SF-1121 | DESCRI PTI ON HOT- MELT ADHESI VE COMPCSI TION 5 TECHNI CAL FI ELD The
present invention relates to an adhesive conposition used for fixing a
sem conduct oSFwidRér onto a substrate in the processing of the wafer. Mre
particularly, the invention relates to an adhesive 10 conposition which
exhibits satisfactory adhesion at a processing tenperature in the wafer
processi ng 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 manufacturing process of semco ices, a great nunber of

| attice-like circuits such as 20 lgﬁﬂﬁ%ﬁﬁgﬁﬁgfe 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 of 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 lattice-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 allow tigF-11®28m conductor device to have favorabl e 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 giyen 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 tabhe of.ac0nindloo Igehing widh an adhesi ve Loy derporary

n

bondi ng, but er needs to be péele romthe 'substrate a

grinding is conplete 15 As_such a tenporary. adhesive for the sem conductor
waf er, maxes%ﬁa\?@iﬁegﬁleh PeCkPEeS ﬁfd%by% e??ﬁ%ljtﬁi’é‘&iucatrﬂf Yidus?haxes have
been proposed. For exanple, in Japanese Patent Lai d-Open Publication No.
224270/ 1995 sMgdtledts ®ocsALAE 1N, o0& dmax teomadi MMy &l lavt ithe 20 i ngredients

pol ygl ycerols having a HLB value of 7 to 13 is disclosed, and in Japanese
Pat ent Lai d- Gzem coPubldtoat deniNe. td5heXEY 13070 Hgkdtee ite adoclinenitp ) iom wax
contai ning one or nore substances selected froma rosin resin having an
aci d val ug ofputotallsessehanel@BwnSkzihdl and low cost of mobile
equipment such as cell-phones. On this account, a
grinding step wherein a back surface of the semiconductor
wafer is ground to 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 the 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, theSbeal@lstrength 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 the wakehesaBe ikhedhbRdnngdss Lanidod Qe Jrvdflits ot atk the

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

Lai d- Open Puhli.catign . 12242 1 Pat ent . docunment 2:. Japanese Patent
[ai d- Gpon  PUBFIEar FOATNAR Y18 /850 1957 250 Yoh S CRURENGE T VERATY
<PROBLEM TO BE SOLVED BY THE I NVENTION> It is an object of the present
i nvention to provrHER SANYARELPHELCHAFSSIt POWSWRITeh TRy uded £62% i xing a

sem conductor wafer or the |like onto a substrate,
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 is 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 QF 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,



SF-1121 4 exhibits firm adhesion with high heat resistance in the wafer
processi ng stage and enabl es easy peeling of the wafer fromthe substrate
after the pr@reping is conpleted. 5 <MEANS TO SOLVE PROBLEM> In order to
sol ve 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 main conponent a crystglline organic 10 conpound having a
melting tenperature of SO to 300C has 'higher heat resistance than

conventi onal waxes, exhibits firm adhesion at a processing tenperature in

h f | : . . | i f dh d b
heat i ng the' COTRRI T ot 20 S RCHRl aU e Torot O] e S6 TS (1o Me? (i ng

tenperature after the rocesméﬁgcﬁ the adherend. That js to sgg, t he
hot-mel t adhé&iEF & $H6h 9§ KR RaRlioh ot # R I L conponent
a crystalline conpound having a nelting tenperature of 50 to 300C, and 20

t he conposit iv&f Has remdihg ryhsdpdraatafrte mitdieh Rofogrsinmris t han 30C, a
melt viscosity of not nore than 0.1 Pas at a nelting tenperature of the
conposi ti on arwhpladiessi on strength of small tenperature dependence.

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 stage and enables easy peeling of an adherend
by heating the composition to 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 of the composition and

adhesion strength of small temperature dependence.



SF-1121 5 The crystalline conpound is desired to be an organic conpound
conposed of elenents of C, Hand 0 only and having a nol ecul ar wei ght of
not nore tharsplpf, preferably an aliphatic conpound or an alicyclic
conmpound, 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 possibility that it 10 becomes acid upon
t hermal deconposition and thereby corrodes the bonded surface. The hot-nelt

adhesi ve conpositi p l.y. . C i . Su epsi difi
specifically at Iéﬁhﬂé %géghﬁgﬁﬂéﬁyéégggﬁ%% @%%ﬁ??%egérggpggoéggg %ﬁg of
15 fluorine-based surface actjve agents havipg_a quorinateg al kyl group
and pol yet herCEROHY LIPS & eglﬁl?%tsa%gn?s Ha?PAgCarP o%yarRyl group.
The hot-nelt adhesive conposition is preferably used in the formof a

tabl et. 20 <BEFPECY GF MHEFNENHOEh tAchbraphgnebet Beapr 8880t i nventi on

there is provided a hot-nelt adhesive conposition which is capable of
firmy fixingreSamicigndarctariped erc ocomheuhidkeroanoad icyclic compound,

5 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 OF 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



substrate when heated to nolten and cool ed and which SF-1121 6 enabl es easy
peeling of the sem conductor wafer or the I|ike fromthe substrate when
heated to nolgreniAgain. In the case where the hot-nelt adhesive conposition
of the invention is used, the adhesive conponent 5 remai ning on the surface
of the wafer or the like after the wafer or the like is peeled fromthe
substrate can be easily cleaned or repgoved. Because of the above
properties, the hot-nelt adhesive conposition of the invention can be
favorably 10 used as an adhesive for tenporarily bonding a substrate in

vari ous pr oce&dgg%ssteaags%é)?%eﬁgﬁ}sgar&/f i{hécféx}ﬁf%gﬂdﬁ&%reﬁgﬁé’f‘- ggl tﬁgti vities

of the presen for extrene i'n grinding of sem conductor
substrate and fine_ processin f surfaces of various terials, 15 BRIEF
DRSCRI BT1 OV G M TG AP 77 0 a0 057 o0 L oRBL £ VA €940 showi ng. a
met hod for neasuring a bond strength in working exanples. 20 BEST MODE FOR
CARRYI NG OUT THE ITOVERNIR @RSEhahikste rdle hofhees Ve admpobye | epmpds i hion

invention is described in detail hereinafter with priority given to use of
t he conpositioh tfhoy irempdriam 1iys boredi,nglee adhesive component

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 temporarily 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 OF 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



sem conductor wafer. The hot-nelt adhesive conposition SF- 1121 7 of the

i nvention can be applied not only to uses for wafers but also to uses
wher ei n pl angg,118uch as glass substrates, resin substrates, netal
substrates, netal foils and plate elastoners (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 ignvention neans an adhesive which is a
solid at ordinary tenperature but which is nelted by heating to allow an
adherend to adhere and then cooled to enabl e bonding of 10 the adherend and

whi ch i | ted : ' [ I i f_ the ad d. Th
on i's el bedehy BRGLLOg,AdaLA L8 Sepable Resl L1 of t iz Adherend. The

peel i ng may carrie i'ng a wedge e Petween the
bonded surfaces. The hot-nelt adhesive conposition of the invention 15
contains as &aiﬁFﬁ gBﬁpGﬁéﬁtEQ UF§St YPPTRE e BFoGSd F@FhiQﬁxéiQ%ﬁ)cohesive
force to the conposition, and the nelting tenperature of the crystalline
compound i s BHPeREategngEesfinsgubs tIBHES  preftadalsip sis atesas50€tador e
preferably 100 to 200C. The term"nelting tenperature” 20 used herein nmeans
a peak tenperfatilseand mletienedelstiomgrspdak gcur ebréetierripaett )hy axe
differential scanning calorinmeter (DSC) . Wen the nelting tenperature of
t he 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 allow 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



crystalline conpound is in the above range, heat SF-1121 8 resistance of the
conposition in the bonding step can be enhanced. The crystalline conpound
desirably hasgsrmiml ecul ar weight of not nore than 1000, preferably 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 conpound in a solvgnt is |lowered, and therefore, peeling
and cleaning wth a solvent sonetimes becone insufficient. 10 Fromthe

vi ewpoi nts that the crystalline conpound should not do damage to wiring and

an insulating fi.l mto. be farpmed on t.he senm canduct or ,waf er.. shoul not
beconme a sogfrecselso anccoentogfn‘itgla iC(SDrIfnpzfnscfhcslhoonuIldq %g%eg% %l%dﬁ?%acf?% €of the

adhesive in the neltjng of the adhesive, the 15 crystalline conmpound is
desirably a dfi®%onpound having no active functional group such as a
carboxylic acid group or an am no group, and is desirably a conpound

havi ng been subj edihed any shatldlivfe sompy Unde ataadimtalubit ihas tshanalgallaf
contents of netals that diffuse into a 20 mediumto exert evil influence on

t he insul at i ngigiropes tricds, meec tthas Al ,i predfdsal{ley dL50 N #Q0 Canofe, Cu,
Ni, C, A), beconmes not nore than 100 ppm

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
solvent is lowered, and therefore, peeling and cleaning
with a solvent sometimes become insufficient.

10 From the viewpoints that the crystalline 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 group or an amino group, and is desirably a compound
having been subjected to metal-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 contained in a stable state such as a state of



preferably not nore than 10 ppm In the case where netals are contained in
a stable state such as a state of SF-1121 9 a netal oxide, the total of the
metal contentgg-ji@inot limted thereto. Such a crystalline conmpound nmay be a
nitro compound, such as 1,3,5-trinitrobenzene, 2,3,6-trinitrophenol or 5
2,4,5-trinitrotol uene, but fromthe viewoints of high safety in handling,
excel l ent heat resistance in the nelthng step and less coloring, preferable
is an organic compound contai ni ng no el enent and conposed of el enents of
C, Hand 0 only. Specifically, there can be nentioned 10 aromati c conpounds,

al i phatic conp and clic o] ds e lified below anpl es of
the aromatic C(xﬂ?%(?ah(%(l ¢l é& §ﬁta§a;§%ﬁ tr%fcfﬂrh%e 1iSZI—}) orhcgé(

1, 5-di phenyl - 2, 4- pent adi ene-1| - one, di-2-naphthy| et her, cis-1,8-terpinene,
15 2, 3- di net HWH&;%% f&1e&k&0 -1, 2- napt hal enedi ol , di-1- napht hyl met hane,

bi phenyl -2, 2" -di ol, di-I|-naphthyl ether, bls(dlphenylnethyl) et her,

9, 10-di hydroanthré@l@ﬂﬁea CcZy3t8l8-inet rc@mtomd Erade A culi THidHen czbnaaound

di met hyl napht hal ene, syringal dehyde, vanillyl al cohol, 20
1,3-dipheny|kﬁmhemﬁoﬂuBa@:tZJ&i{dbmﬁﬂmwyhenzapmytxﬁnitﬁdgﬁambbbﬁmzoim

4, 4' - di net hyl bi phenyl, 1, 3-

5 2,4,5-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 C, H and O only. Specifically, there can be mentioned

10 aromatic compounds, aliphatic compounds and alicyclic
compounds exemplified below.

Examples of the aromatic compounds include 9H-
xanthene, benzofuran-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-l-naphthyl ether,
bis(diphenylmethyl) ether, 9,10-dihydroanthracene,
2,3,5,6-tetramethyl-p-benzoquinone, 2,6-
dimethylnaphthalene, syringaldehyde, vanillyl alcohol,

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

pentamethylphenol, hexaethylbenzene, 3,4-

dihydroxybenzophenone, 2,4-dihydroxybenzaldehyde, p-



napht hal enedi ol , 4-phenant hrol, 3, 3-di phenyl pht hal i de, pentanethyl phenol,
hexaet hyl benzene, 3, 4- di hydroxybenzophenone, 2, 4-di hydroxybenzal dehyde, p
SF-1121 10 hyjppybenzophenone, 4,5, 9, 10-tetrahydropyrene, 2,3, 4-

tri hydroxybenzophenone, hematoxylin, 2-isopropyl-5- nethyl hydroqui none,

1, 9-di phenyl -1, 3, 6, 8- nonat etraen-5- one, 9-phenylfl uorene,

1, 4, 5-napht hal enetriol, l1l-anthrol, 5 4- di phenyl - 1, 3- but adi ene, gal vi noxyl,
pyrene, 9- phenyl ant hracene, triphenylﬁethanol, 1, 1' -bi naphthyl, m

xyl ene-2,4,6-triol, 4,4 -methyl enedi phenol, hexanet hyl benzene,

di benzo- 18- cr.own- 6, .di phenoqui none, i p | -4-0l, 1H phenal

10- hydroxyantw\;%r?éfy%né\?gﬁl& ODfy b%@géd&hﬁ—%%gawmﬁ%%_%@g-
tetraphenyl furan, 2- nethyl ant hraqui none, 4-hydroxy-|-napht hal dehyde, 1, 7-
napht hal enedi@11R Y IeXyoer R SRR Bz e L idur ciird $PPT RV~ H1 napht hyl |
1, 8-di hydr oxyant hr aqui none, 1, 4- napht hal enedi ol , 1-hydroxyant hraqui none,
3,4 15 di hydmegranthydeesiu imoner, pHerBAdiphen y1-di hde ok yrbereoptereme; -

ant hracene, 2,4,6- trihydroxyacetophenone, 1, 8-anthracenedi ol,

t et raphenyl etdnd,erte;phleni-1dilhydremey,- 9- @ i -Hreaisiteh a Perfe ttht 1l hyl i tiiasene,

epi cat echin, naringenin, 2-anthrol, 20 1,5-naphthal enedi ol,

benzyl i degepht haldi@@ends1-1, 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, 10-hydroxyanthrone, flavonol,

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

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

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

bis (2-hydroxyethyl) terephthalate, fluoranthene,



phenyl napht hal ene, ci s-decahydro-2-naphthol (cisoid),

(2R, 3R) - 2, 3- bi s(di phenyl phosphi no) but ane, trans-1, 2- di benzoyl et hyl ene,
trans- 1, 4- di ShRerigll- 2- but ene- 1, 4-di one, bi s(2-hydroxyethyl) terephthal ate,
fl uorant hene, SF-1121 11 bi phenyl ene, isovanillin, fluorene, 9-anthrol, p-
phenyl ene di acetate, trans-stil bene, biphenyl-3,3" -diol,

2, 5-di hydr oxybenzophenone, pinol hydrgage, benzoin, hydrobenzoin,

1, 2- bi s(di phenyl phosphi no) et hane, 2,4 di hydr oxybenzophenone,

1, 8- napht hal enedi ol , 1, 2- napht hoqui none, 2, 4'-di hydroxybenzophenone,

5- hydr oxy- 1’b£_]£' B@B@tﬁ%ﬂ%gi, Q%%Qran[lig]ﬁrl%narftlrﬂfoqlenea}??—raant rrozgle;:,f I yior enol

triphenylphospﬁlne oxl benzo ant'hracene, 1 enedi ol
2, 3- napht hal

enediol . 2,4,6 10 trihydroxybenzophenone, di-2- ht hyl. ket one,

53 o hydr SRS RSB B AT 55 g e TR g ) o1,

di phenyl qui nonet hane, 2-phenanthrol, 2,3,4- trihydroxyacetophenone,

capsant hi n, /3 9ihydrergmprserienenes, Pinaly inegade/b&eissidnone, 15

benzo[ a] pyrene, triphenyl nethyl peroxide, hexestrol,

1,1, 2, 2-t et r @phlgoplentoinet Hakediisl (diph@ndilppdrsphir®) atdtand,a®t,Hr-aqui none,

canphor qui none, 2,2',5,6'- tetrahydroxybenzophenone, esculin, 3,4'-

di hydoxybé&nz ejp heaeneyb2ngophianomedr Q% Baeeptnhenemedi® 110 1, 2-
naphthoquinone, 2,4’-dihydroxybenzophenone, 5-hydroxy-
1,4-naphthoquinone, l-phenanthrol, anthrone, 9-fluorenol,
triphenylphosphine oxide, benzo[alanthracene, 1,2-
anthracenediol, 2,3-naphthalenediol, 2,4, 6-

10 trihydroxybenzophenone, di-2-naphthyl ketone, 3,3’-
dihydroxybenzophenone, arbutin, 1,2,3,5-benzenetetraol,
diphenylquinomethane, 2-phenanthrol, 2,3,4-
trihydroxyacetophenone, capsanthin, 1,3, 5-
triphenylbenzene, 3,4,5-trihydroxybenzophenone,

15 benzol[alpyrene, triphenylmethyl peroxide, hexestrol,
1,1,2,2-tetraphenyl-1,2-ethanediol, 1,8-dihydroxy-3-
methylanthraquinone, camphorquinone, 2,2’,5,6'-
tetrahydroxybenzophenone, esculin, 3,4’-
dihydoxybenzophenone, 2,4,5-trihydroxyacetophenone, 9,10-

20 phenanthrenequinone, 1,1,2,2-tetraphenylethane, rutin, (-
)-hesperetin, 2,3’,4,4’,6-pentahydroxybenzophenone, 7-
hydroxycoumarin, dl-hesperetin, ninhydrin, triptycene,

fluorescin, chrysene, diethylstilbestrol,

dibenzo[a,h]lanthracene, pentacene, 1, 6-



20 phenant hrenequi none, 1,1, 2, 2-tetraphenyl ethane, rutin, (- )-hesperetin,
2,3 ,4,4" | 6-pent ahydroxybenzophenone, 7- hydroxycoumarin, dl-hesperetin,

ni nhydrin, triptycene, fluorescin, chrysene, diethylstilbestrol,

di benzo[ a, h] @kith2dcene, pentacene, 1,6 SF-1121 12 di hydr oxyant hr aqui none,
3,4'",5,7-tetrahydroxyfl avone, 2,6-anthracenediol and genistein. Exanples of

the aliphatic conmpounds include ribitol, D-arabitol, furyl, y-carotene,
O-carotene, cantharidin, 5 pentaerythnptol,
trans, trans-1, 4-di acet oxybut adi ene, D- glucitol, D-mannitol, idose, decanal,

a-carotene, 2,4,6- trinmethylfluoroglucinol, galactitol, equilin, equilenin,

trans-1, 2- Cy@h%@@&b&@%@ﬁ%r@qﬁ&ﬂ@@by %, mgpugdBQﬁngbmyhrdxyﬁmkﬁéﬁéu,

1- ei cosanol, di hydroxyacetone, y- terplneol 10 1- hexacosanol,

1- hentr|aconba@maﬁ%yié&ﬁﬁ%ggq agéag%ﬁ§%gg f.he alicyclic conpounds i ncl ude

coprostanol, “Zynosterol, ergocalcif R-sitosterol, |anosterol,

o C e eS8l S B S o st er o

17a- hydr oxy-11- deoxycortlcosterone gi toxi genin, epicoprostanol,
calciferol, prégestidodne furddnyireebhAbfosberanetenederyatbanabasy r ol
a nosterol,

g pentaerythritol, trans,trans-1,4-diacetoxybutadiene, D-

glucitol, D-mannitol, idose, decanal, o-carotene, 2,4, 6-
trimethylfluoroglucinol, galactitol, equilin, eguilenin,
trans-1,2-cyclopentanediol, manool, l-heptadecanol, 1-
octadecanol, l-eicosanol, dihydroxyacetone, y-terpineol,

10 l-hexacosanol, l-hentriacontanol and stearone.

Examples of the alicyclic compounds include
coprostanol, zymosterol, ergocalciferol, PB-sitosterol,
lanosterol, ll-deoxycorticosterone, cholestanol,
cholesterol, testosterone, ergosterol, stigmasterol,

15 estradiol, corticosterone, epicholestanol, androsterone,
170-hydroxy-1l-deoxycorticosterone, gitoxigenin,
epicoprostanol, calciferol, progesterone,
dehydroepiandrosterone, 7-dehydrocholesterol, agnosterol,
1l1-dehydrocorticosterone, prednisolone, digitoxygenin,

20 estrone, P-estradiol, cortisone, D-fructose (a form), D-
lyxose (o form), D-lyxose (B form), isomaltose, D-talose
(B form), D-talose (o form), D-allose (B form), D-mannose
(B form), D-mannose (a form), D-xylose (o form), D-

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



11- dehydrocorti costerone, prednisolone, digitoxygenin, 20 estrone,
R-estradiol, cortisone, D fructose (a form, D |yxose (a form, D lyxose (R
form, isonalsFosie] D-talose (R form, Dtalose (a forn), Dallose (R form,
D-mannose (13 form, D-nmannose (a form, D-xylose (a forn), D gal actose (R
form, L-fucose (a form), D-glucose (a form, SF-1121 13 2-deoxy-D- gl ucose,
mal totriose, D-altro-heptul ose, L- arqgi nose (pyranose a form |,

D ar abi nose, cafestol, L- arabi nose (pyranose p forr’r), D gal act ose ((Xx
form, chopene aucubi n, sucrose, friedelin, cis-1,3,5 5 cyclohexanetriol,

D-inositol, | ”t ryel%l %ﬁ%gg's% h19R¢ o%’e Z‘?f"%alg% pn%?lc% Os'ﬁ—o' !

cel | obi ose, hemat ei n, et Ul Yose
D-altrose (R forr’r), di benzo-24-crown-8, nethyl-D gl ucopyran05| de (p form,
D-di gi t al ose ar@éﬁﬂﬁé@di@ﬁramsr%ﬁhﬁor@ gal ARSI dfasiokm L
a,a-trehal ose, bixin (total trans fornm, parathinose, trans-1,4-terpin, D
gui novose (aafr@tbrmosa dbycenosp- @alf@(mb-,h@tq&d@ctDSfaJc@sefor(ma) £ or m,
D-glucose (Q form, d-nmanno-heptul ose, D gl ycero-D gl uco- heptose,
sophor ose, sadnsagapegerucpblinlb ssorivesg, Mriadald-r3- hejpt-til 0365-t W st ane,
(+)-borneol, inositol, (-)-isoborneol, L-arabinose (furanose form, L-
gal act oses ( a dylhexansant oni, N D-ABblRMItdd, lutein, diosgenin,
tigogenin, zeaxanthin, myo-inositol, cellobiose,
gibberellin A3, hematein, betulin, D-fructose (B form),
D-altrose (B form), dibenzo-24-crown-8, methyl-D-
glucopyranoside (B form), D-digitalose, salinomycin,
10 methyl-D-galactopyranoside (a form), a,a-trehalose, bixin
{(total trans form), parathinose, trans-1,4-terpin, D-
quinovose (o form), D-glycero-D-galacto-heptose, D-fucose
(¢ form), D-glucose (B form), d-manno-heptulose, D-
glycero-D-gluco-heptose, sophorose, sarsasapogenin, L-

15 sorbose, D-altro-3-heptulose, twistane, (+)-borneol,
inositol, (-)-isoborneol, L-arabinose (furanose form), L-
galactose (a form), a-santonin, methyl-D-
galactopyranoside (B form), cyclopentadecanone, 0-
valerolactone, cis-2-methylcyclohexanol, and compounds

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



gal act opyranoside (Q form, cycl opentadecanone, 6- val erol actone,
ci s-2-net hyl cycl ohexanol , and conpounds 20 represented by the foll ow ng

formulas (1) to (8). SF-1121 14 HO (1) HOHO OH (6) OH (8) O the above
conpounds, c@®bIMds having a steroid skel eton, such as chol esterol,

coprostanol, zynosterol, SF-1121 15 ergocalciferol,

| anosterol, 11- deoxycorticosterone, chol estanol, testosterone,
stigmasterol, estradiol, corticosterong, epicholestanol,

R-sitosterol,

17a- hydroxy-11 5 deoxycorti costerone, gitoxigenin, epicoprostanol,
calciferol, progesterone, dehydroepi androsterone, 7- dehydrochol esterol,

agnosterol, 11-dehydrocorticosterone, prednisolone,
R- estradi ol ,

S
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Of the above compounds, compounds having a steroid

skeleton, such as cholesterol, coprostanol, zymosterol,

ergosterol,
andr ost er one,

estrone,



cortisone and the conpounds represented by the above 10 fornmulas (1) to (8),
and hydroxyl group-containing conpounds or derivatives thereof, such as
trans-1, 2- cwglppent anedi ol , manool, 1-heptadecanol, 1-octadecanol,

1-ei cosanol, y-terpineol, 1-hexacosanol and 1- hentriacontanol, are
particularly preferable fromthe 15 viewpoint of tablet processability.
However, ester derivates are undesiragble by reasons that their nelting
points are low and there is a possibility that they beconme acid upon

t hermal deconposition and thereby corrode the bonded surface. 20 The above

crystal line conpounds be used si ngl r as .a mxture of two or nore
ki nds. The crefg%éﬂqicﬁef%a%c}ﬂpcﬁﬁﬁd 'O§t|?gfé°cy}’i ?llasriPcsﬂ:eaFr?]a it that the content
of the crystalline conmpound in the adhesive conposition becones not |ess
than 70% by WSOFMCC TSRS Y o CHod &8 tgmo 11 X S S P ™80% by wei ght |
particularly preferably not less than 90% by weight. If the content thereof
is | ess thaneagesteswdr [Sitiignasfteriod ralste acdimge, adrt imdstianptenper at ur e
does not becone sharp, and the nmelt viscosity sonetines 5 becones high. The
adhesi ve cone@sidhodr saecdl, Niangirioze etiopst, al 1 iceydrayppuind- as a nai n
conponent has a nelting tenperature
5 deoxycorticosterone, gitoxigenin, epicoprostanol,
calciferol, progesterone, dehydroepiandrosterone, 7-
dehydrocholesterol, agnosterol, ll-dehydrocorticosterone,
prednisolone, digitoxygenin, estrone, B-estradiol,
cortisone and the compounds represented by the above
10 formulas (1) to (8), and hydroxyl group-containing
compounds or derivatives thereof, such as trans-1,2-
cyclopentanediol, manool, l-heptadecanol, l-octadecanol,
l-eicosanol, y-terpineol, 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 decomposition and thereby
corrode the bonded surface.
20 The above crystalline compounds may be used singly
or as a mixture of two or 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



width of 1 to 30C, preferably 1 to 20C, particularly preferably 1 to 10C,
and a nelt viscosity, at a nelting 10 tenperature of the conposition, of
0.0001 to O. BFPEM, preferably 0.001 to 0.05 Pa-s, particularly preferably
0.001 to 0.01 Pa-s. The term"nelting tenperature wi dth" used herein neans
a difference between a tenperature at the starting point and a tenperature
at the end point in 15 a main nelting;geak curve determ ned by a
differential scanning calorimeter (DSC). By virtue of the nelting
tenperature width and the nelt viscosity in the above ranges, ease of

peeling is enphancegs Wv}eﬁ%%fs,ﬁ%%rt%ul%ﬁf g?ﬂdef‘é}ra“tﬁ hede 1S applhgd for

peeling the wafer from'20 t strate canb ecreased. Since the nelting
tenperature w.dth and.the ne viscosity,.of .the conposition.greatly depend
upon t he nelﬁkhéniéﬁﬁé&%%urL%mf%?hcgﬂEeﬁﬁetgngogi§50 ey 5P%Ph%%ey
crystalline compound, it is desirable to use a SF- 1121 17 crystalline

compound havil®yed ramidwfelttiengPedspéradfie tha Rl EMP £9ReTARIYre

viscosity. That is to say, the crystalline conpound used as a nain
conponent i s dosseinertalofomec shpsnd anay ithe aatd tvimFassipersangteinggs 50 5 to
300C, a nelting tenperature width of 1 to 30C and a nelt viscosity, at the
mel ting tenpéeatontess, hafghd. 0001 to
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,
preferably 0.001 to 0.05 Pa*s, 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



0.1 Pa-s. To narrow the nelting tenperature width of the crystalline
conpound, to lower the nelt viscosity thereof 10 and to decrease the anount
of free netalSHE-brd therein, it is preferable to carry out purification of
the crystalline conpound. Exanples of nmethods for purifying the
crystalline conpound include: (a) a nethod wherein the crystalline conpound
is 15 dissolved in a solvent and then jyhe solvent is gradually distilled
off to performrecrystallization, whereby the purity of the crystalline
conmpound is increased, and (b) a nmethod wherein the crystalline conmpound is

dissol ved in & a"l‘%L’ltnea%%n{;% &rhea Q4itd an, ovprn? Pt %@%&é&é&@% act

with an ion-exchange resin rem)ve ree neta con of the

free netals is. wer. e r t.o control ttablllt of a ,substrate
and/ or adhesmlhA kS L?bSl[ E‘tr Y OrterY t o ol toy ’V|t§]ce03|ty of the

hot - mel t adhesi ve conp05|t|on of SF-1121 18 the |nvent|on a surface tension
modi fi er sucHas @R1HiaH GRS A h@T v BREhCEERPIRN adbRd to t he
adhesi ve conposition when needed, within limts not detrinental to the
desired functimafEErablihe womnoning fatise aore Vel rag etngmpi tucano HeSGdded

5 to 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 to perform recrystallization, whereby the
purity of the crystalline compound is increased, and
(b) a 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



is, for exanple, a fluorine-based surface active agent having a fluorinated
al kyl group such as a perfluoroal kyl group or a polyether alkyl-based
surface acti wE-ldgént havi ng an oxyal kyl group. 10 Exanpl es of the
fluorine-based surface active agents include COF19CONHC12H25, CBF17SO2NH-
(C2H40) 6H, "Eftop EF301", "Eftop EF303" and "Eftop EF352" (available from
Shin- Akita Kasei Co., Ltd.), "MegafaggFl71" and "Megafac F173" (avail able
from Dai ni ppon Ink & Chem cals, Inc.), "Asahi 15 Guard AGr10" (avail abl e
from Asahi dass Co., Ltd.), "Fluorade FC-170C', "Fluorade FC430" and

"Fl uor ade FC43L" i nba%aibabl & fsh‘%’f‘a%‘émtte‘?l@oiﬂwnlot&if’ lapamh asSyflon S-382",
"Surflon SC- 101", "Surflon SC 1 "Surflon SC-103", "Surflon SC-104",

"Surflon SC " 6" i Labl e i dass Co.,
Ltd.), "BM 1%%8]“1%%?1 Sﬁ%%f%o@“s’g(lg\%alalg%& r%or]% al\% ée)goﬁ\)sﬁ1 'Schsego- Fl uor ™
(avail abl e from Schwegnmann), and "ES1265" ( a|Ia fron1 Dow Cor ni ng Tor ay
Silicon Co. &vaesgoff?flfgoﬁx§ ne§§§ﬁ- qVéi Hky1°tased surface
active agents i ncl ude pol yoxyet hyl ene al kyl ether pol yoxyet hyl ene al | yl

et her, poIyoﬂ@éﬁﬁ?ﬁéﬁélaﬁ@yﬁbﬁeﬁ@ﬁlr@@héﬂNCﬁékyﬁkyethyIene fatty acid ester,
sorbitan fatty 5 acid ester, polyoxyethylene sorbitan fatty acid ester and

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 perfluoroalkyl
group or a polyether alkyl-based surface active agent
having an oxyalkyl group.

10 Examples of the fluorine-based surface active agents
include CyF;19CONHC;,H,5, CgF17SO,NH- (C,;H,0)¢H, “Eftop EF3017,
“Eftop EF303” and “Eftop EF352” (available from Shin-
Akita Kasei 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”, “Fluorade FC430” and “Fluorade FC431”
(available from Sumitomo 3M Ltd., Japan), “Surflon S$-3827,
“Surflon SC-101”, “Surflon SC-102”, “Surflon SC-103”,
“surflon SC-104”, “Surflon SC-105” and “Surflon SC-106"

20 (available from Asahi Glass Co., Ltd.), “BM-1000” and
“BM-1100” (available from B.M-Chemie), “Schsego-Fluor”
(available from Schwegmann), and “FS1265” (available from

Dow Corning Toray Silicon Co., Ltd.).



oxyet hyl ene/ oxypr opyl ene bl ock polyner. More specifically, there can be
nmenti oned "Enal gen 105", "Emal gen 430", "Emal gen 810", "Emal gen 920",
"Reodol SP- 409'121"Reodol TWL120", "Emanol 3199", "Enanol 4110", 10 "Exce
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), "Noniball 55" (availabl ggf rom Sanyo Chemical Industries,
Ltd.), and "SH 28PA", "SH 190", "SH 15 193", "SZ-6032" and " SF-8428"

(avail abl e from Dow Corning Toray Silicon Co., Ltd.). Exanples of ot her

noni oni ¢ surface geLig A $nel DEhyde gl 1 gqxat-fyg Al add g3t er.

pol yoxyet hyl ene r |tan tty a ester pol ya Xlene oxl osk 20
(avai L abi & 1 PO %ﬁ&lsf%‘%% BV RIEGE TR0 ) S RGE xozze” (avai | abl e
from San- Nopco . Limted), and _"Naonal 530" (avallable from Toho Chem cal
| ndustry Co. Pol_ltyd’X)Yet§|¥1P11?1 213 Yih & H e ad® Wi W § iadrk ek ey ised i n
an anount of 0.1 to 50 parts by weight, preferably 1 to 30 parts by
wei ght, base@t®¢rlO@qiquyaﬁbM&ﬁqﬁufaﬁtﬁi&?idngﬁﬂQﬂAiS&IhﬁﬁﬁKﬂﬁﬂttYf t he
amount used exceeds the
5 acid ester, polyoxyethylene sorbitan fatty acid ester and
oxyethylene/oxypropylene block polymer. More
specifically, there can be mentioned “Emalgen 1057,
“Emalgen 430”7, “Emalgen 810”7, “Emalgen 9207, “Reodol SP-~
408”, “Reodol TW-L120”, “Emanol 3199”, “Emanol 4110”7,
10 “Excel P-40S8”, “Bridge 30”, “Bridge 527, “Bridge 72",
“Bridge 927, “Arassel 20”7, “Emasol 320” “Tween 207,
“Tween 60” and “Merge 45” (available from Kao
Corporation), “Noniball 55” (available from Sanyo
Chemical Industries, Ltd.), and “SH-28PA”, “SH-190”, “SH-
15 1937, “SZ-6032"” and “SF-8428” (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 copolymer. More specifically, there can be mentioned
“Chemistat 2500”7 (available from Sanyo Chemical
Industries, Ltd.), “SN-EX9228” (available from San-Nopco

Limited), and “Nonal 530”7 (available from Toho Chemical

Industry Co., Ltd.).



5 upper limt of the above range, hardness of the adhesive at ordinary

t enperature becones too |low or viscosity thereof at ordinary tenperature
beconmes too high, resulting in a problemof difficulty in the tabl et
preparation. SF11He anmount used is less than the lower 10 limt 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 conposition of bge invention may contain fine
particles having a narrow 15 particle size distribution, for exanple, netal
oxi des, such as al um num oxi de, zirconium oxide, titaniumoxide and silicon

oxide, and pol ystyiiene,arrassl ikaked PRl Oy (S pe "MEgopPaEL SPN' and

"M cropearl SPS Series" available from Seki sui emcal Co., Ltd.) in

amounts of 20 0.1 .10 %-b ight, .preferably 0.1 to.5%.b i ght based
on the total aaltnr%uunn% Ooﬁq%'hle%é)\ger?pogﬁaﬁ osn?bﬁh"genl%%%’depd?ef??a}fﬁ%mgn)g%n?g of the
fine particles exceed the upper |imt of the abqve ranqg, the fine
particles haRRRFSpteatPidht oRacRE ShdrEhP s 8 Wkl P hgihegat ed

SF-1121 21 when the conposition is nelted, sonmetines resulting in a problem
t hat the gap deisteenl i anupungt-esIEaihet apeuntomsesl lexgedds tie anount s
thereof are less than the

5 upper limit of the above range, hardness of the adhesive

at ordinary temperature becomes too low or viscosity
thereof at ordinary temperature becomes too high,
resulting in a problem of difficulty in the tablet
preparation. If the amount used is less than the lower

10 limit of the above range, the effect of improving
wettability and/or adhesion is not exhibited occasionally.

In order to control a gap between substrates to be

bonded, the hot-melt adhesive composition of the
invention may contain fine particles having a narrow

15 particle size 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”
available from Sekisui Chemical Co., Ltd.) in amounts of

20 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



lower Iimt of the above range, the effect of controlling 5 the gap is not
exhi bited occasionally. The bond strength of the hot-nelt adhesive
conposition gf-tike invention is not |ess than 0.5 MPa, preferably not |ess
than 1 MPa, particularly preferably not less than 5 MPa, at a tenperature
of 252C. If the 10 bond strength is less than the lower Iimt of the above
range, the bonded surfaces partially ?Eel off fromeach other depending
upon the processing conditions after bondi ng, and as a result, in-plane
uniformty of the processing is sonetines inpaired In the case where the

15 bond stre%tg t%h Zﬁgﬁpgh?ttlo gl v%%lv@e% q nd asulgC ass substrate

are bonded usin eS|ve conpadsi |on o e |nvé%t|on is

taken as A (MPa) .and % % gond st g}h at _a tenperature | ower, t han t he
melting tenpéPRLGRetBrtt h CSPrBo {6 Doy 0 EURS UGS 2180 b(GYVPa) t he
bond strengths A and B satisfy the follomnng rel ati onal expression (1),
wher eby the wemperaiafle Hepeheermseuntst hbebond sreehgsh fthasmahe, and an
excel | ent bonded state can be maintained in a wide SF-1121 22 tenperature
range of not lowee fLhantt bé bkkt ebgvet erperat the. eGEAB<® B cantrdl)ling

5 the gap is not exhibited occasionally.

The bond strength of the hot-melt adhesive
composition 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. 1If the

10 bond strength is less than the lower limit of the above
range, the bonded surfaces partially peel off from each
other depending upon the processing conditions after the
bonding, and as a result, in-plane uniformity of the
processing is sometimes impaired. 1In 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-melt adhesive
composition of 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
relational expression (1), whereby the temperature
dependence of the bond strength is small, and an

excellent bonded state can be maintained in a wide



The nethod for processing a sem conductor wafer 5 using the hot-nelt
adhesi ve 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 sulSbilrl@ie, a step of peeling the processed sem conductor wafer
fromthe substrate, and a step of 10 cleaning the peel ed sem conductor
wafer. In the step of fixing the sem conductor wafer onto a substrate, the
hot-nmel t adhesi ve conposition of the shbnvention is applied to a surface of
t he sem conductor wafer having been subjected to surface treatnent when 15
needed or to a surface of the substrate, and the sem conductor wafer and

the substrat e yeke kar.nat.edang nBQe&OQ%ﬁhfﬁ%n'Wﬁl ﬁ%@iﬁﬂ%? sem conduct or

waf er can be flxgg onto the substrate. e application of the hot-nelt
adhesi ve 20 %o%go§i%i9n of the invention to the sem conductor wafer or the
like, the wafersSarface is preferably subjected to hydrophobicity-inparting
treatnent in advance in order to allow the nolten adhesive conposition to
uni formy spread 968fBoR-Phe surfacéldbf the wafer or the Iike. SF-1121 23
The hydrophobicity-inparting treatnment nmethod is, for exanple, a nethod of
previ ously appl yi Bjeanstppdcéor 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 to 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.



treatnment agent to a wafer surface. Exanples of the surface treatnent
agents include coupling agents, such as 5 3-am nopropyltrinethoxysil ane, 3-
am nopr opy!l t §Eetirgxysi | ane, 2-am nopropyl tri met hoxysil ane,

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

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

am nopr opyl net hyl di net hoxysi | ane, 3 19 ur ei dopropyl tri met hoxysil ane, 3-

urei dopropyl tri et hoxysil ane, N-et hoxycg'\r bonyl - 3-

am nopropyl tri nmet hoxysi | ane, N-ethoxycarbonyl -3- am nopropyltriethoxysil ane,

N triethoxysilylpr pthtrieth enetrjamne, .N- 15 .
trimethoxysilyl prgglfly idgtol%?l% ﬁgtlfciyarﬁlq?&ftfﬁl-g ]treatment method is,
trimethoxysilyl-1,4,7-triazadecane, 10-triethoxysilyl- 1,4,7-triazadecane,
9-t ri met hoxy SOty [CX3MR1G a PadGiyiod SdePdiey 1 ighy aRRBNANT A - BtafFzanony !
acetate, N benzyl-3-am nopropyl tri met hoxysil ane, N-benzyl-3 20
am nopr opy| t tireioeydi lagiset Noplkem@afed- s fesis op Ekenphdeshety sihleane,
N- phenyl - 3- am nopropyl tri et hoxysilane, N bis(oxyethylene)-3-
am nopr opy! t rsiureiaaex t3idaanen tNajesitex eidiyldEne)oudrling agents, such as
am nopropyl tri et hoxysi |l ane and hexamnet hyl di sil azi ne. SF-1121 24 Exanpl es of
met hods feor apphiinig rtdps 1hetiv®lHoxysilane, 3-
aminopropyltriethoxysilane, 2-aminopropyltrimethoxysilane,
2-aminopropyltriethoxysilane, N-(2-aminoethyl)-3-
aminopropyltrimethoxysilane, N-(aminoethyl)-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, 1l0-triethoxysilyl-
1,4,7-triazadecane, 9-trimethoxysilyl-3,6-diazanonyl
acetate, 9-triethoxysilyl-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-

aminopropyltrimethoxysilane, N-bis (oxyethylene)-3-

aminopropyltriethoxysilane and hexamethyldisilazine.



adhesi ve conposition of the invention include: (1) a nethod wherein the
adhesi ve conposition is dissolved in an appropriate solvent to give a
solution, 5 9FerRithe 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 nelted, and the nolten
conposition is applied onto a 10 subahrate in a given amount, (3) a nethod
wherein the adhesive conposition is applied onto a PET film having been
subjected to release treatnent, in a given thickness to forma film and

then the filmis ferr strate by l.am natin 15 and (4) a
nmet hod wherein thgségﬁgfﬁbg%gg%gégﬁgigﬁgdﬁé}fiﬁﬁﬁyﬁ%ﬁ{kﬂﬁ #%}%Dlded into a

tablet, and the tablet is W%Lted Q substrate, followed by casting. O
t he above net L o & 1SS Lok 7 dt?‘z?) ARV OO GRS no adhesi ve

spl ashi ng when the conposition is used and is a sinple and easy nethod, is
preferabl e taking (1t a meghegnshgeedni dhea RathasHeaadiveiaat tdormpost ti on of
the invention is used mainly in the processing of a sem conductor wafer.
SF-1121 25 dissolved in an appropriate solvent to give a solution,
5 then the solution is applied onto 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 composition 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 table£ 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.



The solvent for dissolving the adhesive conposition, which is used in the
method (1), is not specifically restricted provided that it can dissolve
t he adhesi veSFgomposition. Exanples of the solvents used include: 5

al cohol s, such as isopropanol, butanol, hexanol, ethanol, nethanol,

et hyl ene glycol, diethylene glycol, propylene glycol, dipropylene glycol
and phenol ; hydrocarbon sol vents, su as n-pentane, cyclopentane,

n- hexane, cycl ohexane, n-heptane, 10 cycl oheptane, n-octane, cyclooctane,
n- decane, cycl odecane, hydrogenated di cycl opent adi ene, benzene, t ol uene,

xyl ene, durene, ipdene, s@%ﬁ} cal . ée%§$.@pn n%ggrggggg?ngphgm Qgion,

decahydronaphthalene ane, enz enzen
| Sobuty! - Ket GREE Gyt xﬁ%ﬁ?&ioﬁé‘éﬂﬁﬁc2%222%%’55?“@?%%9 1CS00H a6 ethyl
et her, ethyl ene egcoI di met hyl ether, ethylene glycol diethyl ether,
dlethylene @?%@%ﬂCEﬁ¢nﬁ?@Nl¢§®e¢ha@|ethV@@n@l§$9b6¢ thet aghestirer, 20
tetrahydrof uran and di oxane; esters, such as ethyl acetate, butyl acetate,
et hyl but yratmpo=t tidrene Eglayrpdjesrrmfomm)dolethBis acstdtimcleddyl ene gl ycol
nonoet hyl ether acetate, ethylene glycol nonoacetate, diethylene glycol
mononet hyd et her acedtadles, SudnlZls isopropanol, butanol, hexanol,
ethanol, methanol, ethylene glycol, diethylene glycol,
propylene glycol, dipropylene glycol and phenol;
hydrocarbon solvents, such as n-pentane,
cyclopentane, n-hexane, cyclohexane, n-~heptane,
10 cycloheptane, n-octane, cyclooctane, 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 dioxane;
esters, such as ethyl acetate, butyl acetate, ethyl
butyrate, ethylene glycol monomethyl ether acetate,

ethylene glycol monoethyl ether acetate, ethylene glycol

monoacetate, diethylene glycol monomethyl ether acetate,



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

et her acetate, propylene glycol nonoethyl ether acetate, dipropylene glycol
nononet hyl &Fb@arlacet ate and di propyl ene gl ycol nonoethyl ether 5 acetate;
and pol ar sol vents, such as dinethylformam de, dinethylacetam de,

N- et hyl pyrrol i done, hexanet hyl phosphoram de, di nethyl sulfoxide, y-

but yrol act one, chl orof orm and net hyl e chloride. 10 O the above solvents,
pref erabl e are i sopropanol, ethanol, "nethanol, acetone, nethyl ethyl ketone
and tetrahydrofuran. The above solvents may be used singly or as a m xture

of two or nor LR T ;§£|V e S i liquid for
washi ng out t glﬁﬁﬂé%a)}'?egﬁ e SJI ?r%o%g 0 t%eglsegbageﬁcgat%’a%%rp%ﬁh%eﬂ%eel ing. In
order to nold.the.adhesi ve canpqsition qof the invention into a tablet,

i therto knofl Vet RRomETy I theg &R ot SrolRATRY L 91 ditod, Cabl et

maki ng, casting and filmecutting, are enployable. There is no specific 20
limtati on ofciRetéiydpetdrenrt meatadicet diRiPbrens aipia0] mmmeastlofl cyl i nder;
pol ygonal prisns such as triangular prism tetragonal prism pentagonal

pri sm and hexdgemalaceiratsmand rdiglrapydemse qlologagomadngattant dsthsuch as
triangul ar pyramd, tetragonal pyram d, pentagonal

5 acetate; and

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

10 Of the above solvents, preferable are isopropanol,
ethanol, methanol, acetone, methyl ethyl ketone and
tetrahydrofuran. The above solvents may be used singly
or as a mixture of two or more kinds. The solvent can be
used also as a cleaning liquid for washing out the

15 adhesive 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 method, tablet making, casting
and film cutting, are employable. There is no specific

20 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



SF-1121 27 pyram d and hexagonal pyram d; football; polyhedrons such as

cube;

sphere; and grain are available. O these shapes, preferable are

shapes of cylgmger; and pol ygonal prisns because the gap between the
surfaces of the wafer 5 and the substrate to be fixed can be kept

hori zont al ,

and particularly preferable is a shape of cylinder taking

ease

of tablet preparation into consideratiqn. The size of the tablet is not

specifically restricted provided that®it can be practically used, but

| arge nunber of 10 snmall tablets are used for bonding, it is necessary to
n

pay attention to deaeration of bubbles renaipi
Therefore, | PYPHHLITIGHITAIP e BYE QW1 T

to the thickness of the adhesive layer. 15 For applying the adhesive

conposition &St

if a

on, t he dhesi ve | ayer.
[t Babyasaress  sepbndi ng
Hibe i mRMTYN 3 T ¥oramdfa @i bt - ostlo ta&d er or the

like in the aforesaid nethod (4) (tablet nmethod), the adhesive conposition
i s heated at stepssd t ipne famgidratare shdpdtieo Tompbsndeomrd 26831 ygotialnel ti ng
tenperature of 20 the conposition + 50C', preferably "a nelting tenperature
of the conpositigis be&udd the neld ivkrwdanpeiatnef ffe $ her composateon +
particularly preferably "a nelting tenperature of the conposition +

30C",

5

10

15

20

and the substrate to be fixed can be kept horizontal, and
particularly preferable is a shape of cylinder taking
ease 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
small tablets are used for bonding, it is necessary to
pay attention to deaeration of bubbles remaining on the
adhesive layer. Therefore, it 1s preferable to use a
small number of tablets corresponding to the thickness of
the adhesive layer.

For applying the adhesive composition of the
invention in the form of a tablet onto a wafer or the
like in the aforesaid method (4) (tablet method), the
adhesive composition is heated at “a melting temperature
of the composition + 2°C” to “a melting temperature of
the composition + 50°C”, preferably “a melting
temperature of the composition + 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°C”.



5C' to "a nelting tenperature of the conposition + 20C'. SF-1121 28 If the
heating tenperature is lower than the lower Iimt of the above range,
spreadi ng of SFhelzAdhesi ve on the adherend surface is insufficient to

soneti mes cause non- uniformbonding. If the heating tenperature is higher 5
than the upper limt of the above range, evaporation or deconposition of

t he adhesive partially proceeds, and gesired bond properties are not
obt ai ned occasionally. The anmount of 8 e hot-nelt adhesive conposition of
the invention applied can be arbitrarily selected 10 according to the size

f the bond f the . d .t ' ' f th
vt er procesamar Bie 1H S ISR (5 aAY (A onoe ion THEHCh an

anount that the thickness of the adhesjve | ayer becgnes, 0.01 q%to 2 mm
oreforably 0.5 Th GG TROHE: 155 9F GPE AGREDLEE AR T ¢ he

t hi ckness of the adhesive layer is smaller than the lower limt of the
above range, adhengircksugitaase s ke sius fistl equt i sane §imem nerds @ ceaist onal | y.
If the thickness is larger than the wupper limt of the above range, bond
strength is hovigiceth 2@ndd ngonel £nebechaséipegeltiengefradmriehd sbdnidgekrsur f ace or
mat eri al breakage of the adhesive. The thickness of the adhesive |ayer can
be controbl edHyn the amwit 1ohithef 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 processing,
but it is desirable to apply the composition in such an
amount that the thickness of the adhesive layer becomes
0.0l uym 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 is smaller than the lower limit of the
above range, the wafer or the like is not sufficiently
bonded occasionally. 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.



adhesive and a pressure applied for lamnating. SF-1121 29 Exanpl es of

nmet hods for lamnating a wafer and a substrate include: (i) a nethod
wherein the q%h ijve conposition is applied onto one of the wafer and the
substrate or bot 5 of themand they are |lam nated, and (ii) a nethod
wherein the adhesive conposition in the formof a tablet is interposed
between the wafer and the substrate Bd t he adhesive conposition in this
state is nelted by heating to thereby”’l am nate the wafer and 10 the
substrate. In the method (ii), it is preferable to carry out nelting under
reduced pressure of noé nor e t han 00 Torr, in order to renove bubbles in

the adhesive | ay&®adRd ShéreMP thed AR bfe (iRt R ve | ayer

constant. 15 The tenperature for heating the hot-nelt adhesive conposition
of the inventsustrgteplited Ude: t he sane as the aforesaid nelting tenperature
used in the application of the adhesive conposition in the formof a
tablet. Since thdginelat maeghcehpéreataire tidedtddlods e ahess Vel onposi tion 20
of the invention is narrow, it is necessary to accurately control the
tenperature Qfpdihedvaitio itk tde HHRITREIAEtrghd afhd hausdbsifatexr whehthey are

desirably controlled so
5 of them and they are laminated, and
(i1) 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 this 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 hot-melt adhesive
composition of the invention to molten is the same as the
aforesaid melting temperature used in the application of
the adhesive composition in the form of a tablet. Since
the melting temperature width of the adhesive composition

20 of the invention is narrow, it 1s necessary to accurately
control the temperature of the wafer and the temperature
of the substrate, and they are desirably controlled so

that the temperature difference between them should be

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



that the tenperature difference between them should be not nore than 5C
preferably not nore than 3C, SF-1121 30 particularly preferably not nore
than 2C. If the tenperature difference is |arger than 5C, the nolten
adhesi ve congpsiiieion is solidified on the substrate to bring about bubbl es,
or the uniformty of the thickness 5 of the adhesive |ayer between the

| am nated surfaces is inpaired. After the wafer and the substrate are

| am nated in the above nmanner, the adhesive conposition is cooled to a
tenperature of not nore than the nelting tenperature, 10 preferably not nore
than "the nelting tenperature - 20C', particularly preferably not nore than

“the nEIting8§E$EB%ﬁ%E &g Ee%%g%bl %%%b%okggt%@395°%ndl%h% %betrate are

firmy bonde € proc I'ng of the wafer having been fixed onto 15 the
substrate in_the above nner is preferably carried, out at a tenperature
Tover than { RETREFEIHG ot SHPGREERCE 161 JPRESIINGaN @ Comdd fiod bed. Af ter
t he processin% of the wafer is carried out, the wafer is peeled fromthe
substrate. | AR VgesoMpgsiZaont dF, st ldddstedopam dhet walbgdfirarteart® t he

substrate is heated to a tenperature of not |ess than the nelting
bring about bubbles, or the uniformity of the thickness

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”,
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 to a temperature of not less than the melting
temperature of the adhesive composition used, whereby the

wafer can be peeled from the wafer.



tenperature of the adhesive conposition used, whereby the wafer can be
peeled fromthe wafer. SF-1121 31 Wen the adhesive remains on the wafer
surface aftelSF-kl2é peeling, it can be renobved by cleaning the wafer with

t he aforesaid solvent used for dissolving the adhesive conposition. 5 The
cl eaning method is, for exanple, a nethod of inmmersing the wafer in a
cleaning liquid or a nethod of spraygng a cleaning liquid onto the wafer.
Al t hough the tenperature of the cleaning liquid is not specifically
restricted, it is in the range of preferably 20 to 80C, 10 nore preferably

30 to 50C. The hotmeml tnhadhask¥evki trefif ihRe JNER! LA GOTR SRS dfieer
hot - mel t adhesi ve conposition in the formof a tablet, a surface treatnent

agent and a (&Ihga ie%ﬁilnifqmi% c@tﬂdg%a'}em%%e %‘} %ﬁe%nfiin)gke%q}ea%aqe%ﬁirtaq e

tenporarily bonding a I% sem conductor wafer “or the Ti 0 a 'su

EXAMPLES The present invention is further described with reference to the
fol | owi ng ex&myl &LOTEEe Pt SSREERE HE€dd OfoSSrdd 1Fatt th@ RS on is in

no way limted to those exanples. Prior to use of a crystalline conpound in
t he composition.

5 The cleaning method is, for example, a method of
immersing the wafer in a cleaning liquid or a method of
spraying a cleaning liquid 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
the 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 in no way limited to
those examples.
Prior to use of a crystalline compound in the
following examples, the crystalline compound in the form

of a THF solution was mixed and stirred with 20 parts by



foll owi ng exanples, the crystalline conpound in the form of a THE solution
was m xed and stirred with 20 parts by S& 1121 32 wei ght of an ion-exchange
resin for 10SRdUe$s to perform deionization, and it was confirmed that the
contents of Na, K Ca, Fe, Cu, Ni, & and Al netals were each 1 ppm
Measurenents of nelting tenperature, nelting tenperature 5 width, nelt
viscosity and bond strength were carrged out in the follow ng manner.
<Melting tenperature and nelting tenperature width> Using a differenti al
scanni ng cal orinmeter ("RDC220" nmanufactured by Seiko Instrunments Inc.), a

mel ting peak,1Q.6urye wasidatexthagdel Rediih &2 1roath%u§fs ?r%g ?ﬁ:enr}éfdbr‘npeak

tenperature in a main nelting peak curve was taken as

tenperature, .and_a_difference o nperatuyre b en.the startin oi nt and
t he end poingeégn%ﬁgklégrtgﬁé 6%a&g§uF98 ﬁégega%é%%aghf ﬁ&qﬁeﬁﬁstgégerature
15 width. <Melt viscosity> The nelt viscosity was _neasured at a nelting
tenperature D& nfrah2E F§peCt sNomefér 2PRafdf Betdrled eyFe ek Sakgfo Co.
Ltd.). 20 <Bond strength> A test specinen shown in Fig. 1 was prepared. The
Measurements of melting temperature, melting temperature

5 width, melt viscosity and bond strength were carried out
in the following manner.
<Melting temperature 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



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, &pSh2}121 33 tensile shear 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
Tensilon type tension tester. 5 1In Fig 1, the left-hand side upper viewis
a view of a test specinen for the ne durement of bond strength seen from

t he above, and the left-hand side lower viewis a view of the specinen seen

fromthe side. 10.(Exanple 1) In a_cylindric pre re nol di ng, machi ne
having a di Wé}goﬁ%fﬁrﬁ%rﬁﬁggx gast W%ﬁ%r@ini%%ma&ur i ght :
386.7, nelting tenperature: 150C, nelting tenperature width: 1C, nelt
vi scosity: 2VAPHS) Wags tekeReirghedLoRfd s& rsneddur eThe DEOSKEEBARNE Was appl i ed
for 3 mnutes to obtain a cylindrical tablet having a diameter of 10 nm
and a thi cknessrékd5oBtnmt Fheuddsnkt irag et alfl ét. 6lad 0f acksl amd a6-&nch
silicon wafer (thickness: 650 mm), then a square glass substrate 20 having
a thickness afiven7 tempatdtars deihgngt Meafsi2@ncmwas Hlmdes ardte tabl et
and they were placed in a
5 1In 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 seen from the side.

10 (Example 1)

Into 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 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: 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



vacuum oven and heated to 150C at 10 Torr. As the 6- inch silicon wafer to
be bonded, a wafer whose surface had been subjected to

hydr ophobi ci gp-jijnparti ng treatment SF-1121 34 consisting of spin coating
with a 5% isopropyl alcohol solution of hexanethyl disilazane and dryi ng was
used. The tablet was nelted at a wafer tenperature of about 148C. At this
ti me, vacuum draw ng was term nated, g d 5 the chol esterol having been

nmel ted under reduced pressure was subjected to deaeration for 2 m nutes.
Thereafter, the cholesterol was heated to nDIten at a rate of 1C¢mn, and
as a result Iest rql .SPre out all r, t.he ch sil.i cone waf er

sur f ace. Innea gﬁ ngft Spﬁe a%éﬁ%1 EE §h “1é§ﬁ§§QQ¥ey?lﬁﬁho t he

vacuum oven, the cholesterol was crystalllzed and the substrates were
firmy bonded®l¥tdoBord SEXERGIRYHELSE1ezmPEe @SOArvEARY vas weed suffici ent
strength for grinding. A difference between the bond strength at 25C and
t he bond str&hgt hablstawas30€llgs et2 avrafelubisagpeantiure tdfe absok surface of
the wafer lamnated to the glass substrate was subjected to grinding using
a commer ci al Lysacai | abl ehgsi hitherg vappanativswiAy tvhssteirmenatbe,t enger at ure
of the wafer 20 reached 60C, but the wafer did not peel off. After the
5 the cholesterol having been melted under reduced pressure
was subjected to deaeration for 2 minutes. Thereafter,
the cholesterol was heated to molten at a 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 to 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 to 160°C in such a manner that the glass substrate

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



grinding, the | am nated sanple was placed on a hot plate heated to 160C in
such a manner that the glass substrate faced the hot plate, to nelt the
chol esterol agajyp) and SF-1121 35 as a result, the ground wafer could be
easily peeled from the glass substrate. Then, the ground wafer thus peel ed
was imrersed in isopropyl alcohol at 40C for 1 mnute and thereby 5

cl eaned. The peel surface of the mafe was observed by reflection type
FT-IR As a result, absorption aSS|gnea to an organi c conmpound was not
observed at all, and this reveal ed that the adhesi ve used for |am nating

had been rempved n|n rt thlckne s of t 10_6-1nch
silicon waf egowas rlr%élslg c?i&1 ldJ esuri tCo rlnd bet hi csk eyssp%%Q Wt hough

t he thlckness bef re gri dln mas 650 m and a di spersion of the in-plane

t hi ckness a%S PHPStE&r&al ed that the wafer had been favorably
ground. 15 (Exanple 2) An al um num substrate was | am nated onto a gl ass
substrate in the Saen, mtheegrasndnwelgmpltdus reedest Wwasatimeem@sedcin al umi num
substrate (thickness: 3 M) whose 20 surface to be | am nated had been
partially prdsogpedpsilt klcohol at 40°C for 1 minute and thereby

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 um, and a dispersion of the in-plane thickness
was t0.5 pm. 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 umL/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



a fine wiring pattern of 10 pnL/S and 5 gm depth was used instead of the
6-inch silicon wafer, a mxture (nelting tenperature: 157C, nelting
tenperature WFdtIRl 1C, nelt viscosity: 1 nPas) of 0.5 g of ergosterol

(ol ecul ar SF-1121 36 weight: 396.7, nelting point: 157C), 0.05 g of a
surface active agent "SF-8428" (available from Dow Corning Toray Silicon
Co., Ltd.) and 0.03 g of silicon dioxggle fine particles (available from
Shionogi & Co., Ltd., nmean 5 particle dianmeter: 2 m was used instead of

chol esterol, and the heating tenperature of the vacuum oven was changed to

160C. The bopdighrengbh, wasndifiNBap62Re):, 15an¢)a g fferenge betweend he
bond strength é? 25C and tﬂe bégg gtrength at fé?C wasqg.z ﬁgg% The(%ensile

10 shear str .h_o S l.anm_nat. f, alum n st.rat e, and gl ass
substrat e, t§§?398e%9%§§ osgPhgzéa aggﬁgﬁglgsf#%%&Hg%?%%%égTﬁiiifﬁﬁﬁhd
strength) wa

e R Tt s BT A A
m croscope fromthe glass substrate surface. As a result, the adhesive
proved to havertialesr rpyapénbirafeam fhdonogiciteSoos el .patted, and no
bubbl e was observed. After the alum num substrate was ground, it was
5 particle diameter: 2 um) 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 from the glass substrate
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, 1t was
20 peeled and cleaned in the same manner as in Example 1.
The peel surface of the 6-inch aluminum substrate 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



20 peeled and cleaned in the sane manner as in Exanple 1. The peel surface
of the 6-inch alum num substrate was observed by reflection type FT-1R As
a result, absorption assigned to an organi c conpound was not observed at
all, and thi8Frld¥kal ed that the adhesive used SF-1121 37 for |anminating had
been renoved by the cleaning. Further, the thickness of the 6-inch al um num
substrate was neasured, and as a result, the thickness was 2.5 mm t hough
the thickness before grinding was 3 nmgy and a 5 di spersion of the in-plane

t hi ckness was 0.01 mm This revealed that the al um num substrate had been
favorably ground. (Exanple 3) 10 A copper foil (roughened side) was

| anmi nat ed onkgrala@liass isdbsiaaRdm tdie SSEoWBARET c@8ahinEXanphether

except that a square el ectrodeposited copper foil (thickness: 25 pm having
a side |engt by of 5ﬂ§c§%%so¥5%ﬂe' @s&ﬁaﬂ aflum%ug s'ﬁ%@t%‘ lieCQ waf er. Then,
the shiny 15 side of the copper foil was coate an |nsu atlng film

var ni sh "MPR—lO%g" gavallable frgsﬁég %ﬁrp%gﬁkl%ﬁ)s n a t i ckness of 2 m
by spin coatlﬁa 't e vgfnlsﬁ &d f €5 8751 %1ouf™™ o form an
insulating fi]m A dis Eer5|on of the thickness of the |nsulat|ng filmwas
though the thickness before grinding was 3 mm, and
5 dispersion of the in-plane thickness was 0.0l 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 pum) having a side length of 13 cm was used
instead of the 6-inch silicon 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



20 measured. As a result, a nean filmthickness was 2.05 m and the

di spersion was 0.02 m This dispersion was equivalent to that in the case
of formation of an insulating filmon a usual silicon wafer by spin
coating, an8Fill2has found that |amination between the glass SF- 1121 38

substrate and the copper foil had been uniformly carried

out. Further, even

in the drying step at 140Cto form an insulating film the copper foil did
not peel off from the glass substratgg and the bond strength was retained 5
even at 140C. (Exanple 4) Into a Teflon (registered trademark) contai ner

having a dianeter of 10 nmand a depth of 10 mm 0.654 ¢

10 of stearyl

al cohol (ol ggkakavei gha tB&0c8pplel Fbhg h%@p%re@huaﬁlf%%lyrr%latﬂﬂ%d
t enperature mndth 1C, nelt wviscosity: 1 nmPas) was wei ghed, and the stearyl

al cohol was,, Cﬂffﬁh%ﬁ[‘e;’é’f&h% n 806 agg tb@g” gé’%f Qﬁfi%’ Pyaoc?gkfn”@ to

obtain a cyI|n ri aving a di and

mm an

I ckness of

7 mm The resultlna&]j1 %blet was p ced on a ate thi ckness: 50 cm,
52 sTF, 68 3

and the SUS pfat®® REEN

€ CPHPREl OﬂﬁedﬂngQt Pgedafdite fES¥5cm

square) haV|ng been cut out froma CMP abrasive pad "suba800" (avail able
e

from

5 even at 140°C.

(Example 4)

glass substrate, and the bond strength was retained

Into a Teflon (registered trademark) container

having a diameter of 10 mm and a depth of 10 mm, 0.654 ¢

10 of stearyl alcohol (molecular weight: 270.5, melting

temperature: 58°C, melting temperature width:

1°C, melt

viscosity: 1 mPa-*s) was weighed, and the stearyl alcohol

was melted in an oven at 80°C and then solidified by

cooling, to obtain a cylindrical tablet having a diameter

15 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 (5xbcm square)

having been

cut out from a CMP abrasive pad “suba800” (available from

20 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 um, followed by cooling to



20 Rodel Nitta Conmpany) and heated to 60C in an oven in advance was pl aced
on the nolten tablet. The CMP abrasive pad was pressed agai nst the SUS
plate until SBRe12gap between the bonded surface of the CWP abrasive pad and
the SUS plate becane 30 m followed by cooling to SF-1121 39 bond them The
bond strength was 5.0 MPa (25C), and a difference between the bond strength
at 25C and the bond strength at 38C wgs 0.05 MPa. The tensile shear
strength of the sanple (lam nate of SUS plate and CMP 5 abrasi ve pad) was
2.0 MPa (25C), and it was a sufficient strength for grinding. Wen the SUS

pl ate was he r& Sct 0 gain,

abr asi ve padgggglgﬁbe ea §$¥§6%%%Ied9£ ge%Eﬁgﬁp egggpgngggaé&yll grlcal
pressure nol nachln havi ng 0 Q. 354 corpound
represent ed %ﬁ%gﬁﬁgngﬁo 8nf53ﬁug8n%gf%55893£uﬁﬁr C$ﬁ¥“948%3%> Iting
tenperature: 223C, neltlng tenperature wi dth: 15 4C nelt viscosity: 4 nPas)
was wei ghed, SAREREHr 85sdPeC bRS28000gMke -waShapheRedleoFsaki nutes to

obtain a cylindrical tablet having a dianeter of 10 nmand a thickness of
5.5 mm The sé&gsehgithgofabhet samplpl ddetiioate 6Li SUB pillkiteomnd CMP

5 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.

10 (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:

15 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

20 wafer (thickness: 100 um), then a 6-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



20 wafer (thickness: 100 m), then a 6-inch silicon wafer having a thickness
of 650 pin was placed on the tablet, and they were placed in a vacuum oven
and heated tgra%9C at 10 Torr. As the 6-inch silicon wafer placed on the
tablet, a wafer whose surface had been subjected to SF-1121 40

hydr ophobi city-inparting treatnment consisting of spin coating wwth a 5%

i sopropyl al cohol solution of hexanmejhyl disilazane and drying was used. The
two silicon wafers were lamnated in the same manner as in 5 Exanple 1. The
bond strength was 6.0 MPa (25C), and it was a sufficient strength for

S rength Ah%%%s&éfég%i&%ﬁﬁﬁ‘ﬁggt%ﬁéqE%E?t%h%ﬂ%% EShtRCiat ik Bed
in an oven v%en t he wafer

subjected to 10 anneal ipg at_200C for
| am nat e mascﬂaﬁapgdwF%B Bu FIﬁéOPFOPM}tﬁ C898ﬁ SPLUACRg ©Ti t out of the

oven, the wafers did not peel off fromeach other. 15 (Conparative Exanple
1) Lanlnatloheﬁém@ébﬁlélgPé§§a§@b§@ﬂaﬁéyaﬁd yasi bisedn WakeEWaas carried out
at 110C in the same manner as in Exanple 1, except that instead of

chol est erol , s31jgcoh wafkrquivdreatapiebktedgihetrper abmee ma9dEr rel tinng

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 subjected 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 of a
liquid wax (melting temperature: 90°C, melting

20 temperature width: 35°C, melt viscosity: 50 mPa-s, “Sky
Liquid 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

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



20 tenperature wdth: 35C, nelt viscosity: 50 nmPas, "Sky Liquid KN Series"
avail able from Ni kka Sei ko Co., Ltd.) was applied onto the wafer. The wax
did not spregg.igoi between the wafer and the glass substrate only by the
sel f-wei ght of the glass, so that a pressure of 0.5 SF-1121 41 kg/cn2 was
applied to bond them The bond strength was 3.0 MPa, and a difference
bet ween the bond strength at 25C and,{he bond strength at 70C was 2.5 Mra.
Subsequently, the back surface of the 6-inch silicon 5 wafer was subjected
to grinding. After the grinding, however, it was found that the wafer and
had devi ated .in rotatji.on . direction of the grinding

the glass suybstrat %h
machi ne by agngmO.‘ga?nﬁ%Qf(;b% 1P e sgh?lﬁey f%r%orf(?e\ﬁt(fe%@ BY?F ower i ng
of a bond strength 10 acconpan%ing generation of heat in the %rinding
operation. ThEnFan abPfedptiifbepeifet RetWarsr theok e S§ia89ths@bstrate was
made in the same manner as in Exanple 1, butobecause of tackiness, the wafer
coul d not beZpe€l edd sheybbpdhearenghht ats;/0f Rewgisound W&ker coul d be peel ed
15 by directly applying to the wafer an external force, such as grasping of
en edge of the grsuhdeuwaéatlw t hhéweezkr surf@aet bifs taec6unhcht e 1iicwint of
the thickness up to which the 6-inch silicon wafer could be ground was 200
m and 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 of 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 heat, that is, the ground wafer could be peeled

15 Dby directly applying to the wafer an external force, such

as grasping of en edge of the ground wafer with tweezers.

On this account, the limit of the thickness up to which

the 6-inch silicon wafer could be ground was 200 um, and

when the wafer was ground to a thickness smaller than

20 this, the wafer was broken by the peeling operation.



when the wafer was ground to a thickness smaller than 20 this, the wafer was
broken by the peeling operation. SF-1121 42 CLAIMS 1. A hot-nelt adhesive
conposi tion gepntjaijni ng as a mai n component a crystalline conpound having a
melting tenperature of 50 to 300C, said conmposition having a 5 nelting
tenperature width of not nore than 30C and having a nelt viscosity of not
nore than 0.1 Pas at a nelting tenpepature of the conposition. 2. The
hot - mel t adhesi ve conposition as clained in 10 claim 1, wherein the
crystalline conpound is an organi c conpound conposed of elenents of C, H and
0 only and having a nol ecul ar wei ght egﬁgﬁﬁ]nnre t han 1000. 3. The hot-nelt
adhesi ve conposition as clained in 15 1 or 2, wherein the total of an
al kali metal ion content and a_heavy nmetal ion content in the conposition

is not more than 100 ppnhol mehk ﬁ%iyl-eﬁérfte SaRBSRVE1eBnFestailaANgs 38l & med i n
20 any one of clains 1 to 3, wherein the crystalline conmpound is an

al i phati c compéongompoarnél acyslystalddmeootpo8Ed heXling3 a melting

temperature of 50 to 300°C, said composition having a
5 melting temperature width of not more than 30°C and
having a melt viscosity of not more than 0.1 Pa*s at a

melting temperature of the composition.

2. The hot-melt adhesive composition as claimed in
10 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 hot-melt adhesive composition as claimed in
15 claim 1 or 2, wherein the total of an alkali metal ion
content and a heavy metal ion content in the composition

is not more than 100 ppm.

4, The hot-melt adhesive composition as claimed in
20 any one of claims 1 to 3, wherein the crystalline
compound is an aliphatic compound or an alicyclic

compound.



5. The hot-nelt adhesive conposition as claimed 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 5 (except an
ester derivatSiFvepl 6. The hot-nelt adhesive conposition as clained in any
one of clains 1 to 5, which contains a surface tension nodifier. 10 7. The
hot - mel t adhesi ve conposition as clainmed in claim®6, wherein the surface
tension nodifier is at |east one subggance selected fromthe group
consisting of fluorine-based surface active agents having a fluorinated 15
al kyl group and pol yether al kyl -based surface active agents having an

oxyal kyl group. 8c The t L hesi - I - l.ai i .any one
of clains 1 to 7,5Whicﬁﬂgagggr%gg?t?ggggﬁggn§8§%ngE&%§t%gnégﬁqﬁﬁﬁwgb at a
tenperature of 252C that .i.s_ given en.a wafer_ and a gl ass substrate are
bonded usi ng 2¥h&EoftfoSterBi &ngoa@gow&e§FH§n§Pﬁ éxéﬁgﬁﬁﬁdf“% t enper at ur e
| ower than the nelting tenperature of the conposition by 20C that is given
when they ar €OBBRYEE SE- 2120™RRUNE| RGVIRE Qofpediotidors kedigtsmy ansk 918 owi ng
rel ati onal
hydroxyl group in a molecule or a derivative thereof

5 (except an ester derivative).

6. The hot-melt adhesive composition as claimed in
any one of claims 1 to 5, which contains a surface
tension modifier.

10

7. The hot-melt adhesive composition as claimed in
claim 6, wherein the surface tension modifier is at least
one substance selected from the group consisting of
fluorine-based surface active agents having a fluorinated

15 alkyl group and polyether alkyl-based surface active

agents having an oxyalkyl group.

8. The hot-melt adhesive composition as claimed in
any one of claims 1 to 7, which has properties that a
20 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

composition by 20°C that is given when they are bonded



expression (1): 0<A-B<0.5 (1) 5 9. The hot-nelt adhesive conposition as
claimed in any one of clains 1 to 8 whichis in the formof a tablet.
A hot - nel t ag?_qq?ye kit conprising the tablet 10 hot-nelt adhesive

conposition of claim9, a surface treatnment agent and a cleaning |iquid.

44

using the composition satisfy the following relational
expression (1):

0<A-B<0.5 (1)

5 9. The hot-melt adhesive composition as claimed in
any one of claims 1 to 8, which is in the form of a

tablet.

10. A hot-melt adhesive kit comprising the tablet
10 hot-melt adhesive composition of claim 9, a surface

treatment agent and a cleaning liquid.

10.



