METHOD AND DEVI CE FOR SEPARATI NG A REI NFORCI NG PLATE
FI XED TO A REI NFORCED SEM CONDUCTOR WAFER FI ELD OF THE
I NVENTION 5 The present invention relates to a method
for separating a reinforcing-plate froma reinforced
sem conductor wafer to which the reinforcing-plate is
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| ower as the sem conductor wafer is m

a ambaldevitd @isedinadis veéogaf er i s broken due to a
reduced strength of the sem conductor wafer, or is

warped due to a reduced rigidity thereof. Under such
a situation, it is necessary to handle sem conductor

waf ers with suf BACKGROUNI®OF IHE Hevexanoneven if 25
senm conductor wafers are handl ed with sufficient

at t ent | Hitherbey s a wirkifigunethéd ¥69 ehRiMihBad séRficonductor

sem conductor wafers are frequently

- wafer, there have been known mechanical and chemical methods
such as grinding, polisking (CMP), and etching methods. In all of
these methods, adopted is generally a process of sticking a
protecting tape onto a semiconductor wafer front face on which_a
wiring pattern is formed to perform the protection of the wiring
'pattern and the fixation of the semiconductor wafer, and then.

. thinning the rear face of the semiconductor wafer.

However, the strength and rigidity of the semiconductor

wafer become lower as the semiconductor wafer is made thinner.

As a result, the semiconductor wafer is broken due to a reduced

- strength of the semiconductor wafer, or is warped due to a reduced

-rigidity thereof. Under such a situation, it is necessary to handle
semiconductor wafers with sufficient attention. However, even if

semiconductor wafers are handled with sufficient attention, there
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broken so that the yield thereof falls. Additionally,
there is caused a problemthat the sem conduct or

waf ers cannot be carried with a wafer carrier or the

i ke by due to the reduced strength and rigidity 5 of

t he sem conductor wafers by the thinning-work thereof,

so that work efficiency drops. Against these

pr ébcanged arpnoblem thafgthe semicomdmctbrofafdrs virefreaquently
reinforcing-plate through a doubl e-si de adhesive sheet
onbtoken serthat ihecyield thereof falls: Additionallly, theee is caused
pattern_is formed and_ 1o then subjecting the rear faqe
of aroblemithatthe semieonduetoswalerecannot be carried with a

t hi nni ng-wprk (JP- A-2002- 75937. Since the o

r eF"ﬁRB‘F &%wéme ilike Ry slue to; the reduged strangticand rigidity
seni.conduct_.or fer is_subjected to the thinning-work
2cBLERF gmtigopARCtorFRGRES bY.fae Shinning work dbggest, so that
usi n?k\amﬁeel ablg adhesi ve type doubl e-si de adhesi ve

sh¥@ EIFRLY €PSe peel ed by an external energy

h as jheat oy, ultraviolet ray., For exanple, in the
case of ABRIHotheSeoprAIemS: Shebs ivAuaEastesti shothadof

R e lREt R Rlae e dheR s doubidhgde adhesive Sheet onto
i pforcing-plate | d by t bubbl i ng.of the
[ e PUELRGREto Satek S5AE 6556 Rb Hhik A/maksu i5 formed and

2Q.¢t l.j.na-gf fect base n ultraviol et rays, the
sgé‘gr pitiRching dhe roar Sr% : Fpinforced semicemductargafer
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r Qhﬁ‘ﬁﬁfxfé-%iﬂla%tc%rhf’né tPehid Sldétho%? this publication suggests
using a peelable adhesive type double-side adhesive sheet which

- can be peeled by an external energy such as heat or ultraviolet ray.
. For example, in the case of the peeling-effect based on heat about
the above-mentioned peelable adhesive type double-side adhesive
sheet, the separation of the reinforcing-plate is started by the
bubbling of the adhesive layer by action of the heat. In the case of
the peeling-effect based on ultraviolet rays, the separation of the
reinforcing-plate is started by the curing of the adhesive layer
irradiated with the ultraviolet rays. The above-mentioned external
energy is given to the whole of a face of the peelable adhesive type

- double-side adhesive sheet when the reinforcing-plate is separated.
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SUMVARY OF THE | NVENTI ON However, in the case that the

above-nentioned nethod is applied to a reinforced

sem conduct or wafer conprising a sen conductor wafer

having a | arge di aneter, external energy 5 cannot be

uniformy given to the whole of a face of the

doubl e-si de adhesi ve sheet when the reinforcing-plate
is separated. |t iSUMMARE OFaHEINVENTION give

uni form peelability to the adhesive sheet over the

whol e of Homevexcin the icase $hat thedibtivermsaitidned fnethod is

words, in the case of a reinforced sem conductor wafer
comppligid tp ageinforeed setuicouduntd ewallay comprisingge

di amet er, external energy cannot be given to the ‘

wh§emigpngucser wefex havingn dorgiudiameteaf external energy

therefore, in the adhesive sheet, there are generated

Spofnsat bepaifermiE givgr tattherwhole bEa face of the double-side
reinforcing-plate is started by the external energy
angdpssiv etwhenithe reipforcingplate iscteparatedd It5s;
because the external energy is not sufficiently given.

Be org difficult toigive um Peelability o fbel adhésive sheet
a defo tioon boundary of the doubl e-si de adhesive
sh@&§r {’Sgaﬂ%@fﬂaqfefa%e Esenf the semiconductartwafes) | Eniother
problsm_ en this boundary turns into a circular

f oPAF9%t 0t he fase of dredafscrdisesmicondnstor seifey comprising
voi ded so ,t hat ? 20 sem conductor wafer is cracked.

&5 haging langecdigmeter; external cmergy -

has  bhe made. object of the present invention is

t &%R%% gé"‘?ﬂéttﬁrc}é“e ‘hﬁRienﬂf pfape ofithe semiconsnctor wafer;
nf ok c ate froma reinforced sem conductor

&ar'i‘i‘ee?gf%emm 'éﬂ'%éf‘{“é?ﬁ%rs Rb-therearegenemied ortionsgh
a vgﬁéjr%l the isgle)alaa(ilggﬁio\ﬁ:h%hree%tafor}?:}/ngn-%laattepi(ese.'!.tggtl:eed by thé
external energy and portions where the separation is not started
.because the external energy is not sufficiently given. Between
these portions different in the peelability, a deformation boundary
of the double-side adhesive sheet is generated, so as to result in
the following problem: when this boundary turns into a circular
form, strain based on deformation is not easily avoided so that the
semiconductor wafer is cracked.
In light of such a situation, the present invention has been
‘made., An object of the present invention is to provide a method
making it possible to separate the reinforcing-plate from a
reinforced semiconductor wafer to which a reinforcing-plate is

fixed through a double-side adhesive sheet having a peelable
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3 adhesive layer, wthout breaking the sem conduct or

waf er. Anot her object of the present inventionis to
provi de a device used in this nethod. To solve the
above-nenti oned problens, the inventors have 5

repeat edly nade eager researches so as to find out

that _the above-nentioned objects can be attained by

t hadbgsivalayernmithout breaking tbe semicondurtpr swdat,

i nvention has been made. Accordingly, the present

i nfARathes objeck ef the presantrisyension ie paprovide a device used
reinforcing-plate fixed to a reinforced sem conduct or

i o‘Mgé? meyhodaaf er conprising a seniconductor waf er

and a daqubl e-si de adhesi ve sheet having a peel able

adhesi vel'? §9bre the above-smentignedproblems; kbe doventors have
wher ei n hggageelable adhesive layer is stuck to a

ade, gagenfessaaches £0 gt findouththat the
| ate i,s fixed to the ot her adhesive |ayer
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stuck to a front face of the semiconductor wafer and the
reinforcing-plate is fixed to the other adhesive layer of the
double-side adhesive sheet; and the reinforcing-plate being
separated together with the double-side adhesive sheet from the
reinforced semiconductor wafer by the peeling-effect of the
peelable adhesive layer of the double-side adhesive sheet;
in which the reinforcing-plate is separated from an
arbitrarily selected edge of the semiconductor wafer toward an

edge thereof different from the above-mentioned edge.

According to this method, at the time of separating the

- reinforcing-plate from the reinforced semiconductor wafer, the

peeling-effect of the peelable adhesive layer of the double-side

adhesive sheet is gradually exhibited from the arbitrarily selected
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25 adhesive sheet is gradually exhibited fromthe
arbitrarily selected 4 edge of the sem conduct or

wafer to the different edge. For this reason,
portions different in peelability are not generated in
the peelable area of the doubl e-side adhesive sheet
during a period fromthe start of the separation of

t hedge iofithe senmiconsluetop wialfer to thé diffepeht edgéheFepthis
Therefore, the reinforcing-plate can be separated

Wi réanom, poetionslifferent in peetability axefmart gerperatéd ihithe
wafer is a thinning-wrked wafer having a |arge

di peelable area ofithe ldonblersirde adbesivetshee tiduriagpapeatiodg
a reinforcing-plate fixed to a reinforced

sefroge thestart afathe sepaation of $he freinfodcingrptatecioctiny final
wafer is preferably a sem conductor wafer the rear

f apeecling fhereef; s Theppforeethe geinforcingsplade lcambe separated
state that the reinforcing-plate is fixed to the
wavihout brepking the semicandustenwalen evendf this wafer is a
rei.nforcing-plate is fixed through the double-side
'amgpm-mgsdt%akﬁélwsata laage diametier.15

sem conductor wafer; therefore, even if the -

seni contfuthe abgyeamentioned methog fogseparatingie rear
face of this wafer, strength and rigidity are given

t Jetniorginesplats fired &9 aoreipfrrced; semaicomdyiqtpaivater, the
Thus, it s pgssible to prevent the sem conductor
Mﬁi?for%#s%lﬁandnmrewa&r ifapisderably @neemieonductose

L R e bl S EBT
th hj.nni ng- . Nb . th f [ il
e O Elo B8 S S e

efficiency is.als ood.
“reinforced semiconductbr wafer, the reinforcing-plate is fixed

through the double-side adhesive sheet to the front face of the
semiconductor wafer; therefore, even if the semiconductor wafer is
thinned by grinding the rear face of this wafer, strength and
rigidity are given to the wafer by action of the reinforcing-plate.

- Thus, it is possible to prevent the semiconductor wafer from being

- broken or warped in the step of the thinning-work. Accordingly,
the semiconductor wafer is easily handled even if the wafer is
subjected to the thinning-work. Moreover, the wafer is easily

- carried with a wafer carrier or the like, and work efficiency is also
-good.

In the above-mentioned method for separating a

reinforcing-plate fixed to a reinforced semiconductor wafer, the




In the above-nentioned nethod for separating a 25
reinforcing-plate fixed to a reinforced sem conduct or
wafer, the 5 reinforcing-plate is preferably
separated linearly fromthe arbitrarily selected edge
of the sem conductor wafer. The reinforcing-plate can
easily be separated by exhibiting the effect of the

peteiadprcingiplote é @ prsferablyrsepargtexh ingaakjufriony the om
the 5 arbitrari sel ected edge to the different

edgebitrarilyrreleptacdedgen of the empichoduictor wefer.atThe a
reinforcing-plate fixed to a reinforced sem conduct or

- waFeipforcing-plats apneasilyds separaped hyf exhibitinghihe sffeet of
adhesi ve sheet is preferably a thermally-peelable

adHe peelable adhesixe layer dineasly gndaraduallytfrom the

double si de adhesive sheet having the

5 t harhitrarily sedeqfiodeedgmta the diffpeentiadee. it possible to
renove the_ reinforci ng plate easily and surely from
the froft theabaye-ment %ﬁm&fﬁmﬂtwmeatl ng.
In t_h above- men’éxoned met,hod for separating a 15
r AR E%-P edtep fednaomdrﬁwmp@wﬁoemx the
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semiconductor wafer by heating.
In the above-mentioned method for separating a
15 reinforcing—plate fixed to a reinforced semiconductor wafer, the
peelable adhesive layer of the double-side adhesive sheet is
- preferably an ultraviolet ray peelable adhesive layer. The
‘ultraviolet ray peelable type double-side adhesive sheet having the
ultraviolet ray peelable adhesive layer makes it possible to remove
20 the reinforcing-plate easily and surely from the front face of the
semiconductor wafer by the irradiation thereof with ultraviolet
- rays. When the ultraviolet ray peelable type double-side adhesive
‘sheet is used, it is preferable to use, as the reinforcing-plate, a

transparent reinforcing-plate in order to cure the ultraviolet ray

25 peelable adhesive layer.




sheet is used, it is preferable to use, as the
reinforcing-plate, a transparent reinforcing-plate in
order to cure the ultraviolet ray 25 peelable
adhesive layer.. 6 The present invention also rel ates
to a device. used in the above-nentioned nethod for
separating a reinforcing-plate fixed to a reinforced

* seni condihtg Bresgatdnvention alsorrglatesctona devicd ysed in the
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fixing a reinforced sem conductor wafer, and a
meRheNs-mgntdoned gnethad fon sepamtings goinfhreimgeplatoifized to
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The present invention also relates to a device used in the
above-mentioned method for separating a reinforcing-plate fixed to
a reinforced semiconductor wafer, comprising a mechanism for

- fixing a reinforced semiconductor wafer, and a mechanism for
‘heating the reinforced semiconductor wafer linearly from an
arbitrarily selected edge of the wafer. This device is used in the
case that a peelable adhesive layer of a double-side adhesive sheet
is a thermally-peelable adhesive layer, and the device makes it

. possible to heat the reinforced semiconductor wafer linearly from

-the arbitrarily selected edge thereof, thereby easily separating the

‘reinforcing-plate from the edge of the reinforced semiconductor

wafer without breaking the semiconductor wafer.




possible to heat the reinforced sem conductor wafer
linearly from the arbitrarily sel ected edge thereof,
thereby easily separating the reinforcing-plate from

the edge of the reinforced sem conductor 25 wafer

wi t hout breaking the sem conductor wafer. 7 The

present invention also relates to a device used in the
above- neThe prefentineshiion 169 26RteH%o A device used in the
reinforcing-plate fixed to a reinforced sem conductor
wakboyvecneptioiedomathed forisepakating fa i@iiﬁﬂn%iﬁ%-ilﬂiﬁﬁ fied to
sem conduct or wafer, and a nechanismfor 5 radiating

- ul preinfireedrseysiconiductoe wafenf @mpdistRfacaBdHah N m for

wafer linearly froman arbitrarily sel ected edge of
t héixinger reififorcedmemirdridudtor waddr, and hemeahanidiat fop
peel abl e adhesi ve | ayer of a doubl e-si de adhesive :

5 sheadiatingnltraviolet rdys onty therrebhforacd eeinicohdyetor wafe
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and the device nakes it possible to radiate

ul lingarlyl from ansarbitreriljiselected edge ofthe enifenndhhisdevice
wafer linearly fromthe arbitrarily selected edge

t hifr uged in Hhe casedtdwit|a peelablanidhgsivedayer of a double-side
rei nforcing-plate fromthe edge of the reinforced
sendbesivasheet inancultraviodet ray eukablg adhesive layer, and the
sem conductor wafer. 15 BRI EF DESCRI PTI ON CF THE
DrigYiqeInakes it possible te ratiate mstavinke tstaysromto Hivé nt s

of the present  invention wll be sufficiently
urfsdnierssd samiponsucter mafen dinegalyt fiop itbe arbitrarily
Advant ageous effects of the present invention will be
netfdeetadiedge therpaf, thexghyoensily aeparating the wi t h

reference the 20 attached drawi ngs. Figs. 1(A) to 1(D
tafpe 'plﬂf@eﬁg%ﬁhﬁﬁ%m%ﬂ}ﬂgmw@ed se(m)iconduétgr

wafer without breaking the semiconductor wafer.

BRIEF DESCRIPTION OF THE DRAWINGS
Further objects, features and superior points of the present
invention will be sufficiently understood from the following
description. Advantageous effects of the present invention will be
. made evident from the following description with reference the
attached drawings.
Figs. 1{A) to 1(D) are each a process chart for explaining a
reinforced semiconductor wafer subjected to thinning-work in the
- present invention.
Figs. 2(A) to 2(C) are each a process chart for explaining a

method of the present invention for separating a reinforcing-plate




rei nforced sem conductor wafer subjected to
thinning-work in the present invention. Figs. 2(A) to
2(C) are each a process chart for explaining a 25

met hod of the present invention for separating a
reinforcing-plate 8 fixed to a reinforced

sem conductor wafer. DESCRI PTION OF THE EMBCDI MENTS
Hefetethte arreinforcedidemticohduetopwagent i nvention for 5
separating a reinforcing-plate fixed to a reinforced
sem conductor wafer is described about preferred
enbodi nents thereof with reference to the draw ngs.
Figs. 1(A) to DESCRIRIONOF THE BEMBODIMENTSr ced
sem conductor wafer to which a reinforcing-plate is
fixed thiergjpater theanéthond ofithe giresenkimvasition Toe
rear face of the wafer is subjected to thinning-work.
5Fi §eparating i neinforcing-platenfisod dact meinfafeend dedndeomductor
front face la on which a wiring pattern is formed and

- a wafer isydesqribed phout prefdrsedembdadienents thereaf weth

fornmed on the front face la 15 has a desired pattern
f oF¢kegense fo thgdragipgsThe di aneter of the

sem condyctor wafer 1 is not particularly limted.

Pr ef er aBf1gs. 1{4d togl M}arercancerngd withg reinforcadhe

| arge-di apeter wafer has . a relatively small

t hfeRirarduator waler fo| whigha rginfercing-platejsdixedbhyough a

20 or, nore, nore preferably 300 mmor nore. 20 As
10 | feu

s8idg adhesiye sheet. Thestar face afthe veafpy is subjscted
2¢ﬂs styck onto the front face Is of the
se

thinpipggvorkater 1. The

Fig, 1(A) illustrates a semiconductor wafer 1 having a front
face la on which a wiring pattern is formed and a rear face 1b

opposite thereto. The wiring pattern formed on the front face la

15 has a desired pattern formed in a usual way. The diameter of the

20
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semiconductor wafer 1 is not particularly limited. Preferably, the

diameter is made large since the large-diameter wafer has a

relatively small thickness. Specifically, the diameter is preferably
- 200 mm or more, more preferably 300 mm or more.

As illustrated in Fig. 1(B), a double-side adhesive sheet 2 is
stuck onto the front face 1a of the semiconductor wafer 1. The
double-side adhesive sheet 2 has a peelable adhesive layer 2b; on
the side to which a semiconductor wafer is stuck, and has an
adhesive layer 2b; for fixing a reinforcing-plate on the other side.

The adhesive layer 2b2 has thereon a releasing sheet 2c. This




doubl e- si de adhesi ve sheet 2 has a peel abl e adhesi ve

| ayer 2bl on the side to which a sem conductor wafer
is stuck, and has an adhesive |ayer 2b2 for fixing a
reinforcing-plate on the other side. 25 The adhesive

| ayer 2b2 has thereon a releasing sheet 2c. This 9
doubl e- si de adhesi ve sheet 2 is stuck onto the
sedpubleisiicoadhesive shkeb? pesthiclfonts eHe zehfit8hductor wafer
punched into the sane shape that the sem conductor
waflery pedltingafioms wolabel punched intbadi signé %hﬁ?étthat the
sheet, the | abel and further positioning the |abel and
t heemicenduotaiuwafer Wwhhsmantl supported cit aretéasinj Saipport
t he doubl e-si de adhesive sheet, the sem conductor
vathkeet; the labehand fiarthat positioningdhet labeEandlithe
doubl e- si de adhesi ve sheet used in the sticking step
meSemétomductor wafer dr. mInf this step ol stickingahel doublebside
sane shape 1o that the sem conductor wafer has, and
neddbgsive shegtcthe semiconductarswatercl is mondllyfiredona
aggfsive sheet is cut into the sane shape that the

S r wafer has after the sheet is stuck onto
the wafer. A nmenber which has been used as the base

| ayer of Ber§oublecsifc adhiesivg sheetnsed iudhediticking step

. sheet can be used, w thout any especial |imtation,
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adnay patche in the forey of the lahal punchied intecthe samehsleape
2.t TE; base |ayer 2a is, for exanple, a nonoaxial or
bithRt the ssmigenduciermafen haporpdimaydircin a sheet form. In
t erepht hal gt e, yethyl ene, pol ystyrene,
pSHI PR *3?%,‘10{3}&%%‘18 (ihesdvie shest §4 chy lintre the Zome
chlori r..pol viqyl chloride. The thickness of the
bSRAPPE semiconductor wafer has after the sheet is stuck
onto the wafer.

A member which has been used as the base layer of any
conventional double-side adhesive sheet can be used, without any
especial limitation, as a base layer 2a of the double-side adhesive
sheet 2. The base layer 2a is, for example, a monoaxial or biaxial
drawn film made of polyethylene terephthalate, polyethylene,
polystyrene, polypropylene, nylon, urethane, polyvinylidene
chloride or polyvinyl chloride. The thickness of the base layer 2a
is usually from about 30 to 200 pm.

The adhesive agent constituting the adhesive layers 2b; or

'2bz may be selected from various adhesive agents such as acrylic,

rubbery, silicone and polyvinyl ether adhesive agents. As the

peelable adhesive layer 2b; to be stuck onto the semiconductor

10




is usually fromabout 30 to 200 pm The adhesi ve agent
constituting the adhesive |layers 2bl or 2b2 may be

sel ected from various adhesive agents such as acrylic,
rubbery, silicone and pol yvinyl ether adhesive agents.

As the 25 peel abl e adhesive |ayer 2bi to be stuck onto
the sem conductor 10 wafer front face |la, a peel able
adwader fromycfacei bz, cpeelablecadhedive agdntpizssidd which makes
| ower the adhesive force to the sem conductor wafer

f r ihpossible to lower the hidhesive- forck toRlnnpemicaidudtos wafer
adhesi ve agent include an ultraviolet ray curable
adfrentface genafteg thinnimgrworkm| Examples iof ghixiadhesive agent

~agent. The thermally-bubbling adhesive agent is
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pr inalpdp an uiyayiclebray qyrahle asthesive agepecandg  of
the doubl e-si de adhesive sheet is nade easy. The
adthesmelly hphblinpadhesiveagoota Fhel thisirmalijrbubbling

ayer, , or may. be a peel abl e adhesive |ayer simlar
t cRghesiyg eemids nrefarable among thesecagents singe the peeling
pg‘;‘l a!;)I e adhesive | ayer is used as_the adhesive |ayer

212t the dpublgssideadhesive sheet inmadee9sye force of a
reinforging-plate 3 after the reinforcing-plate 3 is
separ at ia‘efﬁ‘ siyg dager2bomar pot bgaa peelable adhesinglayer,

R A e e e e o
S 09 St v S bl s 6L

g e T
T N

g%ﬂceersae%i%otnrheurcr{%- lwyafer 1, and reuse the reinforcing-plate 3 easily

(see Figs. 2(C)). On the other hand, in the case that a peelable
adhesive layer is used in both of the adhesive layers 2b; and 2b,, it

- is preferable that the following is used in the adhesive layer 2ba,
which is peeled after the adhesive layer 2b; is peeled: an adhesive
‘agent which should receive severer peeling conditions (for example,
a thermally-bubbling adhesive agent which generates thermally
bubbles at a higher temperature) than peeling conditions which the
‘adhesive layer 2b; should receive. The thickness of each of the

~ adhesive layers 2b; and 2b; is usually from about 20 to 200 pm,
'An example of the thermally-peelable adhesive sheet is a product
sold under the trade name “REVALPHA” and manufactured by Nitto

Denko Corp.

11
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20 bubbl es at a higher tenperature) than peeling
condi ti ons which the adhesive |ayer 2bl should

recei ve. The thickness of each of the adhesive |ayers
2bi and 2b2 is usually fromabout 20 to 200 pm An
exanpl e of the thermally-peel abl e adhesive sheet is a
product sold under the trade nane "REVALPHA" and

manuf actNexly the n¢leasingathebb RcoisGureled,lantlaxt , t he

rel easing sheet 2c is peeled, and a reinforcing-plate
3 peuferainglpte S ne%itf@eslt irchlagetis sthekoolivias the adhesive
layer 2b2, as illustrated in Fig. 1(C), so as to

pr 2he, psjilustrated indfige d(Qlsoms tmpeoduBe si vhinforced
this nethod, the follow ng method s al so nakes it
posemisenductaruafer. 1 Besidesfhis anethady thefollowing method
waf er: a_nethod of sticking the double-side adhesive
shitse Bakes ih possihlate prodycp  theaeinfarced samigpnduoctor
onto_t he se%conductor wafer front face la. The

neaferap pethad qfstigling the deuble-side adhasive sheetiongo the

any, to especial kipnd if the material nmakes the
re%yedPtqleg'h@' ts andbsticking thigante the semicopdustoy wafer
Exn%ngkgs t pereof include glass, netal, hard plastic,
and°Ph&e8 8 material that constitutes the

i t f t materials, th
oot or | ol BeaatsRah oF thip relpFongplate i nOF Liited tosany

R T
Ol B 1l ol e b s,

f [\by 1 t.hi nni,ng-wor ked. Preferably,

" grﬁgpgf &Lg% %3?%\?8’ ﬁﬁ@_&gﬁ same naterial thakz: donstitutes the
semiconductor wafer. Of these materials, the same material that
-constitutes the semiconductor wafer is preferable in order to
restrain the semiconductor wafer 1 from being broken. The shape,

- size and so on of the reinforcing-plate 3 are not particularly limited

- if they permit the semiconductor wafer rear face 1b to be

. thinning-worked. Preferably, a reinforcing-plate having the same

size as the semiconductor wafer 1 is used as shown in Fig, 1(C).
The thickness of the reinforcing-plate 3 is usually from about 300
to 3000 pm, preferably from 500 to 1000 pm.

Figs. 1{A) to 1{D) have illustrated the semiconductor wafer
which is not made into chip-form pieces, but the present invention
can be applied to a semiconductor wafer made into chip-form

pieces.
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size as the sem conductor wafer 1 is used as shown in
Fig. 1(C. 20 The thickness of the reinforcing-plate 3
is usually fromabout 300 to 3000 pm preferably from
500 to 1000 pm Figs. 1(A) to 1(D) have illustrated
the sem conductor wafer which is not made into

chi p-form pi eces, but the present invention can be

appl i ed The @o&mﬁmgiusmemﬁe ldote-sidd adhbiive’ Q{é@t 2
25 pieces. 12 The positioning between the doubl e-side

adhed the shedtoRductor wiker i F@%Ldll(lﬁjpﬁn&ﬂ:h%rpésxhﬁnmg
Fig. 1(B), and the positioning et ween the

sebetweeh thersemicemductos wafer 1ednd @hé irethbk&ing-plaitd 3 in
Fig. 1(C) are performed by nmeans of an inmage

r eFigynl(Q) nge gerfarmed byheans dfeamiinaigeadcbynizing device,
recogni zi ng correct positions thereof and then

5 anendicag bé atthihedrign cecdptivhencohechqisitions thesedfend
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positions thereof at present. As illustrated in Fig.

1(then ammwmﬂ:ﬁmmmmwmtm positicis dndthe

turned down, and the reinforcing-plate 3 is chucked to
toP%ﬂbi%thmoiemRmﬁdubtor wafer rear face Ib to

t hi nni ng-wor k. For the thinning-work, the usual way

can be Agdbustrated imhPFigii MQJ,vﬁtekupaxde ofthe semibenductor
grinder (back grinder), -a CVP pad or the like. The

t HEafer igisburned downy, andothe  neinfording-plate Brisschwdkedh eo
sem qonductor wafer 1 becones a desired value. 15
Nesubjeqd; the semipondustaer) wafenmsarfage skkeprs thinning-work.
net hod of the present invention for separating a

r 9 e thinningrwork,dhe usual wagioanobe edopted.cohduct or

wafer. In each of the Figs. 2(A) and 2(B),
thinning-work machine 4 may be a grinder (back grinder), a CMP

pad or the like. The thinning-work is performed until the
thickness of the semiconductor wafer 1 becomes a desired value,
Next, Figs. 2(A} to 2(C) illustrate steps in the method of the
present invention for separating a reinforcing-plate fixed to a
reinforced semiconductor wafer. In each of the Figs. 2{A) and 2(B),
a view from the above is shown on the right side of the process
chart. Figs. 2(A) to 2(C) illustrate a case of using the reinforced
- semiconductor wafer obtained as illustrated in Fig. 1(D), wherein
the rear face of the semiconductor wafer 1 is thinning-worked. In
Fig. 2(A), the upside of the reinforced semiconductor wafer
illustrated in Fig. 1(D), about which the thinning-work is finished,
is turned down, and the wafer is held in a fixing mechanism 5 in

the state that the reinforcing-plate 3 side is directed upwards.

i3



a view fromthe above is shown on the right side of
the process chart. Figs. 2(A) to 2(C) illustrate a
case of using the reinforced 20 senm conductor wafer
obtained as illustrated in Fig. 1(D), wherein the

rear face of the sem conductor wafer 1 is
I.n Eig. 2(A), the upside of the

: g:ﬂ%? ﬁﬁp% Rotigtm B nelrlimited to snyespecial King, and
A N BN
TSI S e OBl o e e
exampl o, VEk i MR Bt SR FE 24kl ol encdlargionn
SR A B o S b o
S Q. : ng . a c . .
T R i e
" the sem conguctor Wwafer M- rowAr T A Eget%g an edge ez as
et &R Rig; e Ul e Band W SEREp ifieptS et
TR o 18Kttty el R A¥¥s S e, Rt repbont
to et 9531 0 s RBAE Lolobt A ANE S ol
a0y RBEE B TR HERE (Bl henf B EATERHAT St gl tower
s Somps el yiel LIS g o
b plig s | LS ot b YR st
layer 2h; is an ultraviolet ray peelable adhesive layer, ultraviolet

- 15  ray radiating treatment is conducted from the arbitrarily selected
~ edge e; toward the different edge e2. The ultraviolet ray radiating
treatment is conducted at not less than an illuminance at which
- the ultraviolet ray peelable adhesive layer generates peeling agency.
- By the heating treatment, the ultraviolet ray radiating treatment
20 - or the like, the peeling agency of the peelable adhesive layer 2b; of
the double-side adhesive sheet is gradually generated.
Consequently, from the edge e; toward the different edge ez, the
adhesive force of the peelable adhesive layer 2b; is successively
lbwered at such a degree that the peeling is imade possible.

25 - Preferably, the external energy supply, such as the heating

14
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treatnment is conducted at not |ess than an illum nance
at which the ultraviolet ray peel abl e adhesive | ayer
gener ates peeling agency. By the heating treatnent,
the ultraviolet ray radiating treatnent 20 or the
l'i ke, the peeling agency of the peel abl e adhesive
| ayer 2bl of the doubl e-side adhesive sheet is
gr ddeatmeng enadtrayiolet CGaydeerkment, isflineardip condlyected,
toward the different edge e2, the adhesive force of
t hé¥¥panplas of thinlineatytheating ifted tment: teclaidead ynethod of
| onwered at such a degree that the peeling is nade
podeingiag ob eﬁﬂégéio&gﬂ‘wr a heatingcpladt inte contactpwiith the
such,as the heatin 14 treatnment or ultraviolet ray
tr Estigrped d semicondneior waferdrom theathittaslpselebted cdge
earhy geatln reatment include a nmethod of

r thsatilgﬁ?ge% efge eor andpemeathgdppfhlewingdhot wind
@Fact with the relnforced senm conductor wafer from

neaAEly: - 44 F§a§’eﬂ lg of dhedingarsultravioled tay treatment is a

dlff d nd a nmet hod of bl ow ng hot w nd
°‘§c??g‘§§9ﬁ§| '@tﬁ“ﬂf‘é raygdipmya dingardamp oago the
hod of radiating ultraviolet rays
fr ‘?H‘ge ’T‘ie RAStOS “E"rfsf ram e axhitusily sedeckadoedge
m %éﬁrbltra sel ected edge ei toward
‘ﬁué t 5 Fhe action of the nechani sm
for g|v t.erogJ energ¥ such as fhe heat
treat rre ‘éﬁ\l rﬁbﬁrmﬁ pRsm for glying etarnal energy,
nd the nis o f|X|n the reinforced
“sem con% ? e%tfg? %9 l?ée‘g'ﬁﬁiéﬂ PBﬁﬂ rayiolef troptment

{ HBee BERl Lo RE TS mERRRRI SoF Erripg ieredeiodorduct or

W% %Ico]—:lau%tgf {vla?'er may be any action that can produce the

- peeling agency based on the above-mentioned treatment
mechanism to the reinforced semiconductor wafer. This action
can be attained by, for example, the shift of at least one of the
mechanisms in the direction along which the peeling agency is
produced. Accordingly, the external-energy-giving mechanism or
the fixing mechanism may be shifted, or both of them may be
shifted in reverse directions.

Figs. 2(A) to 2(C) have illustrated the case that the
reinforced semiconductor wafer is subjected to heating treatment
with a heating roller 6 as the external-energy-giving mechanism.

- In Figs. 2(A) to 2(C), therefore, a thermally-peelable adhesive layer

is used as the peelable adhesive layer 2b; of the double-side

15




can be attained by, for exanple, the shift of at |east
one of the nechanisns in the direction along which
the peeling agency is produced. Accordingly, the

ext ernal - energy-gi ving nechanismor the fixing
mechani sm may be shifted, or both of them may be 20
shifted in reverse directions. Figs. 2(A) to 2(C) have

i | pdhesiyecstheet.c dnoFiga 2(A) the heatingrollér 6 drawn back

10

15

- 20 .

25

sep conductor wafer is subjected to heating treatnent
wi R exeithg Hxingmeghanismds hrovghslinte eogyach withy the

' In Figs. 2(A) to 2(C), therefore, a
AR IeP BB Lo of St Destingreatmens, so

I e ,adhesive | ayer 2bl of the double-side 15
23%@3%@*3&5 af siartFﬂyfF?@ the aybitrarilynselerted edge en. 6In

[ HJR e e TEIRHORCRRE-Plakie & BORIAD e heating colien is
G 45D kLt ot
. . rart . S
nabfe Wion § Epaorahented i fieea 45 Mpcusteainirig aem),
" SheBasiie spBbr B hifed rrhn thip peblepnly slocled eage e
. . . fromthe . .
2By 55, AR b, BB e At o i
- 8064 altthOfed Btend SpBilihitufe o khereby hering the
' .2 d ' d f .
SFekisBtedd ‘y’?#‘f%%&?ﬁ@e‘a‘ff m;SE‘%rgﬁ:%giVoifﬁ?vﬁ&bfg@?fiﬂﬂy
.22 The heati .
}ﬁgg\%ircga& F%#Ieél @J‘?%]‘I"a%g ?%i‘geﬁﬁn}e%%%/e?'o %%QF%W&%
e HRATHE PondPESS applied linearly to the reinforced

semiconductor wafer.

The temperature of the heating roller 6 is set to a
temperature not lower than a temperature necessary for the

- peeling agency of the thermally-peelable adhesive layer. The

- heating roller 6 is preferably at such a level that the lowest end

thereof slightly contacts the upper face of the reinforcing-plate 3.
The shifting speed of the heating roller 6 from the arbitrarily

selected edge e to the different edge e; is not particularly limited,

- and is preferably made low. Specifically, the speed is preferably

from 1 to 50 mm/s, more preferably from 5 to 20 mm/s.
Figs. 2(A) to 2(C) have illustrated the case that heating

treatment is conducted by moving and rotating the heating roller 6.

16




15 The tenperature of the heating roller 6 is set to a
tenperature not |ower than a tenperature necessary for
the peeling agency of the thermally-peel abl e adhesi ve
| ayer. The heating roller 6 is preferably at such a
| evel that the I owest end thereof slightly contacts

t he upper face of the reinforcing-plate 3. 20 The
 shHOVRES

5

FhAPe pkthe hepting wllex 6 és notparticularly
Ui AP R oo o Ty o
O e
¢ P B RTPRE tatabel bl P fh3lc hrve pise: Hstrated the
noSRbAEnEE EhE refitorotugBlRip inherterl Bomtheppercpart
o bt ich e h iR paFalEK . Hioveh dbocaating treatanent
ga\%&&a gtgoﬁgﬁf S ér‘a %%r?#é%%teg%s@q ﬁﬁ?e’(e %@21 lg%e%(s%).ies and
[ nel St AR Sdes.® T PR Lovever - the
the. uppaHeTBhES, as MoREHEPREYGL c) PR BRnpRing plate 3

0 2| HmIRLA Pl A0, 1 USHL 8l uled ik 365} 1ad B

15

20

- | ' hg . reinforecing-plate 3
o Bforblify IAE S Mhay BANLRE Ll fhe “BrLeh e
i i 3.0 - .
o hrion b DRIDY & rodR kMo lal place o
rei nf or ehe%ehftohductor wafer 3, from which the reinforcing-plate

- .3 is separated, is transferred to a dicing step. In the dicing step,

‘the semiconductor wafer is divided into the form of chips.
~The specific embodiments or examples in the item
. “DESCRIPTION OF THE EMBODIMENTS?” are merely ones made the

technical content of the present invention evident, and the present

. invention should not be interpreted in a narrow sense, 50 as not to

be limited only to the specific embodiments or examples. The
present invention can be carried out with modification within the

scope of the sprit of the present invention and the following

claims,
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3 is separated, is transferred to a dicing step. In
the dicing step, 1s the sem conductor wafer is
divided into the formof chips. The specific

enbodi ments or exanples in the item "DESCRIPTI ON OF
THE EMBODI MENTS" are nerely ones made the technical
content of the present invention evident, and the
PCRAEMSS: i nvention should not be interpreted in a
narrow sense, so as not to 20 be limted only to the
speci filc Anbethodfos sepamting hazinfdreingptsfized to a
i nvention can be carried out with nodification within
t Frinfarcedesemicondugtor wafers he present invention and
t he fol Lovvi n clains, 17 CLAIM5S:. 1. A nethod for
separ atPf "‘égeF SoRppriginga semiconducgor wafer apdiadouble-

e RIRRIRY S RgEt Baving on B Jensk oke shabts Hisseob o

PSR e, RS VR BEORER: blRRRR 1adR s e

| ek toSa FRdCladeCofitiid ngniéﬁg&ug{oﬁ ?ﬁf&eﬂ% ng uct or

wafer and the reinforcing-plate I's t1xe e ot her

adinforeing-plfte iaf fikd® 6 THR! Sthet HthAFHE Thysr O doRbte-

10 the reinforcing-plate being separated together wth
tside adhebive shelet; agditbsi ve sheet fromthe reinforced
sem conductor wafer by the peeling-effect of the
peel abthe refnforcing plate being separithed togeittier adtle thee
sheet; in which the reinforcing-plate is separated
dogthlegide adhesive sheet from the reinforced semiconductor
wafer by the peeling-effect of the peelable adhesive layer of the
double-side adhesive sheet;

in which the reinforcing-plate is separated from an
arbitrarily selected edge of the semiconductor wafer toward an

edge thereof different from the above-mentioned edge.

2. The method for separating a reinforcing-plate fixed to a
reinforced semiconductor wafer according to claim 1, wherein the
reinforced semiconductor wafer is a semiconductor wafer the rear

face of which is subjected to thinning-work in the state that the

- reinforcing-plate is fixed to the wafer.

3. The method for separating a reinforcing-plate fixed to a

reinforced semiconductor wafer according to claim 1 or 2, wherein

18
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1s arbitrarily sel ected edge of the sem conductor

waf er toward an edge thereof different fromthe
above-nentioned edge. 2. The nethod for separating a
reinforcing-plate fixed to a reinforced sem conductor
waf er according to claim1, wherein the 20 reinforced
sem conductor wafer is a sem conductor wafer the rear

f theereinfolding-plates ibpepdaded Qiddtrly fRn \iHekaibitilah gy
state that the reinforcing-plate is fixed to the
vedlecte3eddd of the manfcom duepor addfer a

reinforcing-plate fixed to a 25 reinforced

sem conduct or wafer according to claiml1l or 2, wherein
18 the reinforcing-plate is separated linearly from

t he ar B+ t Fhe ithgthord fexsephrading afreimforcing-patd fixed to a
wafer. 4. The nmethod for separating a

reinfarced sgmpicanducterwafer acgordingfter any one of claims 1 to
sem conductor wafer according to any one of clains 1
th whereincthe peelablg,adhesive layns of \the| dguhledside plhesive
doubl e- si de adhesive, sheet is a_thermally-peel able
531‘? ¢ii§e thyrmally peglpblgadhsgive la¥etpar ati ng a
reinforcing-plate fixed to a 1o reinforced

sem conduct or wafer according to any one of clains 1

o B R B Sl e o
RERIRReFa BERTRaPanr Ry Wereh afosiaing To R pae et aims b o
3, SRUCHIh B PETABRNA A IRV P oF R ety afh®oive
SEPLF M PG SayibTetay BRI RARBRATRIRE O Looncy of
a peel abl e adhesive layer linearly froman

6. A device used in the method for separating a reinforcing-
plate fixed to a reinforced semiconductor wafer according to claim
3, comprising a mechanism for fixing a reinforced semiconductor
wafer, and a mechanism for giving external energy which exhibits
the peeling agency of a peelable adhesive layer linearly from an

arbitrarily selected edge of the reinforced semiconductor wafer.

7. A device used in the method for separating a reinforcing-
plate fixed to a reinforced semiconductor wafer according to claim
4, comprising a mechanism for fixing a reinforced semiconductor
wafer, and a mechanism for heating the reinforced semiconductor

wafer linearly from an arbitrarily selected edge of the wafer.
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arbitrarily selected edge of the reinforced

sem conductor wafer. 20 7. A device used in the nethod
for separating a reinforcing- plate fixed to a

rei nforced sem conductor wafer according to claim 4,
conprising a nmechanismfor fixing a reinforced

sem conductor wafer, and a nmechanismfor heating the
rei nforced sem conductor 25 wafer linearly from an
arbitrarily selected edge of the wafer. 19 8. A device
used i 8- tAdavieeygeddn Hepmethodfon separitingi mgeinfortiag-
fié]gdf[ oda rei nforced seni conduct or wafer according to
Patetmed 1g,aseinforged ssmicandustepwafesapeording to claim

rei d_sen conductor.5 fer, and a chani sm_f or

S PR RER g bR 1oF g 4 reblpet sy mupoRductor
baGO f ' rd.y..fr n.arpitrari

?gﬁ?gi g Heng{eec\g%ntqﬁrg tdw;felgarciﬂtz&gqmtraavmfeq rays onto the

reinforced semiconductor wafer linearly from an arbitrarily

selected edge of the wafer.
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