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 AREOCiOrrfxnbnonkbecsepReosdrpt or waf er
to atable and the like while protecting the surface of the

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



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 extrenely difficult to grind the sem conductor m$&§r é

t hi ckness as small as about 50 mwith the use 5 of such a sof17b Yu §U§
sensitive adhesive sheet. Wen the conventional pressure sensitive adhesive
sheet is stuck to the wafer, it has been experienced that the tension
applied at the time of sticking is accunulated as a residual stress. As a
result, in the event that the dianmeter of the wafer 10 is |arge or grinding
to an extrenely small thickness is intended, the residual stress of the
pressure sensitive adhesive sheet is greater than the strength of the

waf er. Ther epoeduceadfbyceckbvingaacebingodde nipss el .wisth €5 it sdoought
about to cause the wafer to suffer froma warpage. 15 Mreover, it has been
experienced tdabsithvehedhseiok.the soft base material, the wafer is
broken during the transportation because the wafer is brittle after the
grinding. Also, itItsipraaiiaed ¢ aiffifdhe $8nysoRduAOs Bl @nardd0 a
support plate such as a glass plate, a quartz plate or an acrylic plate
with the use wiférwex d it et dhemaANessUEBoSeNshE ju &, fdhasiy g sheet

conprising a soft base
‘ 5 of such a soft pressure sensitive adhesive sheet. 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.



and to thereafter effect grinding thereof. In this nmethod, it is difficult
to apply the wax at a uniformthickness. 17 NOvV 2003 3 Moreover, after the
conpl etion of the grinding, the wax nust be washed away wth, &ﬁj e | e,
an organi c solvent, the washing being time-consum ng worKk, ﬁh?t V iﬁﬁg
thereafter in the event of dicing into small squares, it is required to
stick a dicing tape to 'the wafer having been freed of the wax, this
sticking causing an additional workload. Therefore, the use of the wax is
not suitable to the processing of elegctronic conmponents by an automatic
line. Moreover, in the sticking of the sem conductor wafer to a support -

pl at e shbdreaseraafierthe qonasletioh bhtHe&indigg, the WakemudDe Wﬁ%lLed é%@i widfll T1icult
to det ag@_ them fromeach other at a |ater stage, so that breakadge tannot

be avoi H¥EXAMpleraiserganicsabeenirbe svashing i ticemtorsamipg eypeke duether, essur e
iti I . ted sheet which, fi the wafer t t

hate i AT U B 8RB R B S atscil i oo g ta sHaus FIRg t ho. nat er

- CBIECT @peTbltn NRHRgIbeerDhbat bt Ble Whe Ri:SREReAYANE AL R Pr ovi de

nmet hod of detaching an article fixed to'a pressufe sen si ve

doubl e Weskleads Hberefaredtie wret afcthersrx is appauitibls tethasroséRhgiofpai I of
d so as to enable interposition therebetween, and

sandw cpy ans_arran :
heat i nggrr?egg '%W%W%%Q"FH@W% R-eMasaavar; insthestikiogwé thioubl e coat ed

sheet, wHiBndQ¥oY WatdiSoQf ressupe sensitive
adhesi ve doubl e ((;)oataed g%eséﬁagpggﬁe%(em%??3???%%’%&%@?1m?n et A¥EX 8f es and
ensure Wells i diffiqult tw detacty tHeaVfrdRD&ach other at a later stage, so that breakage

cannot be avoided.

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



s

4 .Processing by an automatic line. The lamnate unit and the sandw chi ng,
nmeans are able to increasingly spaced apart to cause the pressure
sensitive adhesive double coated sheet to deformwhich cause the rel ease
of the pressure sensitive adhesive double coated sheet. froni fNgVaZ((g e.
BUMVARX OF THE | NVENT- 1-QN, For attaining the above object; the nethod of
detaching an article fixed through a pressure sensitive adhesive double
coat ed sheet according to the presen%‘ i nvention conprises the steps of:
hol di n Fﬂaqqslgse}m E);te unit, between a pdir. of sandwi ching neans, the

sandwi g &y ansautentado fag, UOmENAL LR osition_of the |am nate
unit, Q@i q l.am nate unit _bei ngﬁggé}gl nedbﬁ§-%hﬁéaﬁ$1wmfﬂ&maﬂ%a@ support
pl ate Y ArBIYreaspElspaced apmbia d:ameMpﬁ%Mﬁe%Hﬁh@e ﬁﬁﬁéﬁ?eghe@t capabl e
of beié&t@@ﬁﬁéé{‘%ﬂ%}@ﬂi@%i ng to thereby exert a detachment— PYREt; heati ng
the |am nate unit Dby [SHcavea the eledsnaf the prespuressnsigveadfediae adhesive -
doubl edadre edambetioct frofiah@afRde. O thereby reduce an area of contact

bet ween .t he pressure” sensitive adhesive doubl e coated sheet and the
article, wth the result that the article is apart fromthe pressure

sensi tive adhesive douBUMMBRite# FHeetnvENTtimN met hod, the pressyre
sensitive adhesive double 'coated sheet is defornmed by heating, so that the

pressure sEpSiefveladnesihe dbubiee apRicd sheetnsinsy Lp the article

detaching an article fixed 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 la':minai:e unit, said larr;iﬁate unit
" being 6btain-ed by -fixing an arti'gle 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-
pressure sensitivl‘a adhesive double coated sheet is deformed
tp thereby redgce an area of contact between the pressure
'-sensitivga adhesive double coated sheet and the article, |
with the result that the article is apalft from the pressure -
éensitive adhesive double coated sheet. |
In thismethod, the pressure sensitive adhesive doﬁb’le
coated sheet is deformed by hea'ting, so that th.e pressure

sensitive adhesive double coated sheet stuck to the article

can be detached easily from the article.



can be detached easily fromthe article. 1 7 Nov 2003 5 Preferably, the
pair of sandw chi ng neans conprises a first table and a second table. The
detachi ng net hod of the present invention is preferably characterized in
that the pair of sandwiching 5 means are held so as to enabl § NQOVi 200§

t her ebet ween such a clearance that the deformation 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 shrunk, and, when the préssure sensitive adhesive double
coated sheet is curved in the direction of the thickness thereof, the
article can easily be detached fromthe pressure sensitive adhesive double

ted sheet. Furtpekse i | ks Ehat
coated sheet. Furtbeefei-Bpibe e&@%@@irl@f%ﬁﬂmcﬂm@%%%ﬁ%@héés a

the pressure sensitive adheSive of at |east one si e pressure

sensi tive adhgsirygsdoulheccaated sagshd $apqarposed of an ul traviol et
curabl e pressure sensitive adhesive, with the support plate permeable for

L o 187 Bl HOTBLCL 8 HiESLAT BMyB S, B veer 26
o 0L UL LYK PR PSR DESSET 4 U uprer |

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.



adhesi ve strength reduced. 17 Nov 2003 6 In the enploynment of this
construction, the adhesive strength is reduced prior to the deformation of
the pressure sensitive adhesive double coated sheet, so that the

def ormati on can be easily acconplished. 5 In another aspeci of the present
invention, there is provided a detachnent apparatus for d f%d% é
article (article) fixed through a pressure sensitive adhesive double
coated sheet, intended to detach an article fixed to a support plate
through a pressure sensitive adhesive 106doubl e coat ed sheet capabl e of
bei ng deforned by heating to thereby exert a detachnent effect,

conprising: a pair of sandw ching nmeans arranged so as to enable

interposition thergbhetieempldithdirabirngh B adsn dOfudef 4 Mg LhgRrgesure
sensitive 15 adhesive doubl e coated sheet. Preferably, the pair of

sandwi chi ng neeAsHEORRIY 888ucad Pritr t3khe &@P@Bﬁ&%n blex g %@% s%:lfl%port
.pl ate side by suction and a second table capable of fixing P e article

Side by suctigns20ivh ansbsocpashEiLedobial Lheepal Loofnspneyichi ng means

are held so as to enable providing there etmeen sSuch a earance that the

def or mati on Ghe fOenpE £53UEEnSERSLELY Sy 20BERLYEsHRYR! @ coated sheet is not
bl ocked by t )

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.



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 sheet1h$sN(]% 20%?
adhesive strength reduced. Mdreover, the detachnent apparatus prefterably
further conprises neans for renoving residues of the pressure sensitive
adhesi ve doubl e coated sheet. Wth the use of the above detachnent
apparatus of the 10 present invention, flhe pressure sensitive adhesive
double coated sheet is defornmed by heating so that the defornmed pressure
sensitive adhesi-ve doubl e coated sheet can be detached with enhanced

reliability w thourthdamagiothddteappsthehs prr BRIHAR, PESORE PHSN 1 EHE

DRAWNG Fig. 1 is a sectional view of a lam nate unit for use "in one

enbodi ment  of ahhel PFEEEsl et WLPLHLR: i Eh Wedi b HpAR YWLONY MW Qf a
det achnent apparatus 20 according to one enbodi ment of the present

ot achmont apbas o St 6 e e e P A R e O
Fig. 4 i? a sgiepabi 618t deayhed A d Ol dU @ s itive 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



1 7 N OV 2003 8 an

irradiation unit incorporated in a detachnent apparatus

according to one enbodi nent of the present invention; Fig. 5 is a schematic

side view of a heat

detaching wunit incorporated in a detachnent apparatus

according to. 5 one enbodinent of the present invention; Ig-MEBh?Ub
schematic side.view of a support plate wunloader unit incorpor _ 3y
det achnent apparatus according to one enbodi nent of the present invention;

Fig. 7 is a schemat
unl oader unit incor

ic side view of another part of a 10 support plate
porated in a detachneft apparatus according to one

enbodi mrent of the present invention; Fig. 8 is a schematic side view of a

chip sorter unit i

15 enbodi ment afi el I ESHN LN RVERLh 8P r EE 8a 1 iasd@téﬁﬁﬁél%'aqjﬁ
| am nate unit showmn in Fig. 1 which'is in detached condition;

ncorporated in a detachnent apparatus according to one
pH t he
Fig. 10 is a -

schematic sidgcybessf ﬁoS@i_‘n@k@ﬁBBBQmEﬁEeofb@i’l@gggre‘é%lﬁtt qn%@rﬁagma,nd 20

Fig. 11 is an explanatory view of a detachnent

anot her enbodi mentg
7 N Ov 2003

paratus according to

0§ . the; Preseiond OVEN] Q0 -vENVPAY MENE F JUHE JNYENTI ON 1

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 part 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



9 The nmethod of detaching an article fixed through a pressure sensitive
adhesi ve doubl e coated sheet and the detachnent apparatus according to the
present invention wll be described below with reference to the draw ngs.
5 Fig. 1 shows lamnate unit C for use in this enbodinent..lghﬁgﬁvnQGBSe
unit C conprises pressure sensitive adhesive double coated'sh 1]

support plate A stuck to one side thereof, and article B stuck to the
opposite side 10 thereof. In this enbodi ment, a chi pped sem conduct or
wafer is used as the article B. However 8 the article B for use in the
present invention is not limted thereto, and any of ceramc- or

resi n-made insulating substrates,. optical 15 elenents such as quartz and

glass plates for vanboNgtneheskr aBke AARBORENLE t3RA LeTRRY I pf can
be used as the article B as |ong ascthgge are in tﬁ% orm a a?%. The

pressure senshib¥guadhgshyerdoublancaated shesat qba%%gnﬁ%%ée‘ 41U She

enbodi nent conprises heat shrink base 0O materi a pressure sensitive

adhesi ve | aye&étgéhﬁgnf:oEgﬁglrtgﬂugoggc%irﬁﬂgottot Q%eb%)i:%é%:e{j%lgflént@gnhOUQh

any of conmon pressure s ive adhesi'ves can be pressure
e TSk SUEEE LA Eop by SRS, Bhd S NG o e
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



10.2a, 2b is conposed of an ultraviolet curable pressure sensitive
adhesive. In this enbodinent, both of the pressure sensitive adhesive

| ayers 2a,2b are conposed of an ultraviolet curable pressure sensitive
adhesive. 5 Wth respect to the detail of this pressure senﬁgtmﬂgg ?gﬂgpive
doubl e coated sheet, reference is nade to Japanese Patent pl'i Cat No.
11(1999)-109806. The pressure sensitive adhesive double coated sheet 1 for

use in the present inventionis not limted to that of this enbodinment. 10

For exanple, it may be a pressure sensitl¥e adhesive double coated sheet
whose pressure sensitive adhesive contains a heat foam ng agent so that
foam ng occurs upon .heating to result in deformation of the pressure

sensitive adhgsiys ikayempostd HFeasUpRekhvELALS éuir%b%”@%%@.u%fe a hard
pl ate. When one of the pressure sensitive adhesive layers 2a,2b is

composed of agouLt ¢ avkobahesyyabl erpr 33U EsgaSkEAYS bBUHCSEVEN A hard

glass plate or plastic plate produced from a material perneable for

O Py EREARCPEBhET ADLY 2001 Vel A0 N, SHPROIL NIlSedy df 13

preferred that pressure sensitive a e coa t he

oot e, SRR Sheal bk Lot Sl s Shape. The
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
cdated sheet whose pressure sensitive adhésive 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 glaés 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 articlé B have substaﬁtially the

same shape.

The detachment apparatus of this embodiment will now



11.be described. Referring to Fig. 2, the detachment apparatus of this
enbodi nrent can be divided into | oader unit 8, irradiation wunit 9, heat
detaching unit 10, support plate unloader unit 5 11 and chip sorter unit 12
and these units arranged in series on a line. As shown in Fig, ’éﬁﬁﬁg
board 4 constituting a foundation of the whol e apparatus ils nggé 80 as
to extend under all these units. Lengthy slide rail 5 is nounted on the
base board 4. Second table 6 constituting 10 one of a pair of sandw chi ng
means of the present invention is slidably fitted on the slide rail 5. The
second table 6 can be noved to and stopped at any predeterm ned position
of the loader unit 8, irradiation unit 9, heat detaching wunit 10, support
plate unl oadegUlit-tinapd chip sorter unit 15 12 by neans of a driving
means and a position sensor (both not shown). The second table 6 has its
upper surface proyi 1 i et i C ted to
aval ve and a vacuﬁ%%%%gﬁf%%g¥ﬂﬁﬁgﬁ %hgaﬁ%%gtggh@§%¥M?EEQS%EEF 8€3$§§%e
becones a suck| .Qf: §1 XI. a .ardicl . ction.
Heat i ng neansgégggﬂﬁgggd%%g%%%gggaf%%f;gggk%ﬁéaégdﬁgfgg% trgfgﬁﬁgﬂé} icle
fixed on the u r urface of the seco t abl e can, be heated. Th
(REETS, RERRT RN PR At PEP B lumEr et o

heating neans i hot “parti cu
of Conventg onﬂ arx‘a%aéﬁfg srcr:}?r%rt]asr LSJ.HJ(EJB 1%3ar6}d$crl}1%asteh§ndi¥ms raei\:r]én7ge J.n2:~;0e0r3:‘Les

on a line. As shown in Fig. 3, base board 4 constituting

e any

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



12 .heater and a rubber heater. Fig. 4 shows the | oader unit 8 and the
irradiation unit 9. The | oader unit 8 includes a cassette storing a

| ami nate wunit (not shown) and carrying arm 13 capable of. carrying 5 the

| am nate unit C fromthe cassette storing the lamnate wunit_ b ing a
negative pressure, for exanple by suction. In the irradiatlbﬂyﬁﬁﬁﬁ éﬂﬂ n
ultraviolet lanp 20 such as a high-pressure nercury lanp is arranged at an
upper part 10 thereof in such a manner that ultraviolet rays can be
irradiated toward the slide rail 5 on whiZh the second table 6 travels.
The heat detaching unit 10 is shown in Fig. 5. In the heat detaching unit
10, inverted-L shaped 15 nmounting pillar 15a is fitted onto the base board

4. First tablkeedbegonsti tuktiBBetrh@catBer of the pair of sandw ching neans
of the present invention is secured through slider 21 to a vertical part

of the mounting pirigr 418AclkB SUChoateMBINEF gt dad t%@%fkééia%@@h%n]:ﬁ: i's
slidable in the vertical 20 direction. A horizontal part of the nDuntlng

pillar 15a is, fidiedowhkhk M\E‘\Ba:[ﬁcffl?@eé-% Q§e€tétﬁﬁﬁ@'§;‘ Qflatnn. tq,g

is provided with gripping nmeans capable of gripping t rst ta e 16

Wien the rod Jgifs ﬁ&e&q@v@nﬁwﬁ@n&%% b 'y 4 NG APTNG JI|_ANS Al d i n

the gripping state, the
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



13.first table 16 is noved in the vertical direction. Wien the gripping is
canceled, the first table 16 is not influenced by the novenent of the rod
17. Spring 22 is provided between the first table 16 and the horizontal
part 5 of the nounting pillar 15a. Wen the first table 16 is positioned
downwards, the spring 22 is elongated so that an upward tqnz Nea\?;zmth
applies. The spring 22 is so adjusted that, in the el ongated sta

tensile strength nearly balances the gravity of the first table 16. As a
10 result, when the pressure sensitive atthesive double coated sheet 1 is
defornmed, the gravity of the first table 16 does not prevent the
deformation. The spring 22-may be replaced by a dead wei ght which bal ances

R R e e R
e e S 2ok 5t BB gl gt g.sgﬁggﬁsz%g"fqzs el
% QLSa??EﬁS%%?TBéageﬁoBa' i eI T0 g 30 CotgLeh Obatbe 110
e ot ol e, R L %p%?ﬁmgﬁa%%&fe%mm%&az uLa] shape, o
to the irr5egucl>?rtﬁgaﬁguf—lgfﬁgo{nlfgg D8 Lten M2 st 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,



14.in this enbodi ment, both the first table and the second table are
provided with the heating neans 7. However, instead, the heating neans 7
can be provided in only one of them or can be replaced by a dryer
arranged beside the 5 tables in such a manner that hot air qs? gtffﬂﬂﬁjﬁr
the pressure sensitive adhesive double coated sheet 1. Stil JJin
this enbodi nent, the heat detaching unit 10 is so constructed that the
first table 16, the lamnate unit C and the second table 6 are held in the
state 10 of being piled one upon anothet4in the vertical direction.
However, instead, the heat detaching unit 10 can be so constructed that
the first table 16, the lamnate unit C and the second table 6 are held in

the state of §Ea9ﬁ&§9egﬁbﬁgﬁéhe ab%%%iéﬁgt%Erg%n%a% g§ng¥Pﬂ$#%[gé%onk}' In

this 15 construction, the gravities of the nmenbers | uence " each
CAner o0 Lekablle a6e! Bocgt el oxse g daberull haod o o pLiBg Ieane 11,
(he Pressure shgRLubyer IRESLIRGURURLE SO0, S1EeL, g b Sl o0 by
oo L R e SURPER' el LSRG 0 M e
' 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



S S

15.support plate A and carrying arm 23 whi ch holds support plate A by
suction and carries it fromthe second table 6 to the support plate
cassette 24. In the support plate wunloader unit 11, as shown in Fig. 7,
ionizer 25 is disposed 5 beside the second table 6. The Opaofitﬁéﬁggﬁ]
thereof is disposed with suction fan 26, and dust box 28 iis 3

under the suction fan 26. lonized wind is blown fromthe ionizer 25 toward
the second table 6. Thus, neans for renoving residues of the pressure
sensitive adhesive double 10 coated sheet51 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

ol 161 31 i spaeears: PrAsCarL e b bea 0 R Al P A P S0 PR fon
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tus of this,embodinent the functi 20 thereof will be
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(support egatgeéidé €h2K§é§8§§ 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)



16.together with the use of a pressure sensitive adhesive double coated
sheet, the back grinding step wherein the sem conductor wafer is ground to
a given thickness and the dicing step in which the sem conductor wafer is
divided into 5 individual chips. Therefore, in this enbodlnﬁqthgy gggg
article Bis a sem conductor wafer having been divided into

chips. The laminate unit Cis stored in the lamnate unit storage cassette
at the stage prior to this -enbodi nent and 10 placed in a given position
of the detachnent apparatus of this enbotB ment 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

gl ass plate Atggg@ g %Qﬁhlﬁﬁhnﬂ%S P@ig §F£§S%&%r %nsqegyalgﬁﬂégate uni t

st orage cassett carri es amn unit SO as to posi tl Ol’l above

t he second ta@éﬁblé égtggoggegg FltgE éac%hgg arr §h| arn1 %H%H%?t t he

| am nate unit Seécon tgbl oo L 2 I o

I t n ca S e suc n an

et oats. ”BLZ%%%%?HE@%S‘?% S Sﬁgﬁgﬁg;ﬂuﬁ?ta &y E@llgéesﬁat?%%t%t ihe
Ki t rks so .t hat e la na e uni S

Fixed on the SbTonl N o 6n st Es sefitiopn ks Coahar iy adsd 95 on

the slide517 Qgggggggal 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 %pparatus 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 and 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 6.

Subsequently, the second table 6 is slid on the slide



17.rail 5 toward the irradiation unit 9 as shown in Fig. 4. The second
table 6 is passed under the ultraviolet lanp 20 provided in the
irradiation unit 9 over a given period of tine. As a result, the pressure
sensitive adhesive double ~5 coated sheet 1 is irradiated mLL% xhjrgﬁbﬁlet
rays through the glass plate A so that the adhesive strengthfo H . 3
pressure sensitive adhesive |ayers provided at both sides of the pressure
sensitive adhesive double coated sheet | is sharply reduced. 10
Thereafter, the second table 6 is noved 1% 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 |locking of the second table 6, the rod 17 is

tended d | | ppj held iy the state 15 .of gri ppi

Che Tirst tanie ie o e PSR TR 1t & AR R Boamudid wih ho-
It that the fj 16 . | tacted with t f f th

g ass plate ATsrined TRES 8 HhHT T DR ohtact T BroIRE 118 00t abl ¢

16 with the | m'na% 20 unit. . C '

e .he lamnate unit C -is fixed by suction
by the sucki g “TEaRs Pt |edé§f§t&1ta%é‘c1rb%§lrl sdrPuEE HIILTRN fRer%lt‘%/dté’d?l e 16.

Then, the gri,pping gPans coupling the first table 16 with the rod_17 is
cancel ed so thdt€t héS ArseStab PresprgE S ers bt Ypedgiitadowément of

the rod 1%. I n thi tate, 1 7 N OV 2003, )
- 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,



18.the downward gravity of the first table 16 substantially bal ances the
upward tensile force of the elongated spring 22, so that there is
substantially no load on the lamnate wunit C 5 Subsequently, the |am nate

unit Cis heated by the heating neans 7 provided in the fi and
the second table 6. As a result, the heat shrink base 3 of f@éﬁgxéziiﬁk

sensitive adhesive doubl e coated sheet 1 is shrunk, thereby starting
detachnment of the lamnate unit C as shown in Fig. 10 9. Wen the shrinkage
.of the pressure sensitive adhesive doublée coated sheet 1 is 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 Bis

further i ncrmg@oﬁwﬁdt%‘g{%lgﬁlﬁj #llr csjet! rt%ibl S 1tgahl, sjcgn%'il cg/fs t he

tensile strength of the spring ormation 171 he

first table léalar%ay'e@% Celr%ﬁmp%ts?ﬁgt E&Q%Pr&eee%tsl%ﬁgyt gﬁg %tg Ly g]f

the first table ormaf1 on advanc

the pressure sgn at e heet 1. .Thys

di st ance betmeen%%%%%%Fgggg§ (gﬁk 5%fﬁﬁﬁéhpﬁ ang &R g@H”J¥ﬁﬁ?eby
finally formnng g G. As a result, the area of contact of the chip Bwth
the pressure sensitive adhesive double coated sheet 1 is reduced, so that

the chip % I'S ammgugéégﬁégﬁipresgurfémlnate u%ggsc 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



19.sensitive adhesi ve doubl e coated sheet 1. Upon judging of the

term nation of shrinkage and the conpletion of detachnent, the first table
16 is coupled with the rod 17 once nore- by the gripping nmeans provided in
the 5 rod 17. Thereafter, the sucking nmeans of the first t bte 16 15
canceled, and the first table 16 is retreated to an upwar tH@dﬂ@@U3
position. The judging of the conpletion of detachnent can be acconplished
ei ther by detecting whether or not the gap G 10 has reached a given | evel
with the use of a-sensor or on the basisl®f the tinme for detachnent
conpletion that has been preset with the use of a timer. After the
conpletion of this step, clearance occurs at the interface of the pressure

sensitive adhggpuerdoublanels g0 h the.glass plate A and at
the interface of the pressSrevée%%?gﬁée%géﬁégﬁggeggugre coated sheet 1 and

e o P e £ 980, Fidasfs JRTIRLSR bt T hhe Gt
L b SRS e B RO LB 2ot U (B AT T e
Bt Or e e e BB YRRt L 28 CASSRLLe 2 b 5PISSC, il
~ 5 rod 17. Theréafter, the sucking means of the first table
16 is canceled, and the first table iG is retreated to an
upward stand=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 outside

the region of movement of the second table 6.



20.1n the support plate unloader unit 11, as shown in Fig. 7, about when
the glass plate Ais slightly lifted, charged ionic wind is bl own toward
the cl earance and sinultaneously is sucked fromthe opposite side by fan
26 so that the 5 residues of the pressure sensitive adhesi%e?qﬁgﬁk ted
sheet | can be collected in the dust box 28. Alternatively,; (t | 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 sen8itive adhesive tape to which the
resi dues are stuck. The second table 6 is forwarded to the chip sorter unit
12 as shown in Fig. B. In the chip sorter unit 12, the suction of the

second table 6 is gangel sdooThe oI e BAAUAG AP Baen, frsed.f fpmihe

second table 6 is attracted by I on by neans tHe suct1 on col

Lhe. 1 ckup arn St Lper bRoBosldd on Lok s sagr shagd et
postt10n of 't bg, gl g3y 28 pl aced an Lpe el Lrey Lable 20 0 iy s vay,

a plurality o ps can be contTolTed _ ugtr, S
crbod et 0e, BEEIHTSREROLR, CERTRILSELBEOEIT IO bt pe D
17NOV 25003:i:<aSJ'.dues 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



21.transferred onto a substrate for chip nmounting such as a |ead frane,

i medi ately followed by bonding and immobilization. Mreover, in the chip
sorter unit 12, in place of 5 storing the chip in the chip tray 33, it is
feasible, as shown in Fig. 10, chip is mounted on ring framge, 41, while
keepi ng the wafer configuration, with the use of safekeepinge?dﬁQ\MQGﬁaer
resi dues of the pressure sensitive adhesive double coated sheet 1 are
renoved 10 therefrom and effect safekeeping, of the chip in the state of
bei ng nounted on the ring frane 41. It iZl 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 nay be stuck to a 15 chip
surface after.thesdielo S j st ep. 4 ' use of .the

saf ekeepi ng tape,slflt %s&n%%@ﬁe%dse%%fég%er ré&guﬁﬂﬂ? n Rﬁlqlt Uz Sc%ihp apsr Scessi ng
imedi ately a pe L QE d hi n he, chi.p_fromthe support
plate A and %%%ﬁ %%%?gbr%@%éggﬁagign%%gigg?gié@ 88Pdgﬁgaﬁgpher occasi on or
20 another Io i . As, apparent fromthe above, the detachnment apparatus
of this enbodﬁ%%ﬁgp%ﬁﬁ%Féggdetaching the chip fixed through the pressure

sensitive adhes' vaiSRubL & CO8 ehSnES WS OLE LJ2EmY

b storing the chip in the chip tray 33, it is feasible, as

ing.,on an automatic
2, 71in place of .

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 adhésive 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 detadhing'the chip fixed through
the pressure sensitive adhesive double coated sheet without

damaging on an automatic line.



22.The foregoi ng describes the detaching nethod and detachnment apparatus
according to one enbodi nent of the present invention, which in no way
limts the scope of the present invention. 5 In the above enbodi nent, the

chi pped sem conductor wafer is used as an exanple of articlse wever, the
article enployed in the present invention is not limted tﬂe?em\/a{}ﬁf}:ﬂmy
be a nondi vi ded sem conductor wafer. The detaching nethod and detachnent
apparatus according to the 10 present invention are naturally applicable to
other various articles fixed through a 3 essure sensitive adhesive doubl e
coated sheet. EFFECT OF THE | NVENTI ON 15 As apparent fromthe foregoing, in
the method of detaching an article fixed through a pressure sensitive

adhesi ve doubl e cOﬁggdfépggéiﬁg??%ggﬁg?%g the BéﬁggﬂngLﬁg%HEhoghtany of

various articles can be tehpor on a suppor ate an e

o Ches ouan declinfdnandogOrprpLeted:andyl ot BEE LRAULIEAR g5e93Ln0 and

pr ot ection -can be carried out e pres urga .SGHSI .
CoaL e et PR SR e BSOS 05 g B oo
operatiOp. E%fpeséﬁttfﬁvgﬁ%igﬂ? whi ch 1?NOvV2003 23
5 In the aboﬁe 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



is.a sem conductor wafer having its back ground until the sem conductor

" wafer cones to have an extrenely snmall thickness can be easily detached
fromthe pressure sensitive adhesive doubl e coated sheet mﬁthout bei ng
broken 5 by the use of the nethod of the present-invention. Ihﬁgﬁ?qgﬁga
det achnment apparatus of the present invention enables carryi

nmet hod of the present invention, irrespective of having a conpact
structure, and further enables avoiding, for exanple, a cleaning step. 10
Therefore, the detachnent apparatus of td¥e present invention is suitable
for installation in an automatic Iline. 1 7 NOV 2003 What is clained is 24
1. A nmethod of detaching an article fixed to a pressure sensitive adhesive

doubl e coat ed: sheafer{ 1@ &Rith:S hagor HATRRESLAY Bk Hoifis Phufiol i
ghlng means

| am nate unit, between a pair of sandw ching neans, san

so arranged a§eﬁ9c@ﬂ§@b€okn%@f@QSthQQ 5 BQ@e|§H]Q§£§e g ﬁ%hﬂ | am nat e

unit being obtained by fixing an article to a support p rough a

by “hoating 1o LParehy oxer T a a8l ALnaRRar e c¥8ﬁp%9'ep?%sgﬁ%%?nS?L°LﬁF?

by heating tot y exert a eta hnen . d

and the Sa”d¥é§QiQEVéT¥H ;yyé10§%ﬁ qg%te g&ggg%ggF%nggé éﬂa%é t o cause

t he pressure sensitive- a esive coa cause
articlo. and Rhat TR thett amtpate b OBy CReabTRa REahE Ve EERTr the
pressure Sens't'VeThe above detachment apparatus of the present

invention enables cerrying out the method of the present

invention, irreSpectivetmfhavingaacompact‘structure, and

further enables avoiding, fer example, a cleaning step.

10 Therefore, the detachment apparatus of the present |
invention is suitable for installation in an automatic

line.



adhesi ve doubl e coated sheet is deforned 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 fromthe pressure sensitive
adhesi ve doubl e coated sheet. 2. The nmethod as clainmed in claim11, wherein
said pair of sandw ching neans conprises a first table and 2 N@Aﬁ@{]ggbl e.
3. The nmethod as clained in claiml1l, wherein said pair of sandw ching

means are held so as to enabl e providing therebetween such a cl earance that

the deformation of the pressure sensig%ye adhesi ve doubl e coated sheet is
not 17. %Oqi 2§¥Prevented by the san ching neans. 4. The nethod as

cl ai ned & QM Bwherein said pressure sensitive adhesive of at |east
one side of the pressure sensitive adhesive double coated sheet is
conposed of an ultraviolet curable pressure sensitive adhesive, and the
support plate is perneable for ultraviolet rays; and wherein, prior to

hol di ng the ham pgdtRod BRHEaBRINGERNartibR ROV PHEGr&BaNRFivel {HhRABSSUr €

sensiti ve adhesi ve doubl e coat ed sheet is irradiated wwth ultraviol et
rays, hdaublg chated shpastsfeamtshichshgiet, tdoenwisimthie stgpsadfe, so that the
ul travi ol et r,abl e pressure, sensitive adhesiye, has its adhesive strength

C
Ceduced. 5. PodmER Rate it befween 8 Paalr saRAWishing mepnstaet i xed to a

B ol o EREIRhE g fORaNE A Ende MReRRh ot Rl BRI TutEREC Vo

doubl e lenanatd unfidmting obtatiddby fixing argartiefetoredippyriisate thepugh & her eby exert
a detachnent. effect, conprising a pair of sandw ching neans arranged so as

to enadPTESSUiR EensHbIe adhipsive eoted shegfsapable of being deformed by

heating 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



heating means for deform ng the pressure sensitive adhesive doubl e coated
sheet, wherein the am nate unit and the sandw chi ng neans being able to
i-ncreasingly spaced apart to cause the pressure sensitive adhesive double
coated sheet to deformwhich cause the rel ease of the pressure sensitive
adhesi ve double coated sheet fromthe article. 6. The detachnent a aratus
as claimed inclaim5, wherein said pair of sandw ching nﬁa s iﬁ
first 1 7 NOV 2003 26 table capable of fixing the support plate si de by
suction and a second table capable %f fixing the article side by suction.
7. The detachnent apparatus as claiméd in claim5, 5 wherein said pair of
sandwi chi ng neans are held so as to enable providing therebetween such a
cl earance that th def ormati on of the pressure sensitive adhesive double
coat ed B%%@Pmﬁéﬂﬂﬁﬁsﬁﬁ@w KhRgIMeans.he sandwi chi ng means. 8.  The det achnent
apparatus as clainmed in claim5, 10 further conprising an ultraviol et

i rradi ati on device capable of irradiating the pressure sensitive adhesive

doubl e coat ed. Theehethblllas clinkd fh Rldt 1, WRersfh éa@ﬁarés@ o BhEESUTE Sensitlyve

adhesi ve_doubl e coated sheet has its eS|ve st uced 15 9. The
det achnﬂhesélﬁﬁﬁraéieﬁﬁt ane sidaiofrtite plresnlralsemﬁtnve :fadhdsh@rdcﬂﬁ:ﬂ@ costedghagans for
r enovi ng resi dugs of E he. press I’ e sensitive adhesive doubl e coated sheet.
cormposed of an ultraviolet curable pressure sensitive adhesive, and the support

plate is permeable for ultraviolet rays; and wherein, prior to holding the laminate

unit between the sandwiching means, the pressure sensitive adhesive double coated

sheet is irfadiated 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
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Lam nate unit C obtained by fixing article B to support plate A through
pressure sensitive adhesive double coated sheet 1 capable of being
defornmed by heating to thereby 5 exert a detachnent effﬂc? Ngy@eygﬂgetmeen
a pair of sandw ching neans, the sandw ching neans so arranged as to

enable interposition of the lamnate unit C.. The lamnate wunit Cis

heat ed by heating neans 7 so that the pre$sure sensitive adhesive double
coated sheet 1 is deforned to 10 thereby reduce an area of contact of the
pressure sensitive adhesive double coated sheet 1 with the article Bwith -

the result thableheapablielef Eicames the bupiotiepPhesssige SENSIdd Mo
adhesi ve doubl e coated sheet 1. Thereafter, the article Bis detached from

'the .pressureas@nai evendadbesivecdbadoebbe £0aikg wheealrtdicildusiad heye can
be provided a nethod of detaching an article fixed through a pressure
sensitive adgestvendoubl e coated sheet and a detachnent apparatus
therefor, which realize effective detachnment of. articles and ensure

suitability to progessimg RetakrAd@MBbbe raithe as(ELSiRed in claim 5,
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.





