117 NOV 2003 1 TITLE METHOD OF DETACH NG ARTI CLE FI XED THROUGH PRESSURE
SENSI Tl VE ADHESI VE DOUBLE COATED SHEET AND DETACHMENT APPARATUS 5 FI é?CF
THE | NVENTI ON The present invention relates to a. nmethod of de?aNﬁpﬁdﬁﬁ B
article fixed through a pressure sensitive adhesive double coated sheet
and a detachnent apparatus. 10 BACKGROUND OF THE | NVENTI ON For exanple, a
sem conduct or wafer such as silicon is produced in the formof a disc of
| arge dianeter. A circuit pattern is formed on .a surface of the
sem conductor wafer, 15 and the back thdreof is ground. In recent years,
there is a demand for the reduction of the thickness of sem conductor
chips for 1C cards and the like. It is necessary to reduce the thickness
of sem conductor chips produced from trergem conduct or wafer, 20 which has
conventionally been 300-400 m to about 100- 50 m In this case, a pressure
sensitive adhesiMNETHIRedE DEMACHING AREOCfOrrfxnbnopkbecsepReosdrpt or waf er
to a table : '

SENSITIVE ADHESIVE DOUBLE COATED SHEET AND -

DETACHMENT APPARATUS

5
FIELD OF THE, INVENTION
The present invention relates to a method of detaching
an article fixed through a pressure sensitive adhesive
double coated sheet and a detachment apparatus.
10

BACKGROUND OF THE TNVENTION

For example, a semiconductor wafer such as silicon.is
produced in the form of a disc of large diameter. A circuit
pattern is formed on a surface of the semiconductor wafer,

15 and the back thereof is ground.

| In recent years, there is a demand for the reduction

of the.thickness of semiconductor chips for IC cards and
the like. It is necessary to reduce the thickness of
semiconductor chips produced from the semiconductor wafer,

20 which has conventionally been 300-400 pm, to about 100¥
S50 pm. 1In this case, a pressure sensitive adhesive sheet,
.which is used for fixing the semiconductor wafer to a table
and the like while protecting the surface of the

semiconductor wafer furnished with a circuit pattern, is



and the like while protecting the surface of the sem conductor wafer
furnished with a circuit pattern, is | 1 7 Nov 2003 2 produced by coating a

soft base material with a pressure sensitive adhesive. It is tr I
difficult to grind the sem conductor wafer to a thickness as fﬁhmﬁgﬁstUB
about 50 mwith the use 5 of such a soft pressure sensitive adhesive
sheet. Wien the conventional pressure sensitive adhesive sheet is stuck to
the wafer, it has been experienced that the tension applied at the tine of
sticking is accunul ated as a residual stess. As a result, in the event
that the dianmeter of the wafer 10 is large or grinding to an extrenely
smal |l thickness is intended, the residual stress of the pressure sensitive
adhesi ve sheeprodugedabgrcohannghe stfergide diatdei abfwith alhrefane a
force for canceling the residual. stress is brought about to cause the
wafer to suffsenéioimva awdhpadgee.l5 Moreover, it has been experienced that,
in the use of the soft base material, the wafer is broken during the

transportation becauses td mafery idi'fffriichtﬂtetaf%ﬁina hehe FemidMHuAISO0. 1t
is practiced to fix the sem conductor wafer 20 to a support plate such as
a gl ass pl at eyadefuestZ thidikhess as small as about 50 pm with the use
5 ofsuchaasoftpressuresensitiveadheSivesheet. When the
conventional pressufe sepsitive adhesive sheet is stuck to
the wafer, it has been experienced that the tension applied
at the time of sticking is accumulated as a residual stress.
As a result, in the event that the diameter of the wafer
10 is large or grinding to an extremely small thickness is
intended, the residual stress of the pressure sensitive
adhesive sheet is greater than the strength of the wafer.
Therefore, a force for canceling the residual. stress is
brought about to cause the wafer to suffer from a warpage.
15 Moreover, it has been experienced that, in the use of the
soft base material, the wafer is broken during the
‘transportation because the wafer is brittle after the
grinding.
Also, it is practiced to fix the semiconductor wafer
20 to a support plate such as a glass plate, a quartz plate
or an acrylic plate with the use of a wax in place of the
pressure sensitive adhesive sheet comprising a soft base

and to thereafter effect grinding thereof. In this method,

it is difficult to apply the wax at a uniform thickness.



or.an acrylic plate with the use of a wax in place of the pressure
sensitive adhesive sheet conprising a soft base and to thereafter effect
grinding thereof. In this nmethod, it is difficult to apply

uni form thickness. 17 NOV 2003 3 Mreover, after the conple Wohn@g §é93
grinding, the wax nust be washed away mﬁth, for exanple, an organic

sol vent, the washing being tine-consum ng work, Further; thereafter in the
event of dicing into small squares, it is required to stick a dicing tape
to the wafer having been freed of theswax, this sticking causing an
additional workload. Therefore, the Use of the wax is not suitable to the

pr ocessiMgreoter, aﬁevchemmnm!etmfﬂ)oﬁmtg&lrhﬂn@ﬂhéw:ﬁﬂﬁhktooé \Wﬁﬁ]eodr\]ﬁ% in the
sti cki ng of th sem conductor wafer to support plate suc fass

pl at e wHXHP %»s‘%i‘%‘fgaa'c\@l\f%{& thﬂMashlr‘igbmsgdnnié-mmslummgvctﬂfkatfhrthbuemfrom
each ot t so .t hat breakage, cannot be gvoi ded. In these

. Ci rcunsthgér’qgg{serq? h@é gvep Oig‘ﬁ?'"%ﬁﬁoﬁw&%afe& Er’%'ée&h‘l‘@d%%? agicingdhesi ve
doubl e tapattedhs hegér Wighbédn RS ace of

" the wax and whi ch can gg{ll |y bee%gfg]\gﬁxé%{ fti;'uig%ﬁ%:lﬁHB%Q §m§ %ﬂ@]}”@: THE .

| NVENTI #Rriipad.odhetsaforsf thenesepofdbe mtax mvnetlkultah)l&ﬁ)ﬂﬂmb@éslsﬁ\%ﬁ net hod of
article fixed to a pre re sensitive adhesive doubl e coated

det achi B e u i lhe:
sheet aﬁ% B’&t%ﬂ%}ﬁ"“é Ba@afq&@a%ﬁwi Masgoverpis ﬁhedﬂdslaEMMi ng means
arrangesbrﬁiaoaauétarw&?é}'tead 'ueﬂ ab Qe%%;g&t, 1850, &Edg%g%tl na%lrreans for

deform ng t he- Pressure sensi adhesivé Pth, by

virtue wellt tids déﬁaCldftctcﬂrﬂadbﬁ\em ﬁrbﬁﬁéatiheothéeﬁlsd Idtéﬁta"ﬁéh?é'tl‘r’a% HQiKage coated

sheet, reali %e effdectlve det achnent of articles and
cannot be avoli

In these circumstances, the applicant has proposed a pressure sensitive
adhesive_ double coated sheet which fixes the wafer to a support plate in place of

the wax and which can easily be detached from the wafer.

OBJECT OF THE INVENTION

The object of the present invention is to provide a method of detaching an
article fixed to a pressure sensitive adhesive double coated sheet atid a detachment
apparatus comprising a pair of sandwiching means arranged so as to enable
interposition therebetween, and heating means for deforming the pressure sensitive
adhesive double coated sheet, which, by virtue of the use of the above pressure
sensitive adhesive double coated sheet, realize effective detachment of articles and

ensure suitability to



1 7 NOV 2003 4 Processing by an automatic |ine.
The lam nate unit and the sandw ching, neans are able to increasingly
spaced apart to cause the pressure sensitive adhesive double coated sheet
to deform which cause the rel ease of the pressure sensitive]aoigiv@0]3
doubl e coated sheet. fromthe article. BUWARX CF THE | NVENT-1-ON, For
attaining the above object; the nethod of -detaching an article fixed
t hrough a pressure sensitive adhesiye double coated sheet according to the
presenbéﬂ%&gen%&on conprises the steés of: holding a lami nate unit, between
a pair ngwy e agfonataline, L G hi ans so, arranged as to
enabl ea' Ater, osi t.i o& of the | a%‘hgz;?gn@r% Pmts%g'iqgﬁpé?ﬁ'(i‘ﬁ In;meanpadteng
obt ai n3ACHS Icreasinelyspaced ast toocarse HikpPress Pleefisi wgaauggagg '§r@§sure
sensit@Mﬁe@QNQQMgﬂeﬁgﬁflg-$oated sheet capabl e o% erng e# PREd by

to thereby ex e cAuse e e@ﬂfoééhﬁ_plmamiemgnsiﬁeelaanw@ée unit by

heatin
heat i rputdansated shdat frbMahe BFEISUr € sensitive adhesive doubl e coated sheet
is deforned to thereby reduce an area of contact between the pressure

sensi tive adhesi ve doubl e coated Sheet and the article, 'with the result

that the article is a _ Fh & 0 : ,

For étta:thing the above object; the method of

ensure suitability to |

detéching aq article f;xed through a pressure sensitive
adhesive'double coated sheet according to the present’
invention comprises the steps of: |
holding a 1amina1_:é unit, Between a pair of sandwiching
means, th<==T éandwiching means 80 arranged as to enable |
interposition of the l@minaﬁe unit, said laﬁiﬁate unit
" being 6btained by-fixing an arti@le to a support plate
through a pressure sensitive adhesgive double coated sheef
capable of being deformed by heating to thereby éxert a
detachment effect; ‘ |
hgating the laminate unit by heating means so that the-
p?essuresensitifgadhesiveddublecoatedsheebisdeformed
tp thereby redgce an area of contact between the pressure
'-sensitivg adhesive double coated sheet and the article,.
with the result that the article is apaft fromlfhe]pressure-
éensitive adhesive double coated sheet. |
In thismethod, the pressure sensitive adhesive doﬁb’le
coated sheet is deformed by heafing, so that thé pressure

sensitive adhesive double coated sheet stuck to the article

can be detached easily from the article.



sensitive adhesive double coated sheet. In this nethod, the pressure
sensitive adhesive double coated sheet is deforned by heating, so that the
pressure sensitive adhesive double coated sheet stuck to the article can
be detached easily fromthe article. 1 7 Nov 2003 5 Preferably, NOY PE)R of
sandw chi ng nmeans conprises a first table and a second table. The
detachi ng nethod of the present invention is preferably characterized in
that the pair of sandwiching 5 neans are held so as to enabl e providing

t her ebet ween such a clearance that the déformation of the pressure
sensitive adhesive double coated sheet is not prevented by the

sandwi ching neans. In this case, the pressure sensitive adhesive double 10

coated sheet is shpuBkerandsy, WogR Lhe E%%ﬁ féﬁgﬁ i QQ§%% ; %Quble

coated sheet is curvedeirn t%’e di re%ti](:)ﬁégf t cgwt IC %en\sfés\ar% ere f/lesf e

article can egsikhysherdghached of Lam.thhe RLgssure sensitive adhesive double
P : 2

coated sheet. Further, 1n the present invention, it is preferred 15 that

Lhe pressure sensi i ueqaduesixe RliAb 83okane aldne . the pressure

sensitive adhesive e coat sheet IS of “an ultr
curabl e pressyigs3¢0shl) YRaradiest Y8y Yh iLoSYRRYL B AS RerdRaR) e for

5 means are held so as to enable providing therebetween such
a clearance that the deformation of the pressure sensitive
adhesive double coated sheet is not prevénted-by the
sandwiching means. |

In this case, the pressure sensitive adﬁesive double

10 coated sheet is shrunk, and, when the pfessure sensitive
adhesive double coated sheet is curved in the direction of
the thickness thereof, the article can easily be detached
from the pressure sensitive adhesive double coated sheet.

Further, in the present invention, it is preferred

15 that the pressure sensitive adhesive of at least one side
of the pressure sensitive adhesive double coated\sheet is
composed of an ultraviolet curable pressure sensitive
adhesive, with the support plate pérmeable for ultraviolet
rays, and that, prior to holding the laminate unit between

20 the sandwiching means, the pressure sensitive adhesive
double coated sheet is irradiated with ultraviolet rays
having been passed through the'support plate, so thaﬁ the

ultraviolet curable pressure sensitive adhesive has its

adhesive strength reduced.



rays, and that, prior to holding the |lamnate unit between 20 the
sandw chi ng neans, the pressure sensitive adhesive double coated sheet is
irradiated with ultraviolet rays having been passed through the support
plate, so that the wultraviolet curable pressure sensitive,adhesive has its
adhesive strength reduced. 17 Nov 2003 6 In the enploynEnt1éﬁ[W®N%2003
construction, the adhesive strength is reduced prior to the deformation of
the pressure sensitive adhesive double coated sheet, so that the
deformati on can be easily acconplished. § In another aspect of the present
invention, there is provided a detachnent apparatus for detaching an
article (article) fixed through a pressure sensitive adhesive double

- coated sheet, intendeathd engatAstemnoar thel ecddxetdicd R SuRPath Rk ke
t hrough a pressure sensitive adhesive 10 doubl e coated sheet capabl e of

bei ng def or megh bynbertiisnBe dh Ol BN § %8kt d&r dehachwent: afd gglhéssure

.conprising: a pair. of sandw ching neans arranged so as to en

i nter posi ti onsd el ebeL WegRe s 2bd asa%hagcaseagrggéeéefQankﬁgtt@ﬁeprfssure

sensitive 15 adhesive doubl e coated sheet érabl y pair o

sandwi chi ng gans £OPPLLSESn Bef LhSi1LaRLEfiBREREELO! i Xing the support
pl at e si de by

5 In another aspect of the present invention, there is
provided a detachment apparatus for detaching an article
(article) fixed throﬁgh a pressure sensitive adhesive
double coafed sheet,rintended tb detach an article fixed

to a support plate through a pressure sensitive adhesive

10 double coated sheet capable of being deformed by heating
to thereby exert a detachment effect, comprising: |

| a pai; of sandWiching means arranged so as to enable
interposition therebetween, and
heating means for deforming the pressure sensitive

15 adhesive double coated sheet.

Preferably, the pair of sandwiching means comprises
a first table capable of fixing the support plate side by
suction and a second table capable of fixing the article
side by suction.

20 It is also preferred that the pair of sandwiching means
are held so as to‘enable providing therebetween such a
clearance that the deformation‘of the pressure sensitive
adhesive double coated sheet is not blocked by the

sandwiching means.



suction and a second table capable of fixing the article side by suction.
20 It is also preferred that the pair of sandw ching neans are held so as
to enabl e providing therebetween such a clearance that the defornation of
the pressure sensitive adhesive double coated sheet is not1bVo§%ﬁ@ Zﬂgahe
sandwi chi ng neans. 17 Nov 2003 The detachnent apparatus preferably further
conprises an ultraviolet irradiation device capable of irradiating the
pressure sensitive adhesive double coated sheet with wultraviolet rays so
that the pressure -sensitive adhesive 5 doubl e coated sheet has its
adhesive strength reduced. Mdreover, the detachnent apparatus preferably
further conprises neans for renoving residues of the pressure sensitive

adhesi ve doubl e cozhedietl3ReimenW 4Pphhet s O rd e 13PpN L HEL 2B e s
apparatus of the 10 present invention, the pressure sensitive adhesive

doubl e coat ednsheetatsotef of PRSI DY DERLANG; 8O dNbide deforngd « R pssure
sensitive adhesi ve doubl e coated sheet can be detached wth enhanced

reliability V\fcheoyiregéﬁﬁgiQ@nébéivé‘f%&ﬁéﬁvé%cﬁfﬂfep.%g%{ FH Gf THE
DRAWNG Fig. 1 is a sectional view of a [amnate unit for use
ultraviolet rays so that the pressure sensitive adhesive
5 double coated sheet has its adhesive strength reduced.
Moreover, the detachment apparatus preferably further
comprises méans for removing residues of the pressufe
sensitive adhesive double coated sheet.
With the use of the above detachment apparatus of the
10 present invention, the pressure sensitive adhesive double
coated sheet is deformed by heating so that the deformed
pressure sensitive adhesive double coated sheet can be
detached with enhanced reliability without damaging the

article.
15
BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a sectional view of a laminate unit for use
in one embodiment of the present invention;
Fig.2:hsanexplanatéryviewofkadetachmentapparatus
20 according to one embodiment of the present invention;
Fig. 3 is a schematic side view of a second table
employed in a detachment appafatus according to one
embodiment of the present invention;

Fig. 4 is a schematic side view of a loader unit and



in.one enbodi ment of the present invention; Fig. 2 is an explanatory view
of a detachnent apparatus 20 according to one enbodi nent of the present
invention; Fig. 3 is a schematic side view of a second table enployed in a

det achnment apparatus according to one enbodi nent of the pr i ion
Fig. 4 is a schematic side view of a |oader unit and 1 7 N1§3ﬁ958ég§ﬁﬁi

irradiation unit incorporated in a detachnent apparatus according to one
enbodi ment of the present invention; Fig. 5is a schematic side view of a
heat detaching unit incorporated in a détachnent apparatus according to.

5 one enbodi nent of the present invention; Fig. 6 is a schematic side.view
of a support plate unloader unit incorporated in a detachnment appar atus

accordi ng -t 0 @ne rerdenich thieiK uef_rttmc&ﬁéﬁ@%eawﬁatd%cfwnt Ldph i fhematic
side view of another part of a 10 support plate unloader uni't 1 ncorporated

in a detachmeftcop@PagatySoaeCohAbAINEALORE %H@O ZRRL Of; nkQﬁﬁBf?ﬁent

invention, Fig. 8 is a schematic side view of gﬁrp sorter unit

incorporated in a ﬁe&ac@nﬂlta amegﬁwc ﬁ%q}f@v té}} od[rh rg%l[occ}l{ t of

the present invention;, Fig. I's a sectio View 0

shown unit incorporated in a detachment apparatus according to

5 one embodiment of the present invention;

Fig. 6 is a schematic side view of a support plate
unloader unit incorporated in a detachment apparatus
according to one embodiment of the present invention:

Fig. 7 is a schematic side view of another oart of a

10 support plate unloader unit incorporated in a.detachment
apparatus according to one embodiment of the present
invention;

Fig. 8 is a schematic side view of a chip sorter unit
incorporated in a detachment apparatus according to one

15 embodiment of the present invention;
| Fig. 9 is a sectional view of the laminate unit shown
~in Fig. 1 which is in detached condition;

Fig. 10 is a schematic side view of a safekeeping tape
being stuck to chips; and

20 Fig. 11 is an explanatory view of a detachment
apparatus according to another embodiment of the present

invention.

EMBODIMENT QF_ THE INVENTION



in.Fig. 1 which is in detached condition; Fig. 10 is a schematic side view
of a saf ekeeping tape being stuck to chips; and 20 Fig. 11 is an

expl anatory view of a detachnment apparatus according to anot her enbodi nent
of the present invention. EMBODI MENT OF THE | NVENTI ON 1 7.ﬁ C%“igoggﬁgThe
met hod of detaching an article fixed through a pressure se J’ sive
doubl e coated sheet and the detachnent apparatus according to the present
invention wll be described belowwth reference to the drawings. 5 Fig.
1 shows laminate unit C for use in this é&rbodinment. The laminate unit C
conprises pressure sensitive adhesive double coated sheet 1, support plate
A stuck to one side thereof, and article B stuck to the opposite side 10

thereof. In this efhediaeAbd afcabeg%@llﬁgnbw%%&we wahel Ik r it S the
article B. However, the article B for he present i nvention |s not

limted ther eﬁ?es%ﬂgeag)éngﬁtl@%r g%%s&‘%re Eﬂ%%l'b@en%%ﬂe@gh%téﬂq%rﬁyqﬁ%é ates,

optical 15 el-enents such as quartz and gl ass plates for various ectronlc

conponent s angeEQEHﬂéh£e§pr§5%9E %%%OQ%l%%eQO the present invention

will be described below with reference to the drawings.
5 Fig. 1 shows laminate unit C for use in this
embodiment. |

The laminate unit C comprises pressure sensitive
adhesive doubie coated sheet 1, support plate A stuck to
one side thereof, and article B stuck to the opposite side

-10 thereof.

In this embodiment, a chipped semiconductof wafer is
used as the article B. However, thé article B for use in
the present invention is not limited thereto, and any of
ceramic- or resin-made insulating substrétes,,optical

15 elements such as quartz and glass plates for varibus
electronic components and composites thereof can be used
as the article B as long as these are in the form of a plate.

The pressure sensitive adhesive double coated sheet
1 for use in this embodiment comprises heat shrink base

20 material 3 and pressure sensitive adhesive layers 2a,2b
formed on both sides of the base material. Although any
of common pressure sensitive adhesives can be used in the
pressure sensitive adhesive layers 2a,2b, it is preferred

that at least one of the pressure sensitive adhesive layers



as.the article B as long as these are in the formof a plate. The pressure
sensitive adhesive double coated sheet 1 for use in this enbodi nent
conprises heat shrink base 20 material 3 and pressure sensitive adhesive

| ayers 2a,2b fornmed on both sides of the base material. f
common pressure sensitive adhesives can be used in the presgu?$ogm%gog've

adhesive layers 2a,2b, it is preferred that at |east one of the pressure
sensitive adhesive layers 17 N OV 2003 10 2a,2b is conposed of an
ultraviolet curable pressure sensitive Hihesive. In this enbodi ment, both
of the pressure sensitive adhesive |ayers 2a,2b are conposed of an

ul traviolet curable pressure sensitive adhesive. 5 Wth respect to the

detai|l of thisaprBssyrecnpbsihi ¥e¢ aadlesi-ueidaubl &,coal %d rd €f erence
is nmade to Japanese Patent Application No. 11(1999)-1098 The pressure

sensitive adhgsh¥e+doubLbgreqat,ed shg f th r ept _invention
is not limted to that of this enbod?%%%? 8@%&§%?é£§ang?tﬂ SE Ehe be a

pressur e sensplLyg,adhgshyeedoublane oot ok oELty YA, BL ESSHIS é&%ﬁf tive

adhesive contains a oam ng agent so oam ng occu < upo
e 9 L ULk PRt Ll et e e e
5 With respect to the detail of this pressure sensitive
adhesive double coated sheet, reference is made to Japanese

Patent Application No. 11(1999)-109806. The pressure
sensitive adhesive double coated sheet 1 for use in the
present invention is not limited to that of this embodiment.

10 For example, it may be a pressure sensitive adhesi\-re double
ceated sheet whose pressure sensitive adhesive contains a
heat foaming agent so that foaming occurs upon heating to
result in deformation of the pressure sensitive adhesive
lavyers.

15 The support plate A is composed of a hard plate. When
one of the pressure sensitive adhesive layers 2a,2b is
composed of an ultraviolet curable pressure sensitive
adhesive, a hard glaes plate or plastic plate produced from
a material permeable for ultraviolet rays can preferably

20 be used as the support plate A. It is preferred that the
pressure sensitive adhesive double coated sheet 1, the

.support plate A and the article B have substaﬁtially the

same shape.

The detachment apparatus of this embodiment will now



one of the pressure sensitive adhesive |layers 2a,2b is conposed of an
ul traviolet curable pressure sensitive adhesive, a hard glass plate or
plastic plate produced from a naterial perneable for ultraviolet rays can

preferably 20 be used as the support plate A It is prefer g @2@?&
pressure sensitive adhesive double coated sheet 1, the N and

the article B have substantially the sanme shape. The detachnent appar at us
of this enmbodinent will now 17 NOV20..3 11 be described. Referring to Fig.
2, the detachnent apparatus of this enbbdi nent can be divided into | oader
unit 8, irradiation wunit 9, heat detaching unit 10, support plate unl oader
unit 5 11 and chip sorter unit 12 and these units arranged in series on a
line. As showgeiBeELgipdq.base board 4 constituting a foundation of the
whol e apparatus is di sposéed so as to extend under all these units. Lengthy

slide rail 5 is  mpysled;gn {h%base HOAL Uedo Sapandababler ACOPSH LT NG

10 one of a pair sandw Cchi ng e present vention is slidably

fitted on theogiidentall o5 Jheacondstahl eoafo0ap be qI0¥Sd LA AN, ot opped

at any predeternln positiion un| , Irriadi-ation un
heat detaching,; p 10 SUPROKInE\A4S ¥B! CASIoHILh 1L 80FLSHLP 5O or
b 11 and chip sorterunit 12 and these units arranged in series
on a line. As shown in Fig. 3, base board 4 constituting
a foundation of the whole apparatus is disposed so as to
extend under all these units. Lengthy siide rail 5 is
mounted on the base b‘oard 4. Second table 6 constituting
10 one of a pair of sandwiching means of the present invention
is slidably fitted on the slide rail 5. The secoﬁd table
6 can be moved to and stopped at any predetermined position
of the loader unit 8, irradiation unit 9, heat detaching
unit 10, support plate unloader unit 11 and chip éorter ﬁnit
15 12 by means of a driving means and a position sensor (both
not shown). The second table 6 has its upper surface
provided with minute through holes, which are connected to
a valve and a vacuum pump .(both not shown), so that.the upper
surface becomes a sucking means capable of fixing a plate
20 article by suction. Heating means 7 is disposed under the
sucking means, so that the article fixed on the upper
surface of the second table 6 éan be heated. The heating

means 7 is not particularly limited and, for example, can

be any of conventional heating means such as a sheathed wire



15.12 by neans of a driving nmeans and a position sensor (both not shown).

The second table 6 has its upper surface provided with m nute through

hol es, which are connected to avalve and a vacuum punp (both not shomm) ,

so that the upper surface beconmes a sucking neans capabl e OL fixing

plate 20 article by suction. Heating nmeans 7 is di sposed und ﬁH&V QQQ@lng
nmeans, so that the article fixed on the upper surface of the second ta

6 can be heated. The heating neans 7 is not particularly linmted and, for

exanpl e, can be any of conventional heald ng neans such as a sheathed wire

1 7 NOV. 2003 12 heater and a rubber heater. Fig. 4 shows the |oader unit 8

and the irradiation unit 9. The loader unit 8 includes a cassette storing

a laninate umésténoanahawehbaee &akkwing arm 13 capable of. carrying 5 the
| am nate unit C fromthe cassette storing the lamnate wunit by applying a

negative pressure, prigr ©xpBRLHY 1o8Hek @+ BaddeHd { AFhat heDoHNid1 9, an
ultraviolet lanp 20 such as a high-pressure nercury lanp is arranged at an

upper part 19, t hereobabR Suehe 8 1BONEGS é%aéa.ﬁéé{@é”s% il tr%'\e}eels

irradiated toward the slide rail 5 on |ch t he secon

The heat det aghipgq MOt LsHOwh $ SROWL R, Fl§-artn 13 capable of carrying

5 the laminate unit C from the cassette storing the laminate
unit by applying a negative pressure, for example by
suction.

In the irradiation unit 9, an ultravieclet lamp 20 such
as a high-pressure merctlry lamp is arranged ét an upper part
10 thereof in such a manner that ultraviolet rays can be
irradiated'towafdfthe slide rail 5 on which the second table
6 travels.
The heat detaching unit 10 is shown in Fig. 5.
In the heat detaching unit 10, inverted-1L shaped
15  mounting pillar 15a is fitted onto the base board 4. First
table 16 constituting‘the other of the pair of sandwiching
meané of the present invention is secured through slider
21 to a vertical part of the mounting pillar 15a in such
a manner that the fi.rst‘table 16 is slidable in the vertical _
20 direction. A horizontél part of the mounting pillar 15a
is fitted with downward rod 17. The distal end of the rod
17 is provided with gripping means capable of gripping the
first table 16. When the rod 17 is extended or contracted

with the gripping means held in the gripping state, the



In.the heat detaching unit 10, inverted-L shaped 15 nmounting pillar 15a is
fitted onto the base board 4. First table 16 constituting the other of the
pair of sandwi ching neans of the present invention is secured through
slider 21 to a vertical part of the nmounting pillar 15a in such a manner

that the first table 16 is slidable in the vertical 20 direc

hori zontal part of the nounting pillar 15a is fitted mﬁthqumﬁxggﬁgqg% 17.
The distal end of the rod 17 is provided with gripping neans capabl e of
gripping the .first table 16. Wen the rt3l 17 is extended or contracted

with the gripping neans held in the gripping state, the 1 7 NOV 2003 13
first table 16 is noved in-the vertical direction. Wien the gripping is

cancel ed. thegficst Labbeid6;Ls, 0oLy |nfiyence by.the soverent gf the rod

17. Spring 22°1s provi ween e firs 6 an

t 5 of th i ng. Rl L . he first tahl X i ti oned
Gownvar ds, nenephgR3Rt; 48, aRBas B4 s rSn t5hike: d ¥ 4 st r engt h
lies. Th ing 22 i diusted that, in the elongated state, th
tonsi e strenbtht URBGPR, BaPhACBEYERE §r 401 1707 otnd 1 r SPTLAB 8216 AS a
10 result, when th it hesiye doubl ted sheet 1 i
dof or mod, |t hSOPRVIEY KACHTR FRPCHLTAIGTLS ABGe RO ROCUSRICRRGArE

def or mat i %n gpetﬁgrringgmz::%ngagigﬁag:e |521(.:edWhen the first table 16 is
positioned downwards, the spring 22 is elongated so that
an upward tensile strength applies. The spring 22 is so
adjusted that, in the elongated state, the tensile strength
nearly balances the gravity of the first table 16. As a
10 result, when the pressure sensitive adhesive double coated
sheet 1 is deformed, the gravity of the first table 16 does
not prevent the deformation. The spring 22 may be replaced
by a dead weight which balances the first table 16. Namely,
t’he dead weight is connected through a pulley to the first

15 table 16 so that balancing is attained.

A lower surface of the first table 16 is provided with
the same sucking means as in the above second table 6, and
heating means 7 is disposed upsideh the sucking means.

In this embodiment, the pair of sandwiching means

20 consist of the two tables arranged so as to permit
interposition therebetween. However, if the article and
suppbrt plate have spherical or.other irregulaxr shape, not
platelike, the configuration of the pair of sandwiching

means can conform to the irregular shape thereof. Further,



by .a dead wei ght which bal ances the first table 16. Nanely, the dead

wei ght is connected through a pulley to the first 15 table 16 so that

bal ancing is attained. A lower surface of the first table 16 is provided
with the same sucking nmeans as in the above second table 64nzn@[“?ﬁgj"g
means 7 i s disposed upside the sucking nmeans. In this enbodinment, (ggir
of sandwi ching neans 20 consist of the two tables arranged so as to permt
i nterposition therebetween. However, if the article and support plate have
spherical or other irregular shape, not 14l ateli ke, the configuration of
the pair of sandw ching means can conformto the irregular shape thereof.
Further, 1 7 NOV 2003 14 in this enbodi nent, both the first table and the

second ' tabl egr epeoyinded el ¢ Becheating IRang 7 Haweven,. ddstead. the

heating means 7 can be prov inonly oné "of them~ or can be réﬁ} ced by
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' o tables in such a ménner that hot air is blown over the
pressure sensitive adhesive double coated sheet 1.

Still further, in this embodiment, the heat detaching
unit 10 is so constructed that the first table 16, the
laminate unit C and the second table 6 are held in the state

10 of being piled one upon another in the vertical directién.
However, instead, the heat detaching unit 10 can be so
constructed that the first téble 16, the laminate unit C
and the second table 6 are held in the state of standing
erect in a horizontal line as shown in Fig. 11. In this

15 construction, the gravities of the members do not influence
each other, so that the spring 22 employed as deformation
tolerating means in the above embodiment can be avoided.
Furtﬁer, the disposal of residues of the pressure sensitive
adhesive double coated sheet 1 can be simplified by the

20  employment of this construction.

The support plate unloader unit 11 is shown in Fig.

The support plate unloader unit 11 includes support

plate cassette 24 which stores detached and discharged
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constructed that the first table 16, the lamnate unit C and the second
table 6 are held in the state of standing erect in a horizontal |ine as
shown in Fig. 11. In this 15 construction, the gravities of the nmenbers do

not influence each other, so that the spring 22 enpl oyed ion
tolerating nmeans in the above enbodi nent can be avoi ded. ﬁﬁﬁﬂﬁbxfgﬂﬁtf
di sposal of residues of the pressure sensitive adhesive double coated
sheet 1 can be sinplified by the 20 enploynent of this construction. The
support plate unloader unit 11 is shown ifh Fig. 6. The support plate

unl oader unit 11 includes support plate cassette 24 which stores detached
and di scharged 1 7 NOV 2003 15 support plate A and carrying arm 23 which

hol d t i.an carries ist, fromthe.second tahle 6
Lo the soppor PuBPBrE BLaterHOShAn AT AR LEh Vb WhaPk ROIREShPreRE 13, h
h in Fj . 1,0Ni 25 is disposed 5 _beside the second table 6. The
g;pzs?}t,\g ;?deb?ﬁgge%;lg Isﬁéllsép%saendp\ﬁat%ﬁlseﬁctlfco r?rgntli%,s%%%n%ﬂ‘ﬁba]t?o)g 28 is
d d e suction fan . 26. lonized wind_is blown fromthe ionizer
ggr?gagrd ?EegéeégﬁdngﬁpthPﬁ?ﬁﬁsFaﬁéﬁﬁief3ﬁﬂ r ﬁnEﬁﬁgsVBE?HEeBlGFethe

iti i I 10 coated sheet 1 is constructed.
pressure Sensll.utﬁggdgghuenslje/ﬁlqogsb s%own En Fig. %, ionizer 25 is disposed

9 beside the second table 6. The opposite side thereof is
disposed with suction fan 26, and dust box 28 is arranged
under the suction fan 26. Ionized wind is blown from the
ionizer 25 toward the second table 6. Thus, means for
removingresiduesofthepmeséuresensitiveadhesivedouble

10 coated sheet 1 is constructed.

The chip sorter unit 12 is shown in Fig. 8.

The chip sorter unit 12 includes a chip tray table (not
shown) on which chip tray 33 is placed, pickup arm 30 which
reciprocates between the chip tray table and the second

15 table 6, suction collet 31 disposed at the distal end of
the pickup arm 30, and position camera 35 for recognizing
the position of each chip on an individual basis.

The method of detaching an article with the use of the
detachment'apparatus of this embodiment and the function

20  thereof will be described.

In this embodiment, the laminate unit C is formed
through several prior steps. Specifically, the prior
steps of this embodiment includes the step of sticking a

semiconductor wafer and a glass plate (support plate A)



The chip sorter unit 12 is shown in Fig. 8 The chip sorter unit 12
includes a chip tray table (not shown) on which chip tray 33 is placed,

pi ckup arm 30 which reciprocates between the chip tray table and the
second 15 table 6, suction collet 31 disposed at the distarjéhguyv 2@@9

pi ckup arm 30, and position canera 35 for recognizing the position each
chip on an individual basis. The nmethod of detaching an article with the
use of the detachnent apparatus of this enbodi nent and the function 20
thereof will be described. In this enbodiéent, the lam nate unit Cis
formed through several prior steps. Specifically, the prior steps of this
enbodi nent includes the step of sticking a seniconductor wafer and a gl ass

pl at e (suppor{ogégﬁgééﬁ-%h7thgwh§gg§flg b?%%gg%%\géﬂgﬁyyaéxgaﬁgé. ressure

sensi tive adhesrve e coate eet, € ‘back grinding s gp_ﬁﬁ%rein t he
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' o individual chips. Therefore, in this embodiment, the
article B is a semiconductor wafer having been divided into
individual chips.
The laminate unit C is stored in the laminate unit
storage cassette at the stage prior to this embodiment and
10 placed in a given position of the detachment ;apparatus of
this embodiment to thereby start the detaching cperation.
Initially, the second table 6 is moved to an initial
position of the loader unit 8. | The carrying arm 13 attracts
by suction the glass plate A side of the laminate unit C
15 Stored in the laminate unit storage cassette, and carries
the laminate unit C so0 as to position above the second table
6. As shown in Fig. 4,- the carrying arm 13 mounts the
laminate unit C on the second.table 6 so that the chip B
side of the laminate unit C faces the second table 6, and
20  cancels the suction anld retreats. Upon mounting of the
laminate unit C on the second table 6, the sucking means
of the second table 6 works so fhat the laminate unit C is

fixed on the second table 0.

Subsequently, the second table 6 is slid on the slide



10.placed in a given position of the detachment apparatus of this

enbodi nent to thereby start the detaching operation. Initially, the second
table 6 is noved to an initial position of the |oader unit B. The carrying
arm 13 attracts by suction the glass plate A side of the | nm%b C

15 stored in the lam nate unit storage cassette, and carriest it . Bte

unit C so as to position above the second table 6. As shown in Fig. 4, the
carrying arm 13 nounts the lamnate unit C on the second table 6 so that
the chip B side of the amnate unit C ffaces the second table 6, and 20
cancel s the suction and retreats. Upon nounting of the l|amnate unit C on
the second table 6, the sucking neans of the second table 6 works so that

t he | am nat ' i i . d table 6. bsec ly, th
second tanl ¢ 515 T Al THRRSARUIA0S £4Y aNORT N e

[ diati ' ip Fig._ 4. . Th d bl e. 6,1 d
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period of ti v f e(? I est[ | t,. the .pressure, egsi ti ve adhesive double ~5
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coat ed sheet R
A so that the adhesive strength of the gressure, sensitive adhesive | ayers
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sheet | 5 coated sheet 1 is irradiated with ultraviolet rays through
the glass plate A so that the adhesive strength of the
pressure sensitive adhesive layers provided at both sides
of the pressure sensitive adhesive double coated sheet 1
is sharply reduced.
lQ - Thereafter, the second table 6 is moved to the heat
detaching unit 10, and stopped and locked at a given
position opposite tb the first table 16 as shown in Fig.
5. Upon locking of the second table 6, the rod 17 is
extended downward with the gripping means held in the state
15  of gripping the first table 16. Thus, the first table 16
is pushed downward with the result that the first table 16
is contacted with the upper surface of the glass plate A
of the laminate unit‘c.
Upon contacting of the first table 16 with the laminate
20 unit C, the laminate unit C is fixed by suction by the sucking
means provided at the lower surface of the first table 16.
Then,“the gripping means coupling the first table 16 with
the rod 17 is canceled so that the first table 16 is freed

from the vertical movement of the rod 17. 1In this state,



is.sharply reduced. 10 Thereafter, the second table 6 is noved to the heat
detaching unit 10, and stopped and | ocked at a given position opposite to
the first table 16 as shown in Fig. 5. Upon | ocking of the second table 6,
the rod 17 is extended downward with the grippi ng neans he dZin &ﬁagﬁfate
15 of gripping the first table 16. Thus, the first table 16 JVQ 3
downward with the result that the first table 16 is contacted with the
upper surface of the glass plate A of the lamnate unit C. Upon contacting
of the f irst table 16 with the lam natel8 20 unit C, the lanm nate unit C
-is fixed by suction by the sucking neans provided at the | ower surface of
the first table 16. Then, the gripping neans coupling the first table 16

wih the roddd ds,saneelthenf et (e st dghle 0o seaed . fom i he

vertical novenent of the rod 17.” In this state

downward gravhdy,9 eé %ongrg%} Cftoa%ﬁs%@ezggﬁ ”%%'tﬂe%’ o104l A g ypwar d

tensile force of t spring here 5 Substan ally

o T0ad on they| ag aate (HBLL G SoSuhseauent v fhegl amnate unit G is

heat ed by the ~heating neans provi
second table, 6,1 As a result, the heat shrink base 3 of the pressure

5 Subsequently, the laminate unit C is heated by the
heating means 7 provided in the first table 16 and the second
table 6. As a result, the heat shrink base 3 of the pressure
sensitive adhesive double coated sheet 1 is shrunk, thereby
starting'detachﬁent of the laminate unit C as shown in Fig.

10 9. When the shrinkage of the pressure sensitive adhesive
double coated sheetilis started, the force for‘deformation'
produced by the shrinkage is'applied in such a direction
that the distance between the glass plate A and the chip
B is further increased. Since the gravity of the first

15 table 16 balances the tensile strength of the spring 22,
the force for deformation lifts the first table 16.
Simultaheously, without beiﬁg prevented by the gravity of
the first table 16, the force for deformation advances the
deformation of the pfessure sensitive adhesive double

20 coated sheet 1. Thus, the distance betweén the glass plate
A and the chip B is increased, thereby finally forming gap
G. As a result, the area of coﬁtact of the chip B with the
pressure sensitive adhesive double coated sheet 1 is

reduced, so that the chip B is apart from the pressure



sensitive adhesi ve double coated sheet 1 is shrunk, thereby starting
detachnent of the lamnate unit C as shown in Fig. 10 9. Wen the shrinkage
of the pressure sensitive adhesive double coated sheet 1 is started, the
force for deformation' produced by the shrinkage is appli%d in_such a
direction that the distance between the glass plate A and tﬂdﬁ Qﬂﬂgls
further increased. Since the gravity of the first 15 table 16 bal ances t he
tensile strength of the spring 22, the force for deformation lifts the
first table 16. Sinultaneously, wthoutl®eing prevented by the gravity of
the first table 16, the force for deformati on advances the deformation of
the pressure sensitive adhesive double 20 coated sheet 1. Thus, the

di stance bet“@@ﬂs&@@v@'%8%e@h%%edoﬁbﬁgdcgg%e%h' e%t'% Increased t her eby
finally form ng gap a resul the area of contact of the chip Bwth

h b sh d h
the chip B s ZSQ?%? %@gﬁfﬁ%YCE%%ﬁ‘%eLC‘% <SR 5B 19 CbREFEF M ve :t
doubl do t f sh dt
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once nore- b L neans provi ded rod 17.  Thereafter, the
sucki ng neang % é@ %|r§¥m3§8fg KéjTBQE&ﬁgﬁfﬁhmeéﬁa PREVIAPStIR AR 16 i s

-retreated5§0 884 17. Thereafter, the sucking means of the first table
16 is canceled, and the first table iG is retreated to an
upward stapd&by position.

The judging of the completion of detachment can be
accomplished either by detecting whether or not the gap G

lIO ‘has reached a given level with the use of a sensor of on
the basis of the time for detachment completion that has )
béen preset with the use of a timer.

After the completion of this step, clearance occurs
at the interface of the pressure sgnsitive adhesive double

15 coated sheet 1 and the glass plate A and at the interface
of the pressure sensitive adhééive double coated sheét 1
and the chip B as shown in Fig. 9.

Thereafter, the laminate unit C is conveyed to the
support plate unloader unit 11. 1In the support plate

20  unloader unit 11, as shown in Fig. 6, the glass plate A is
first attracted by the sucking means provided in the
carrying arm 23, The attracted.glass plate A is stored one
by one in the support plate cassette 24 disposed outsiae

the region of movement of the second table 6.



upward stand-by position. The judging of the conpletion of detachnent can
be acconplished either by detecting whether or not the gap G 10 has
reached a given level with the use of a-sensor or on the basis of the tine

for detachnent conpletion that has been preset with the u f tef .
After the conpletion of this step, clearance occurs at thge?ﬂﬁgﬁféggﬁ£f

the pressure sensitive adhesive double 15 coated sheet 1 and the gl ass
plate A and at the interface of the pressure sensitive adhesive double
coated sheet 1 and the chip B as shown 20 Fig. 9. Thereafter, the |am nate
unit Cis conveyed to the support plate unloader unit 11. In the support
plate 20 unloader unit 11, as shown in Fig. 6, the glass plate Ais first

attracted by the S!ﬂﬁkﬂl’{@s%%?%tpﬁdp%%%%%lo%dter}eum(.:?rlrlylQQ 3 %2? FLE

attracted glass plate Ais ore by oné 1n the’'support ateg%assette
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b residues of the pressure sensitive adhesive double coated
sheet 1 can be collected in the dust box 28. Alternatively,
the removal of residues of the pressure sensitive adhesive
double coa.ted sheet 1 may be accomplished by compressing
a pressure sensitive adhesive tape to the residues and
10 winding the pressure sensitive adhesive tape to which the
residues are stuck.
The second table 6 is forwarded to the chip sorter unit
12 as shown in Fig. 8. 1In the chi? sorter unit 12,A the
suction of the se-cond table 6 is canceled. The chipB having
15 been freed from the second table 6 is attracted by suction
by means of the suction collet 31 of the pickup arm 30 while
the position thereof is ascertained by the position camera
35. Then, the attracted chip B is conveyed to a given
position of the chip t'ray 33 placed on the chip tray table.
20 In this way, a plurality of chips can be controlled
integrally.
Although, in this embodiment,-the post-processing

comprises storing the chip in the chip tray 33 and effecting

integral control thereof, the chip may be directly



sheet | can be collected in the dust box 28. Alternatively, the renoval of
resi dues of the pressure sensitive adhesive double coated sheet 1 may be
acconpl i shed by conpressing a pressure sensitive adhesive tape to the

resi dues and 10 wi nding the pressure sensitive adhesive tap ﬁo whi ch t he
resi dues are stuck. The second table 6 is forwarded to the éEVtZQOEnut
12 as shown in Fig. B. In the chip sorter unit 12, the suction of the
second table 6 is canceled. The chip B having 15 been freed fromthe
second table 6 is attracted by suction W1 means of the suction collet 31 of
the pickup arm 30 while the position thereof is ascertained by the
position canera 35. Then, the attracted chip B is conveyed to a given

posi tion of t??aﬁ@f@rfééy%ﬁéo P ?P%E%.lﬁ’i Tork 1[;5 ?‘é’o&rﬁﬁlnﬁ szuochln a[st,'Ps{SS vay.

a plurality of chips can be contro

oo ent . BOpL 48 OoERALTR SOUPELTS8,BLOLLTE.ANS g8l 1 (he

tray 33 and ectlng egra may be directly
17 N 0 V 2003; 21 1 { rred onto a substrate for chip nounting such as a

| ead frane, |nne efy 1oI'r owed by bonding and imuobilization. Moreover,
in the chip sorter uni 12, |n | ace 0

Mo éve he chl;f) sorter unit 12, in place of
b storing the chip in the chip tray 33, it is feasible, as
shown in Fig. 10, chip is mounted on ring frame 41, while
-keeping the wafer configuration, with the use of
safekeeping tape 40 after residues of the pressure
sensitive adhe-sive double coated sheet 1 are removed
10  therefrom and effect safekeeping of the chié in the state
of being mounted on the ring frame 41. It is also feasible
- that chip is fixed only with the use of the safekeeping tape
40 without the use of the ring frame 41.
Furthermore, the safekeeping tape may be stuck to a
15 | chip surface after the dicing step as a prior step. Inthis
use of the safekeeping tape, it is not needed to carry out
individual chip processing immediately after the operation
of detaching the chip from the support plate A, and the
post-processing can be carried out in another occasion or
200 another location.
As apparent from the above, the detachment apparatus
of this embodiment enables detac-hing the chip fixed through
the pressure sensitive adhesive double coated sheet without

damaging on an automatic line.



5 storing the chip in the chip tray 33, it is feasible, as shown in Fig.
10, chip is nounted on ring frame 41, while Kkeeping the wafer
configuration, with the use of safekeeping tape 40 after residues of the
pressure sensitive adhesive double coated sheet 1 are reno ez ﬁzﬁi
therefrom and effect safekeeping, of the chip in the state! 6f 'rﬂﬂ03
nmounted on the ring frame 41. It is also feasible that chip is fixed only
with the use of the safekeeping tape 40 without the use of the ring frame
41. Furthernore, the safekeeping tape n&2 be stuck to a 15 chip surface
after the dicing step as a prior step. In this use of the safekeeping
tape, it is not needed to carry out individual chip processing inmmediately

after the operaliOme OfoHebaeh) "o LBLs GOLPCALOLLDELIHAPRELnBLALE A and

the post- proceSS|ng can be cafried out 1 n another "occdsion or not her
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appar at us aCﬁ&fé%éﬁkt on tlonodlnent of the present i nvention, which in no
way limts the scope of ' the

5 In the above embodiment, the chipped semiconductor
wafer is used as an example of article. However, the
article employed in the present invention is not limited

- thereto, and may be a nondivided semiconductor wafexr. The
detaching method and detachment apparatus according to the

10 presentinventionarenaturallyapplicabletgcmhervarious
articlesfixedthrougheapressuresensitiveadhesivedoublé

coated sheet.

EFFECT OF THE INVENTION

16 'As apparent from the foregoing, in the method of
detaching an érticle fixed through a pressure sensitive
adhesive double coated sheet according to the present
invention, any of various articlés can be temporarily held
on a support plate and the articles can be fixed and

20 protected and further required processing and protection
éankxacarriedoutlnzthepressuresensitiveadhesivedouble
coétedéheetandthereafterthebressuresensitiveadhesive
double coated sheet so used can be easily detached from the

articles by simple operation. Even if the article which



present invention. 5 In the above enbodi nent, the chi pped sem conduct or

wafer is used as an exanple of article. However, the article enployed in
the present invention is not limted thereto, and may be a nondi vi ded

sem conductor wafer. The detaching nethod and det achnent aqurﬁﬂyg 2@93
according to the 10 present invention are naturally applicabl ot
varirous articles fixed through a pressure sensitive adhesive double

coat ed sheet. EFFECT OF THE | NVENTI ON 15 As apparent fromthe foregoing, in
the nmethod of detaching an article fixet through a pressure sensitive
adhesi ve doubl e coated sheet according to the present invention, any of
various articles can be tenporarily held on a support plate and the

articles can bg 4 isead 2 o algeleda9Rdof YEENSLCk el 1RE RI0Gessing and

protection can be carried out by the pressure sensitlve adhesive double

coat ed Sheet-§@ﬂi&8§8€é€&§rw&?@rp88§é$r€osﬁﬁgétEMeeﬁﬂggﬁ%¥9SF%%ﬁgle coat ed

sheet so used can be easily detache romt artic .
oner oL or, Evemickicticcanlbel g4 ghadNNERTH 2 LieSpraghgguilctor vafer
extrenely smallys ] GKNGRS S BEEPS Y A4t ached Lrem the N§PreKen
5 by the use of the method of the present invention.
The ébove detachment apparatus of the present
invention enables cérrying out the method of the present
invention, irreSpectivetmfhavingaacompact‘structure, and
further enables avoiding, fdr example, a cleaning step.

10 Therefore, the detachment apparatus of the present

invention is suitable for installation in an automatic

line.



sensitive adhesi ve doubl e coated sheet w thout being broken 5 by the use of
the nmethod of the present-invention. The above detachnent apparatus of the
present invention enables carrying out the nethod of the present

invention, irrespective of having a conpact structure, and further enables
avoi ding, for exanple, a cleaning step. 10 Therefore, the de?aﬁl@ﬁérg[]gg
apparatus of the present invention is suitable for installation In an
automatic” line. 1 7 NOV 2003 What is clainmed is 24 1. A nethod of
detaching an article fixed to a pressurf sensitive adhesive double coated
sheet fr.am sai,d sheet, conprising the s‘%ps of holding a |lam nate unit,

bet ween aﬁéﬁqlamefﬁndw ching neans, the sandwi ching means so arranged as
to enable interposition of the lamnate unit, said l|amnate unit being
obtained by fixing an article to a support plate through a pressure
sensitive adhesi ve doubl e coated sheet capable of being defornmed by

heating to th@r&hyetﬁé@bfd_@ta@ﬁ%%fa‘h%ﬂ&l_eﬁﬁe@%}a’pre?é"u@'e tdRithaMdtekReuni t and
a

itt
the sandw chi ng neans bei ng e to increasingly space(ljt apart to cause the
pr essurdouliegeiated\sbeedhenisatd sheeh|mpiingithestets afo def or m whi ch cause t he

rel ease of th ressure sensitive adhesjve doub) e.coated sheet fromthe
article, andGlgMg s W'Hételté[mfﬁ?é’f”ée‘ifh?tpaﬁﬁﬁ% WicGingemeans $he hat t he

Feduce anaandithy fifeard o0 apiahBed sk ettt ofnd RrdiREulp St 0 0
sheet dathindte uaittbeshg obtaired by fikiegulrt article to a support plate through a

pressure sensitive adhesive double coated sheet capable of being deformed by

heéting to thereby exert a detachment effect’,. and the laminate unit and the

sandwiching means being able to‘ increasingly spaced apart to cause the pressure

sensitive-aghesive double coated sheet to deform which cause the release of the

pressure sensitive adhesive double coated sheet from the article, and

heating the laminate unit by heating means so that the pressure sensitive
adhesive double coated sheet is deformed to thereby reduce an area of contact
between the pressure sensitive double coated sheet and the article with the result

that the article is detached from the pressure sensitive adhesive double coated sheet.

2. The method as claimed in claim 1, wherein said pair of sandwiching

means comprises a first table and a second table.

3. The method as claimed in claim 1, wherein said pair of sandwiching
means are held so as to enable providing therebetween such a clearance that the

deformation of the pressure sensitive adhesive double coated sheet is not



that the article is detached fromthe pressure sensitive adhesive double
coated sheet. 2. The nethod as clained in claim1, wherein said pair of
sandwi ching neans conprises a first table and a second table. 3. The
method as clainmed in claiml1, wherein said pair of sandw ching neans are
hel d so as to enabl e providing therebetween such a clearance that the

def ormati on of the pressure sensitive adhesive double coatqd?sgéﬁv 20030t
17. NOV2003 25 prevented by the sandw ching neans. 4. The nethod as cl ai ned
inclaiml, wherein said pressure sensitive adhesive of at |east one side
of the pressure sensitive adhesive double coated sheet is conposed of an
ul traviol et curable pressure sensitive adhesive, and the support plate is
permeable for yltraviolet rays; and wherein, prior to holding the |amnate
uni t beE’Wé’@Wefjlié’ é&ﬁéﬂﬁ"dlﬁmﬁ}g fMeans, the pressure sensitive adhesive double
coated sheet is irradiated with ultraviolet rays, having been passed

t hrough the support plate, so that the ultraviolet curable pressure

sensi tive adne e ndid b TIAMRATH LhajmST RSkl SREBF&GureSonfydet achment

apparatus for detaching an article fll xed to a presSsure, sensitive adhesive
doubl e ¥Hesive of e laast ome sidded theopastae sensitivay adhoistre dotdrde chated sHBEIOOT t -

pl ate t.hrough a,pressure.sensitjve adhesive double coated sheet capable of
bei ng. gF@F&’é’&%@* ﬁ‘éé‘hﬁ*@c’ll%c‘ﬂrﬁb {Fsuie sensifiveeadiisivienandthegipporiconpri sing

a pair glhteSandhsdB! PIAL Lt ‘B LNt erposi.tion

t her ebe‘?vyeen,B and hgg?mggﬁ'é’géﬁéaf%ggqﬁmeﬁﬁ%“ng”ﬁ Egob (Slglgl%&'@qgr@ﬁ@t?i ve

adhesi witibetieendbasatiwiching means, the pressure sensitive adhesive double coated
sheet is irradiated with ultraviolet rays having been passed through the support

plate, so that the ultraviolet curable pressure sensitive adhesive has its adhesive
strength reduced.

5. A detachment apparatus for detaching an article fixed  to a
pressure sensitive adhesive double coated sheet, intended to detach an article fixed
to a support plate through a pressure sensitive adhesive double coated sheet
capable of being deformed by heating to thereby exert a detachment effect,
comprising

a pair of sandwiching means arranged so as to enable interposition
therebetween, and

heating means for deforming the pressure sensitive adhesive double coated
sheet, wherein the laminate unit and the sandwiching means being able to
increasingly spaced apart to cause the pressure sensitive adhesive double coated
sheet to deform which cause the release of the pressure sensitive adhesive double

coated sheet from the article.

6. The detachment apparatus as claimed in claim 5, whetein said pair of

sandwiching means comprises a first



sheet, wherein the lam nate unit and the sandw ching nmeans being able to

i ncreasingly spaced apart to cause the pressure sensitive adhesive double
coated sheet to deform which cause the rel ease of the pressure sensitive
adhesi ve double coated sheet fromthe article. 6. The detachnent apparatus
as claimed in claimb5, wherein said pair of sandmnchlng1n?a N{¢ o@@@ ses a
first 1 7 N OV 2003 26 table capable of fixing the support plate side by
suction and a second table capabl e of fhglng the article side by suctlon
7. The detachnent apparatus as clained if?claim5, 5 wherein said pair of
sandwi ching neans are held so as to enable providing therebetween such a
clearance that the deformation of the pressure sensitive adhesive double

coated sheet tsbhetcapabiate Mikide t$andwppbirtgpleasssi8e Jhesdedaghnment
apparatus as clainmed in claimb5, 10 further conprising an ultraviol et

irradiation deméice seapadl eapicicapatbbéing £ieidy egsdirersedsd td e asihesive
doubl e coated sheet with' ultraviolet rays so that the pressure sensitive

adhesi ve doubtecepahed sheet has its adhesive strength reduced. 15 9. The
detachnment apparatus as claimed in claim5, further conprising neans for

renoving residues of thee RRsHRECAPHLIKS RINESLYS I oUbl 8 SPaLRT Sheet.

9 ' wherein said pair of sandwiching means are held so as to
enable providing therebetween such a clearance that the
deformation of the pressure sensitive adhesive double
coated sheet is not prevented by the sandwiching means.

8. The detachment apparatus as claimed in claim 5,

10 further comprising an ultraviolet irradiation device
capable of irradiating the preésure sensitive adhesive
double coated sheet withultraviolet rays so that the
pressure sensitive adhesive double coated sheet has its
adhesive strength reduced.

15 9. The detachment apparatus as claimed in claim 5,
further comprising means for removing residues of the

pressure sensitive adhesive double coated sheet.



27-1 7 NOV 2003 ABSTRACT METHOD OF DETACHI NG ARTI CLE FI XED THROUGH
PRESSURE SENSI TI VE ADHESI VE DOUBLE COATED SHEET AND DETACHVENT APPARATUS
Lam nate unit C obtained by fixing article B to support plate A through

pressure sensitive adhesive double coated sheet. 1 capable o? ﬁ@en?
def ornmed by heating to thereby 5 exert 2d detachnent effect' is V qﬂaaween

a pair of sandw ching neans, the sandw %hi ng neans so arranged as to
enabl e interposition of the | am nat e 2GTEAEL, The laminate unit Cis

heated by heationg oreassaAtiand Aariche PERESUTAROBERS bhkMe RANSRLYErOMD! €
coated sheet 1 is dehoumdvieo oYL ReCORY EHEGHERTARNAS BﬁTREHﬁEﬁE?‘%? O?Ht he
“pressure sensitive adhesive doubl eaxppakragusheet 1 with the article B with
the result that the article B comes up fromthe pressure sensitive
adhesi ve doubl e coated sheet 1. Thereafter, the article Bis detached from
'the pressure sensiélyBagehosiv€ ditatindd bychiat ey alteglc1l B tausuppbhere can
be provided a method of -detaching an article fixed through a pressure
sensitive adRéstee? ddutdugl gatcadsinfeenalid ircdetinekivat 48ARAEALYSLted
therefor, which realize effective detachient of. articles and ensure.
suitability t shpebtctssapgbiy aif wﬁ@@aueqfolrm@@- -by( 'He%@ng to thereby
5 exert a detachfnent effect is held between a pair of

sandwichiﬁg means, the sandwiching meahs so arranged as to

enable interposition of the léminate unit C.. The laminate

unit € is'heatgd by heafing means 7 so that the pressure

se_nsitive adhesive double coated s'heet 1 is deformed to

1.0 thereby reduce an area of contact of the pressure sensitive
adhesive double coated sheet 1 with the article B with the
- result that the article B comes up from the pressure
sensitive adhesive double coated sheet 1. Thereafter, the
article B is detached from the pressure sensitive adhesive
;5 double coated sheet 1. Thus, there can be provided a method
of detaching an article fixed through a pressure sensitive
adhesive q’louble coated sheet and a detachment apparatus

therefor, which realize effective detachment of articles

and ensure suitability to processing by an automatic line.

 (FIG.5)



