Met hod OfF Mounting And Denounting A Semi conductor Wafer And Substance \WS%},
M xture Suitable For Carrying Qut The Method 5 The invention relates to a

met hod of nounting and denounting a semiconductor wafer, in which a
tenperature- dependently adhesive and curing joint is provided by a

substance m xture between the sem conductor wafer and a 10 carrier plate

and the substance m xture contains -a collophoniumresin which is

chem cally nodified and esterified, and the cured joint is released again

after polishing the sem conductor wafer. In addition, the invention relates

to a wat er - di ssoethod 0§t Meuating: And Demountiing A Semiconductor Wafer
t enper at ur e- depegg@Nidps LE S MiSk tUTh BuiicableFér Hd 94 S 0at fHe b Ellod

contains a col ophoniumresin which is chemcally nodified and esterified
and is suitable for carrying out the method. To polish a front side of a
sem conduct or waTke, Rfventiensamelarekicttiy waf eethednoofit edobytimgnsamd

the rear side onagnGantisl 2l Ahficdiifdlilvdidyieqn WgRCE Cobe AELLL-
waf er and the carrier plate is provided by nmeans of a ﬁln | ayer of a

t enper at ur e- depeReRpRi§nbicarhesive And PP sIENt ERcHFOVdsed by a
requi rements havgubstifcdSmixt{Res petweehnh & hddhrmiwridictdie wiptds amd 40
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remains attached.to the carrier plate. use o esL.ve nust not, in
particul ar, -havePahigliRgscthe  RamigPrdnctempaaFen-neIpol pddéfion, the
senmi conduct or waigventfiDénsreiatesotot Hewpbbi sdbdsSTved onalbet A caarhikt wibe t
be as flat f¥  which is temperature-dependently adhesive and curing in a
dried state and which contains a colophonium resin which
is chemically modified and ésterified and is suitable for
carrying out the method. _ _
To polish a front side of a semiconductor wafer,
20 the semiconductor wafer is mounted by means of the rear
side on a carrier plate. The joint between the semicon-
ductor wafer and the carrier plate is provided by means of
a thin layer of a temperature-dependently adhesive and
curing adhesive. Exceptional requirements have  to be
25 imposed on the adhesive for the polishing to be success-
ful. The carrier plate must be capable of being uniformly
‘coated with the adhesive. The adhesive action of the
adhesive must be limited to a narrow temperature range.
Under the polishing conditions, the adhesive must be and
30 remain solid so that the semiconductor wafer remains
attached to the carrier plate. The use of the adhesive
must not, in particular, have an adverse effect on the
shape of the polished semiconductor wafer. The surface of
the polished semiconductor wafer must be as flat as
35 possible. After polishing, the adhesive should be capable
of being removed again from the carrier plate and the
semiconductor wafer without special effort. Finally, the
adhesive should not give off any substances, in particular’



35 possi bl e. After polishing, the adhesive shoul d be capable of being
renoved again fromthe carrier plate and'the:sem conductor wafer wthout
special effort. Finally, .,the adhesive should not give off any substances,
I n particular -2- netal traces, which contam nate the sem conduct or
waf er. Col ophoniumresins and their derivatives are known for having a

t enper at ure dependent adhesive action. Hith&rto, however, it has not yet
been possible to specify 5 an _ adhesive  based_ -thereon which can
fulfil the reqmetadefiZaqasht BHGh Ccontmningate dhee semirppdusier: v
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agai n after “pol i'shi ng t he seni conduct of conprises
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contains a colophonium resin which is chemically modified
and esterified, and the cured joint is released again
after polishing the semiconductor wafer. The method

15 comprises releasing the joint again with water. 1In
addition, the invention relates to the substance mixture,
which contains an amine of the formula NR'R’R® which
saponifies the colophonium resin, ‘at least one of the
radicals R}, R?® and R® being the radical of an aliphatic

20 alcohol and the boiling point of the amine being higher
than 150°C at a pressure of 1000 mbar.

In particular, the invention is notable for the
fact that no flammable solvents or gases harmful to health
are released on mixing and heating the substance mixture

25 and expensive safety precautions aimed at such substances
 can be dispensed with. In addition, the substance mixture
can be converted to an adhesive state by heating to
comparatively low temperatures and can be dissolved
completely in water even in the cured state. In addition,
30 the method does not leave behind any corrugation in the
submicrometre range ("waviness") on the surface of the

' polished semiconductor wafer. '

The substance mixture contains chemically mod-

ified and esterified colophonium resin. This.product is
35.  also available commercially. The colophonium resin is
preferably obtained by vacuum distillation from crude tall
oil. Particularly preferably, a doubly vacuum-distilled
fraction of the crude tall oil having a narrow molecular-



25 and expensive safety precautions ainmed at such substances can be

di spensed with. In addition, the substance m xture can be converted to an
adhesive state by heating to conparatively |ow tenperatures and can be

di ssol ved conpletely in water even in the cured state. In addition, 30

t he method does’ not | eave behind any corrugation in the subm cronmetre range
("wavi ness") on the surface of the polished3sem conductor wafer. The

subst ance m xture contains chenlcally nod- ified and esterified colophonlum
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from Arizdna em ca IS obtaln Iy under
the trade nanme ggxﬁﬁqlgmg KOH/g resin] and a softenlng point of 60

180°cC, preferably 90 to 140°C. Particularly preferred is
a resin from Arizona Chemlcals,_ Sweden, which is
obtainable commercially under the trade name Bergvik M-
15 1XX, XX being a serial batch number, for example 00, 01
etc.
According to the invention, the modified and
esterified colophonium resin is used to produce a
substance mixture which contains an amine of the formula
20 NR'R?R*, at least one of the radicals R?, R? and R® being the
radical of an aliphatic alcohol.and the boiling point of
the amine being higher than 150°C at a pressure of 1000
mbar. Particulafly preferable is the use of tri-
ethanolamine. Particularlylsuitable, furthermore, are:
25 triisopropanolamine, diisopropanolamine and
diethanoclamine. The colophoniumtresin is saponified in the
presence of the amine dissolved in water; under these
circumstances, the resin soap dissolves in the aqueous
phase. .
30 . According to a particularly preferred formula-
tion, the substance mixture has the following composition:
15 to 20% by weight of chemically modified and esterified
' colophonium resin;
5 to 10% by weight of triethanolamine;
35 up to 2% by weight of non-ionic surfactant, in particular
nonyl phenol polyether, which acts as a plasticizer;
up to 10% by weight of alcohollc solublllzer, in particu-
lar isopropanol;



15 | XX, XX being a serial batch nunber, for exanple 00, 01 etc. According
to-the invention, the nodified anhd esterified colophoniumresin is used to
produce a substance m xtyre which contains an am ne of the fornula 20
NRlerr]Rlerr]Rerr], ,at | east one of the radicals R err], Rerr] and R3
being the radical of an aliphatic alcohol and the boiling point of the .
am ne being higher than 150[err]C at a pres&ure of 1000 nbar. Particularly
preferable is- the wuse of, tri- ethanolamne. Particularly suitable,
furthermore, arap 280 Oy PBEs&yr opiehtanphea dyedi i opPRBRASRAAT AFnETYStadd
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colophonlunlre5|n 0@62{ wel g hanol am ne; up to 2% by
wei ght of non-i cmecifiiah&umo0% Phaaighhar nonyl phenol polyether whi ch
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mal achite Qbeenkﬂgujsubstance mixture dries to form a temperature-
dependently adhesive and curing mass. The adhesive action

| of the mass develops only within a narrow temperature

range (adhesion zone, "sticking zone") of preferably 45 to

85°C. As in the case of a hot melt adhesive, the adhesiﬁe

15 action decreases if the mass is heated above an upper
temperature in the sticking zone. To produce a curing

joint between a semiconductor wafer and the carrier plate,

the carrier plate is heated to a temperature which is

within the sticking zone, and one or more semiconductor

20 wafers are placed on the carrier plate. When the carrier

plate cools, the mass cures and consequently provides a

firm joint between the semiconductor wafer and the carrier

plate. Said joint remains firm even under the temperature

conditions of 30 to 50°C normally prevailing during

25 polishing. After the semiconductor wafer has been

polished, the joint between the semiconductor wafer and

the carrier plate is released again. This is done by

exposure to water which preferably is at a temperature of

15 to 25°C. Water is capable of being able to release the

30 residues of the substance mixture completely from the

' semlconductor wafer and the carrier plate.
The preparation of the substance mixture is
clear from the examples below.

35 Example 1) _
While stirring at room tempei:ature, 139.26 kg of
deionized water, 14.74 kg of triethanolamine (80% by -
weight), 4.52 kg of nonyl phenol polyether, 19.64 kg of



5 water in an amount nmaking up the sum of the anmbunts specified to 100%
by:wei ght. The viscosity of the substance m xture has been adjusted so as
to enable carrier plates . to be coated honpgeneously with the substance
m xture. After coating, 10 the substance mxture dries to form a
t enper at ure- dependently adhesive and curing mass. The adhesive action of
the mass develops only within a narrow tenpgrature range (adhesion zone,
"sticking zone") of preferably 45 to 85[err]C. As in the case of .a hot nelt
adhesi ve, the aguas isopyopéseli andd@clekgeofi crynsadnyiolethugredaddede an
upper tenperatug kRquBfcat t6k39_9740£§-oF%é&f@Fhﬂ@@d-@ld@Wé’&dPh&e&%ﬁéﬁn a
sem conductor wafer, and the cgarri.er ate, the carnler,glate |% heat%q to a
tenperat ure whi SPLids,\hare, digsodveds ke, Bigturgyign&isrergh through a
semi conduct or 2@ im\dhegr fidterphndegoaredhénter cantispeate. THherriskesdayri er
pl ate cool s_ the . I ek d Ages el e en
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during 25 pol igghjdg t&f t/&ecthe sem conductor wafer has been
pol i shed, the joint between the sem conductor wafer and the carrier plate
Is released again. This is done by exposure to water which preferably is at
a tenperature ofExhkmpl® 2j[err]C. Water is capable of being able to rel ease
t he 30 regi dues of the ta s d eLy.. t
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mxture is cl eadefiomhzede WRERBLeslbet okg 39f Exigphanalaninee &9% rbyy at
Egg{; L enper at ur geil3®)26 £&0fk§ebeNnsad1Vgneholl potyrditheadt, 116 et hrgobE™ ne .
o by

pure isopropanol and 0.1 kg of malachite green were added
in sequence to 35.74 kg of Bergvik M-106 resin. After the
15 solids had dissolved, the mixture was filtered through a
5 im bag filter and poured into canisters. The viscosity
of the solution was 22 mm?/s at 25°C. The sticking zone of
the dried substance mixture was in a temperature range of
60 to 80°C. '
20
Example 3)
- While stirring at: room temperature 276.50 kg of
" deionized water, 23.12 k¢ of triethanolamine (80% by
weight), 8.42 kg of nonyl phenol polyether, 25 kg of pure
25 isopropanol and 0.185 kg of rhodamine B were added in
sequence to 66.28 kg of Bergvik M-106 resin. After the
solids had dissolved, the mixture was filtered through a
- 5 im bag filter and poured into canisters. The viscosity
of the solution was 22 mm?’/s at 25°C. The sticking zone of
30 . the dried substance mixture was in a temperature range of
66 to 79°C.



wei ght), 4.52 kg of nonyl phenol polyether, 19.64 kg of -5- pure

| sopropanol and 0.1 kg of crystal violet were added in sequence to 35.74 kg
of Bergvik M 106 resin. After the solids have dissolved, the mxture is
filtered through a 5 imbag filter and poured into canisters. The viscosity
5 of the solution was 22 mierr]/s at 25[err]C. The sticking zone of the
dried substance m xture was in a tenperatur& ¥fange from49 to 72[err]C
Exanple 2) 10 - While stirring at roomtenperature, 138.50 kg of
dei oni zed materpatbnt J.admsi:r i et hanol ami ne (80@6by meight) 4.50 kg of

nonyl phenol pol yet her, 19 7 k@:RbaPUE |sfg<p&,g)@ﬁq§) and 0. dediGuef i Iaghi te
green were adde sequence to 35.74, kg of Bergvik M106 resin. F‘ﬁne the
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The vi scosiby cured joint with water.

2. The method as claimed in claim 1, wherein the
substance mixture has, in a dried state, an adhesive
action which develops only within a temperature range of
15 45 to 85°C. '

3. . The method as claimed in claim i_or 2, wherein

the cured joint is released with water without residues

from the joint remaining on the carrier plate or the
20 semiconductor wafer.

4. A water-dissolved substance mixture which tem-
perature-depéndently adheres and cures in a dried state
and contains a colophonium resin which is chemically
25 modified and esterified, wherein the substance mixture
contains an amine of the formula NR'R®R?® which saponifies
the colophonium resin, at least one of the radicals R}, R?
and R3? bei'ng the radical of an aliphatic -alcohol and the
boiling point of the amine being higher than 150°C at a
30 pressure of 1000 mbar.

5. A substance mixture as claimed in claim 4,

wherein the amine is selected from a group comprising

tri'ethanolamine, triisopropanolamine, diisopropanolamine '
35 and diethanolamir_xe.

6. : A substance mixture as claimed in claim 4 or 5,
wherein the colophonium resin is chemically modified by

L




of the solution was 22 mierr]/s at 25[err]C. The sticking zone of 30 t he
dried substance m xture was in a'terrpera-ture range of 66 to 79[err]C.

-6- Patent Claim: 1. - A method of "nounting. and denounting a
sem conductor wafer, in whi ch a tenperature-dependently adhesive and curing
joint is provided by a substance 5 m xture between the sem conduct or

waf er and a carrier plate and the substance? m xture contains a col ophoni.um
resin which is.chemcally nodified and esterified, and the cured joint is
rel eased agai n akactios Wikhng compownd cigkretesd feeme 8, gRAMBhCRBPHbEiNg
conprises rel eaﬁiaﬂ.%:.@"%.cl@ ededd a@inyarWide af@l $umaZic acid. The method
as clained in claim I, whefein the substance m'xture has, in a dried state,
an adhesi ve action which develops only within a tenperature range of 15

45 to 85[err]C 73 ATbabeehahed mixthaenzs ¢lained nirl ome ?f whaiwsn
the cured jgint |l e t Sk fu : 1 j30}
remaining o é‘ i"gr % e?'%%%akﬂé‘ gpgfhsagg%ﬁgg% %%%é ? 8 Léﬂgﬂffﬁh witn
wat er - di ssol ved asulbdcohod melegtednfirom P-em'fOBEraPmPl?lEéBﬁnEéHﬁ’PyO&dﬂE@es
and cures in a diinedestAte-idd contains a col ophoniumresin which is
chemcally 25 nodi fi éd and esterified, wherein the substance m xture
contains an amne of the formula NRlerr]Rlerr]R err] which saponifies the
col ophoni um resign, at | eagi sabstahcehmixtdireahs dqximéd iR ene ognﬂlﬁmbel ng

the radical jof gnal PG e Phed ¥b10wing composition:

15 to 20% by weight of chemically modified and esterified

A

colophonium resin;
5 to 10% by weight of triethanolamine;
up to 2% by weight of non-ionic surfactant;
15 up to 10% by weight of alcoholic solubilizer;
up to 0.05% by weight of a dyestuff; and
water in an amount making the sum of the amounts spec1f1ed
up to 100% by weight.
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boi ling point of the amine being higher than 150[err]C at a 30 pressure
of : 1000 nbar. . 5. A substance m xture as clained in claim4, wherein
the amne is selected froma group conprising triethanolam ne,
triisopropanol am ne, diisopropanol am ne 35 and di et hanol am ne. 6.

A substance mxture as clained in claim4 or 5, wherein the col ophoni um
resin is chemcally nodified by -7- reaction with a conpound sel ect ed

froma group cogprisi.n &ng*oei. aciq‘r{-é ' Sgr beé RS 7.
A substance ni x%’%mgs% r’?@t%jlnr?o :{oﬁﬂcli(uauilé !ms Adﬁ %o'g%It %eégi n tbﬁler
col ophoni um r esiand SubstancéiMiixture Syl tabdehEprsGarrying (QuinThegMethod
conprising glycerol and pentaerythritol. 8. A substance m xture as -
claimed in one of Clains 10 4 to 7, which has the foll ow ng conposition:
15 to 20% by weight of chenically modifAR&EERGEesterified col ophoni um
resin; 5 to 10% by wei ghtheofintenetibanebatas; tom met2dd wivemoght iofy and
non-ionic surfactant; 15 up_t o % i of, al LCrSRbURLLLFEL; up
to 0..05% by weiéﬁpqut&nﬁy85gﬁ?%?égﬁ%gég¥§?g€%rhﬁlgﬁgﬁﬁﬁlhh&?nﬁ the sum of
the anmounts spedepieademtlyo adiessing vangheuring joint is provided by a :
substance mixture between the semiconductor wafer and a
‘carrier plate and the substance mixture contains a
colophonium resin which is chemically modified and
esterified, and the cured joint is released again after
polishing the semiconductor wafer. The method is omne
wherein the cured joint is released with water. The

invention also relates to a substance mixture suitable for

carrying out the method.



