DESCRI PTI ON LI GHT | RRADI ATI ON APPARATUS AND LI GHT | RRADI ATI ON METHOD
[Field of the Invention] [0001] The present invention rel ates
to alight irradiation apparatus and light irradiation nethod, and
particularly, a light irradiation apparatus and light irradiation

met hod that can uniformy performlight irradiation in a small space
and wi thout changing the anmount of irradiation of light per unit area
when irradiating a sem conduct or wafglc@seefrpn rradi ated object with

| ight, the sem conductor wafer being stuck with a photoreactive

adhesi ve sheetcurBarkgponrdosf AbbarArtls hQB02iGHT IRRADPAPEERSMAGHOD
apparatuses for sem conductor wafers (hereinafter, sinply referred to
as "wafers") perform processing to conduct rear face grinding with a
protective adhesive sheet stuck to a circuit surface of the wafers
and to perfornFigeldgolfathen invemtd geijural ity of chips while sticking a
dicing tape. In adhesive sheets for use in such processing,
ultravi ol et dapable (photoreactive) adhesives are adopted as
adhesives. After the processi'ng as descri bed above, adhesives are
cured by an ul travibtaresgnt inadirdtiiongrapparsat vs & dighakenradeation
adhesion thereof so that peeling of f is easily perforned so as to
prevent the ambarstfigoand light irradiation method, and particularly,
a light irradiation apparatus and light irradiation method
that canuniformlyperformlight irradiationinasmall space
and without changing the amount of irradiation of light per
unit area when irradiating a semiconductor wafer as an
irradiated object with light, the semiconductor wafer being
stuck with a photoreactive adhesive sheet.
[Background of the Art]
[0002]
Processing apparatuses for semiconductor wafers
(hereinafter, simply referred to as "wafers") perform
processing to conduct rear face grinding with a protective
adhesive sheet stuck to a circuit surface of the wafers and
to perform singulation into a plurality of chips while
sticking a dicing tape. In adhesive sheets for use in such
processing, ultraviolet curable (photoreactive) adhesives
are adoptedas adhesives. After the processingasdescribed
above, adhesives are cured by anultraviolet ray irradiating

apparatus to weaken the adhesion thereof so that peeling

off is easily performed so as to prevent the wafers from



bei ng damaged. [0003] Such an ultraviolet ray irradiating
apparatus is disclosed in Patent docunent 1, as an exanple. In the
ultraviolet ray irradiating apparatus in this docunent, such an
arrangenment is adopted that a | anp house is provided so as to enable
head- swi ngi ng notion thereof with respect to a wafer stuck with an
ultravi ol et curabl e adhesive tape, and the head-sw ngi ng speed
thereof is ceatingl bechaesponding to the irradiation angle of an
ultraviolet ray so that a snall space is realized and integrated

i ght quantit/gooBjthe ultraviolet ray is nmaintained constant in a
whol e region to be irradi ated. [Patent docunent

1] JapanesePat ent Applithatairorultat g LPpest Neay2 Q023 RR00 SUAMMNRYA ©irs THE

| NVENTI ON [ Problemto be Solved by the Invention]
disclosed in Patent document 1, as an example. In the
ultraviolet rayirradiatingapparatus inthis document, such
an arrangement is adopted that a lamp house is provided so
as to enable head-swinging motion thereof with respect to
a wafer stuck with an ultraviolet curable adhesive tape,
andthehead-swingingspeedthereofiscontrolledresponding
to the irradiation angle of an ultraviolet ray so that a
small space is realized and integrated light quantity of
the ultraviolet ray is maintained constant in a whole region
to be irradiated.
[Patent document 1] Japanese Patent Application
Laid-Open No. 2001-290000
SUMMARY OF THE INVENTION
[Problem to be Solved by the Invention]
[0004]

However, although the ultraviolet ray irradiating
apparatus disclosed in Patent document 1 can realize the
small space by causing the head-swinging motion of a light
source, there is such a disadvantage that the ultraviolet
ray irradiating apparatus requires controlling for reducing
the head-swinging speed of the lamp house and increasing
illuminance for an irradiated surface which is far away from

the light source in order to maintain integrated light



[ 0004] However, although the ultraviolet ray irradiating
apparatus disclosed in Patent docunment 1 can realize the small space
by causing the head-sw nging notion of a light source, there is such
a di sadvantage that the ultraviolet ray irradiating apparatus
requires controlling for reducing the head-sw nging speed of the |anp
house and increasing illum nance for an irradi ated surface which is

faraway fromguBethicghti nsaur eegiibrotdebet @riBlERLRELRA th%ﬁ'é?{EtedaHdg Rhe
quantity in an region to be irradiated constant, and the control

thereof is cesphiredt ethe 305 [@héeﬂcﬁed he I nventi on] The
present invention has been propose n view of the above

di sadvant agedoolots]is an object of the present invention to provide a
light irradiation apparatus and light irradiation nmethod that can
uni form ze tHebgeaint foftHer rMadieaitiiosnlof |ight per unit area in an
irradiated surface in a small space w thout requiring conplicated
control. [Means forh8opvergner dblvemt}i oh0B66] been proposed in view of
the above disadvantages. It is an object of the present
invention toprovide a 1ight irradiation apparatus and 1ight
irradiation method that can uniformize the amount of
irradiation of light per unit area in an irradiated surface
in a small space without requiring complicated control.
. [Means for Solving Problems]
[000&]

In order to achieve the above object, the present
inventionadopts suchan arrangemént thatalight irradiation
apparatus comprises: a supporting means for supporting an
irradiated object; and a light irradiating means having a
focus at a location spaced by a predetermined distance and
being provided so as to enable head-swingingmotion thereof;
wherein the supporting means relatively displaceably
supports the irradiated object with respect to the light
irradiating means so as to prevent an irradiated surface
of the irradiated object from deviating from a position of
the focus, correspondingly to the head-swinging motion of
the light irradiating means.

[0007]

Also, the present invention adopts such an arrangement



In order to achieve the above object, the present invention adopts
such an arrangenent that a light irradiation apparatus conprises : a
supporting neans for supporting an irradi ated object ; and a |ight
irradiating neans having a focus at a | ocation spaced by a

predet ermi ned di stance and bei ng provided so as to enable

head- swi ngi ng noti on thereof ; wherein the supporting neans
relatively dipplkageaalint suppanbs ibheapps sl Ak ahndbi£5ds Wat BupespPethyg
to the light irradiating means so as to prevent an irradiated surfacCe
of the irradimahed @bjreetiphbbemidevhabefgcbhalic@opowhreeontabtt he EoGug.
correspondi ngly 'to the head-sw nging notion of the light irradiating
means. [0007{iAhsan idikepiesethednvuantd el raddpt Soswek iam aurdagengnt
that a light irradiati on apparatus conprises: a supporting neans for
supporting aasenlteadiclet wat-eblehatihesistuakdmthmannadbesbve sheaet
on a circuit formation surface via an ultraviolet curable adhesive
and i s nmount édatme enrtihg fazamesuaackesti dartseréaterisi dedtihengotheea;a
di cing sheet; and a light irradiating neans having a focus at a-

| ocati on spased dyl ghpr ddeteatim ey diesti@nbeyiagda bBrags @rtowi ledasboas
to enabl e head-sw ngi ng notion thereof and being capable of emtting
an ul travi ol eparag, bitheresieds tereippdrdistpreansindkbatingepyovided so
di spl aceably supports the sem conductor wafer with respect to the

| i ght irradi 86i¥peradie erdssvongibyamt ion thegeiodt and derimgacepable
the irradi ated obj ect fromdeviat ing froma position of the focus,
cor r espondi ngEEMidtig ARAH- SR HG RS FBYi oiegie itheheisgippantiad meang
means. [0008] i In. the present invention, such an arrangenent
may be adopt E8leRaVetNeldGRPBFERRG YNEHRBOKS SshpBor eBECORIaCheYi Hgfer
means, and the poving neans can di spl ace _the supporting nmeans such
that the irrYdF3eefRert &0ethe gt odbraripbPAdIaNt 551 290 BEEVEREs

of the light irradiatin means. E(%O%Eﬂ ) , .
anirradiatedsurraceoftheirradiatedobject fromdeviating

from a position of the focus, correspondingly to the
head-swinging motion of the light irradiating means.
[0008]

In the present invention, such an arrangement may be
adopted that the supporting means is supported by a moving
means, and themoving means can displace the support iﬁg means
such that the irradiated surface is orthogonal to the central
optical axis of the light irradiating means.

[0008%]

Further, such an arrangement is adopted that the light
irradiating means includes a light irradiating unit foxr
condensing light to form a focus, and a support body for
suppeorting the light irradiating unit so as 1.:_0 enable

head-swinging motion thereof.



Furt her, such an arrangenment is adopted that the light irradiating
means includes a light irradiating unit for condensing light to form
a focus, and a support body for supporting the light irradiating unit
so as to enabl e head-sw nging notion thereof. [0010]

Furthernore, the present invention adopts such an nmethod that a |ight
irradiation nmethGd for irradiating light to an irradi ated surface by
using a |ightgbrkbadi ati on apparatus, including a supporting neans for
supporting an irradi ated object, and a light irradiati ng means havi ng
a focus at a | ocat FeptEpeRedehy thepiadaiaid Nttt Sdrane@ohd BeEAJan
provi ded so as to enabl e head-sw ngi ng notion thereof, conprises :
perform ng | mghhodritaci atliiahtirkeds ek abhwedhsh seracingitdteing 1ight
irradi ated object, so as to prevent the irradiated surface from

devi ating from ampobtrtadiaioédt barffacuys byousespondingiht t orth@iation
head- swi ngi ng notion of the light irradiating neans. [0011]

I n the |ightappeadicasti,njnoktiicdg suslpponetgdidanprieod sapgbkying an
adopted that the head- swinging not ion of the light irradiating
means and t hérdespbaednehteof .t edia rladilat dd reldiedti ray ecpersd bavacdgsa
as to maintain a state in which the central optical axis of the |ight
irradi ati ng freans &t ailpgettddni pracedr bytd prredietirogomedd to stthece and
irradi ated surface. [0012] _ Al so, the term "head-sw ngi ng
nmotion" in theipgesmitiden entdsonoicnaidie headt edinglingmadiimnshenabf,
motion which is a swng within a plane of two axis-directions

ort hogonal t6CBRERSEEhePerBarming ddabtt hrveddprndnsi vhalenpeiahivalyh
is aswng in three axis-directions orthogonal to each other,

displacing the irradiqted object, so as to prevent the
irradiated surface from deviating from a position of the
focus, correspondingly to the head-swinging motion of the
light irradiating means.

(00117

| In the light irradiating method, such a method is
preferablyadoptedthat thehead-swingingmotionof thelight
irradiating means and the displacement of the irradiated
object are performed so as to maintain a state in which the
central optical axis of the light irradiating means is
directedinadirectionorthogonal tothe irradiated surface.
[0012]

Also, the term "head-swinging motion" in the present
invention is not limited to two-dimensional motion which
is a swing within a plane of two axis-directions orthogonal
to each other, but includes three-dimensional motion which

isaswing inthree axis-directions orthogonal to eachother,



and noreover also includes selective notion from either

two- di mensi onal or three-di nensional notion. [0013] Accor di ng
to the present invention, even when the light irradiating neans
perfornms the head-swi nging notion with respect to the irradi ated
surface, the position of the focus of the Iight can be maintained
within the irradiated surface by synchronously displacing the

i rradiated obhgchosuBRekt ad by ithe RPULING FRANGr AN £H6m a0DURL,
of irradiation of the light per unit area to the irradi ated surface,

i .e. integrakeddinehtiguant oty tofrcleheliniediyi G hgdiept. constant .
Therefore, it is possible to provide a light irradiating apparatus

whi ch is easyobtostontrol in a small space w thout conplicated contro
such as enabl i ng change of the head-sw nging speed and the

i Ilumi nance of theatéghtiingradiled bagseRanisivention, el WhentHdeignse
where the sem conductor wafer stuck with the adhesive sheet is used
as the irradiatediabjagt metherpersornsdisadvantiageihshganotion with
extrenely-thinly grinded wafer or a singulated chip is damaged when
t he adhesi vershpettito pbeliadraolfated surface, Rin¢ pesitdecos Hithg: focus
such an arrangenent the central optical axis is directed in the

di recti on orthddenalight ddrebemeaithtiistkdwithde, the irsagdedicd sutbace
effectively irradiate |light while avoiding energy |loss of the light.
[ BRI EF DESCRPPEYORIERITHE IDRAV NGST inf @04} rradiated object supported

by t‘he supporting means, and the amount of irradiation of
the light per unit area to the irradiated surface, i.e.
integrated light quantity of the light can be kept constant.
Therefore, if is possible to provide a light irradiating
apparatus which is easy to control in a small space without
complicated control such as enabling change of the
head-swinging speed and the illuminance of the light
irradiating means.

Also, in the case where the semiconductor wafer stuck
with the adhesive sheet is used as the irradiated obj ect',
there is no disadvantage that an extremely-thinly grinded

- wafer or a singulated chip is damaged when the adhesive sheet
is peeled off.: |

Further, according to such an arrangement the central .
optical axis is directed in the direction orthogonal to the
irradiated surface, it is possible toeffectively irradiate
light while avoiding energy loss of the light.

[BRIEF DESCRIPTION OF THE DRAWINGS]



Fig. 1 is a schematicperspectiveviewf an ultraviolet ray irradiating
apparatus in accordance with the enbodinent. Fig. 2 is a front view
thereof with a part of the ultraviolet ray irradiating apparatus
being omtted. Fig. 3 is a side viewof a light irradiating neans.
Figs. 4(A) to 4(C) are action explanatory views for explaining an
ultraviolet ray irradiating nethod. Fig. 5 is an explanatory view of
a first variabpga) Fig. 6 is an explanatory view of a second
variation. Figs. 7(A) to 7(C) are an explanatory view of a third

vari ation. Freg . iSaachehtald e RESSPELHE VeeWicWi9h1 8rhigBl et
i rradi ati ng apparatus showi ng a fourth variation. [Explanation of
Ref erence Numafalrsdad¥db]gapparatus inaccordance with the embodiment.

Fig. 2 is a front view thereof with a part of the
ultraviolet ray irradiating apparatus being omitted.

Fig. 3 is a side view of a light irradiating means.

Figs. 4(A) to 4(C) are action explanatory views for
explaining an ultraviolet ray irradiating method.

Fig. 5 is an explanatory view of a first variation.

Fig. 6 is an explanatory view of a second variation.

Figs. 7(A) to 7(C) are an explanatory view of a third
variation.

Fig. 8 is a schematic perspective view of a light
irradiating apparatus showing a fourth variation.
[Explanation of Reference Numerals]

[0015]

10: light irradiating apparatus

11: supporting means

12: multi-joint robot (moving means)

13: ultraviolet ray irradiating means (light irradiating
means)

30: ultraviolet ray irradiating unit (light irradiating
unit}

31: support body

S: adhesive sheet (irradiated object)

W: semiconductor wafer (irradiated object)



10: light irradiating apparatus 11: supporting neans 12: rmulti-joint
robot (noving means) 13: ultraviolet ray irradiating neans (light
irradiating neans) 30: ultraviolet ray irradiating unit (light
irradiating unit) 31: support body S: adhesive sheet (irradiated
object) W sem conductor wafer (irradi ated object)

SA: adhesive layer surface (irradiated surface)
C: central optical axis

P: focal axis (focus)

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0016]

Hereinafter, preferred embodiments of the invention
will be described with reference té the drawings.
[0017]

Fig. 1 shows a schematic perspective view of a light
irradiating apparatus in accordance with the embodiment,
and Fig. 2 shows a front view thereof with a part of the
apparatus being omitted. In these figures, a 1light
irradiating apparatus 10 comprises: a supporting means 11
for supportingasemiconductorwaferw {(anirradiatedobject)
stuck with an adhesive sheet S having an ultraviolet curable
adhesive on a lower surface (a circuit formation surface) ;
a multi-joint robot 12, which serves as a moving means, for
displaceably supporting the supporting means 11; and an
ultraviolet ray irradiatingmeans 13, which serves asa light
irradiating means, which is provided at a pbsition relative
to the wafer W so as to enable head-swinging motion thereof,
the irradiating means 13 being capable irra'Ldiating an
adhesive layer surface SA of the adhesive sheet S as an
irradiated surface with light. ©Note that strictly speaking,

although an adhesive layer has a thickness, the adhesive,



SA: adhesive | ayer surface (irradiated surface) C central optical
axis P: focal axis (focus) DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[ 0016] Hereinafter, preferred enbodi nents of the invention wll
be described with reference to the drawi ngs. [0017] Fig. 1
shows a schematic perspective view of a light irradiating apparatus
in accordance with the enbodi nent, and Fig. 2 shows a front view

thereof w thiayparisdoddianfdeal uSphehabamtiedud ot basexhigur gs,
a light irradiating apparatus 10 conprises: a supporting nmeans 11 for

supporting aveeyi eandychoewaber Vel rrrdiAated o] @tdnetsdtiek Wi th an
adhesi ve sheet S having an ultraviolet curable adhesive on a | ower
surface (a cifoous] formation surface); a multi-joint robot 12, which
serves as a noving nmeans, for displaceably supporting the supporting
nmeans 11; and an uTheavswbpdrtiygi rmadhat i ny neamsriseswhachysenypad
as a light irradiating nmeans, which is provided at a position
relative to bhEunaterd/¥sot bsntorrenahl endeadasw hol dgr mH for hdedend,
the irradiating nmeans 13 being capable irradiating an adhesive |ayer
surface SA othehsuathesi gemsheetwisensianai snadiatedegichaéeoni $hown)
light. Note that strictly speaking, although an adhesive |ayer has a
t hi ckness, the pidtiesig@.on a lower surface side of the suction arm 15.

The suction region is connected to a decompression pump (not

shown) to be able to suck and hold the wafer W.

[0019]

The multi-joint robot 12 includes a base 20, first
to sixth arms 21 to 26 disposed on an upper surface side
of the base 20 , and a holding chuck 27 attached to a free-end
side of the gixth arm 26. The second, third and fifth arms
22, 23, and 25, are provided rotatably in the B, C, and E
directions, respectively, withina Y-Zplane ina state shown
in Fig. 1, and the first, fourth and sixth arms 21, 24, and
26 are provided rotatably around each axis thereof, i.e.
intheA, D, andFdirections, respectively. Themulti-joint
robot 12 in the embodiment is controlled using numerical
contrcol (NC control). That is, the movement amount of each
joint with respect to an object (in the embodiment, the wafer
Wor the like) is controlled based on numerical information
corresponding to each, and every movement amount thereof

is controlled by using a program. The holding chuck 27 is

provided with a pair of chuck pawls (not shown) which can



| ayer is considered as a plane because such a thickness is very thin,
such as several tens of mcroneters. [0018] The supporting
means 11 conprises a Y-shaped bifurcated suction arm 15, and an arm
hol der 16 for holding the suction arm 15, wherein a suction region
(not shown) is provided on a |lower surface side of the suction arm
15. The suction region is connected to a deconpressi on punp (not

shown) to bemgbkadw:auelk Bk, Felth &hen walrr Wink0818lche chuck ﬂaﬁ.‘@ls

nulti-joint robot 12 includes a base 20, first to sixth arns to 26

di sposed on @anuppgageyHiaes é:]&lg@.e e tHembaseade, 1and adid! CHHHJ: chygk
27 attached to a free-end side of the sixth arm 26. The second, third

and fifth armsl@2ng23huanrd225is ae@n,ﬂigurdadtbOéﬂbnahgeablyhﬁoBd Gehe
and E directions, respectively, within a Y-Z plane in a state shown
in Fig. 1, asdcthenfarstisf auird hrandtdiext hranege2laradd, cande26obige,
provi ded rotatably around each axis thereof, i.e. inthe A, D, and F
directions ,am@spketilvkey. The nmulti-j oint robot 12 in the

enbodi ment is controlled using nunerical control (NC control) . That
is, the noveb®®d20hnmount of each joint with respect to an object (in

t he enbodi nent, the wafer Wor the like) is controlled based on
nureri cal i nf or matTlom udbreesiedrdi ngytio wetis t aminesesyl Srivedextes the
amount thereof is controlled by using a program The hol ding chuck 27
i s provi ded WERadipdet wHy dhrekigdiing pnot Ihohar fbiwvh cdncadoaeis
toward or away from each other, wherein the chuck pawl s can

engage/ di seng&feat Hecw lssigiarradia Neticadtaon hé g dafp e Wutk- 2916 s
configured to exchangeably hold the suction arm 15, and any ot her
transfer ar L E@EEEPTLY| b8Re B t he ake) . and a support body 31 for

supporting the ultraviolet ray irradiating unit 30 so as
to enable head-swinging motion thereof. As shown in Figs.
1 and 3, the ultraviclet ray irradiating unit 30 comprises:
a case 35 having a substantially rectangular parallelepiped
shape which includes an irradiation port 33 made of a
transparent or translucent member on an upper surface
thereof; a lamp 36 constituting a light source, such as a
mercury lamp, disposed along the Y-axis direction in the
case 35; and a reflective plate 37 provided such that light
from the lamp 36 converges to form the focal axis P.
[0021]

The support body 31 comprises a frame 40 having a
generally U~-shaped frame which is opened upward, and a motor
M, and a shaft 41 connected to an output shaft of the motor
M. The ultraviolet ray irradiating‘unit 30 is pivotally

supported so as to enable head-swinging motion (rotational

10



[ 0020] The ultraviolet ray irradiati ng nmeans 13 includes the
ultraviolet ray irradiating unit 30 that forns a focal axis P as a
focus along a radial direction of the wafer W (Y-axis direction) (see
Figs. 1 and 2) , and a support body 31 for supporting the ultraviolet
ray irradiating unit 30 so as to enabl e head-sw nging notion thereof.
As shown in Figs. 1 and 3, the ultraviolet ray irradiating unit 30

conprises ! fceas)3ehRadoT] vA t3Hlstantt at |y 8Lt BRGYHET the rotation
par al | el epi ped shape which includes an irradiation port 33 nmade of a

transparent eenteanskigent ViRRele 8RaZR UPPSEtHaEHID-tdeRbhe, fRame
| anp 36 constituting a |light source, such as a nercury |anp, disposed

al ong the Y-axi.s dteceecting to thehcaseanfemand, achef Feehilvexphavecs34
provi ded such that light fromthe lanp 36 converges to formthe foca
~axis P. [002pEerform headhewingnant mbedyn3ileagpahsesagifisagecddcular
having a generally U shaped frame which is opened upward, and a notor
M and a shabtc4lC connect ethet pohat bohpegnisdafaxiof RCheagudtoswiMinlheg .
ultraviolet ray irradiating unit 30 is pivotally supported so as to
enabl e head-8wi nging notion (rotational notion) thereof within an
X-Z plane around the rotation center axis RC via the shaft 41 between
parts of thelPPaRe 40. According to such arrangenent, the focal axis
P can perform head-swi ngi ng notion along an imaginary circular arc IC
around the rotatioficenteraukxpseRC ray shovadiatipy. ®ethod22jn the
An ultraviolet ray irradiation nethod in the enbodinment will be now
descri bed wi ERPPELBERHCELILS g growdepggaBpd with reference to Fig. 4.

[0023]

Note that, in the case of the embodiment, as shown
in Fig. 2, the multi-joint robot 12 displaces (rotates) the
wafer W within a Z2-X plane relative to a position where the
center in a left and right directions of the wafer W and
the adhesive layer surface SA of the adhesive sheet S are
located on the focal axis P when the ultraviolet ray
irradiating unit 30 is directed in a vertical direction,
and around the focal axis P ag the rotation center axis WP
of the wafer W. Moreover, as shown in Fig. 4 (A), a state,
in which the ultraviolet ray irradiating unit 30 rotates
around therotationcenteraxisRC, thewaferWrotates around
the rotation center axis WP and the focal axis Pispositioned
at the right end of the wafer w, is stored in a controlling
means, previously not shown, as an initial position.
[0024]

When themulti-joint robot 12 sucks and holds the wafer

11



Note that, in the case of the enmbodiment, as shown in Fig. 2, the

nul ti-joint robot 12 displaces (rotates) the wafer Wwithin a Z-X

pl ane relative to a position where the center in a left and right
directions of the wafer Wand the adhesive | ayer surface SA of the
adhesi ve. sheet S are located on the focal axis P when the ultraviolet
‘ray irradiating unit 30 is directed in a vertical direction, and
around the facaktuaxi ¢iPhashbhednebatkoBnheent gr oaxtBe Wi obut ResWakgke
W Moreover, as shown in Fig. 4 (A, a state, in which the

ul traviol et edgriepfaghebugl théts3O1ioh ails 19 0une hbiethofain@Nrobot
center axis RC, the wafer Wrotates around the rotation center axis
WP and the facatraxésoPts cHpsiafeon®t@thiehent t ghl wndi toford heambrey .
w, is stored in a controlling nmeans, previously not shown, as an
initial positi(an).[0024] Wien the nmulti-joint robot 12 sucks and

hol ds the wafer Wstuck with the adhesive sheet S on the circuit

. surface therdob28hrough the suction arm 15, the nmulti-joint robot 12
transports the wafer Wto the initial position (see Fig. 4 (A ) .

[ 0025] Thefihens skowhdwn Fim. Fig( Bl (Bt hehd tulbviavadleqyray
irradiating unit 30 rotates at a constant velocity within the X-Z

pl ane arounditrkadietangonnttnderrat@dseR@wa kconstanadivaiprgty withen
constant ultraviolet ray using the lanp 36. As a result of such
rotation, thé&hpo&alZ @diagiep ampwend ohheheotagdionacentiar |xis ak€ wEile
centering around the rotation center axis RC, as_shown in Fig. 4.
And, the nul EFrPELALIRGHOPY E2edi A Herst VAE Aol era v URdNEHee lanp
rotation center axis WP so as to prevent the adhesive |ayer surface
SA of the adRési &S shd@SE | (mSHEh FG5RG Fromtiive TPegd! agtiss PPmoves

correspondingly to the rotation of the irradiating unit 30. [OOZGL
n° the imaginary circular arc IC cehtering arcund the

rotation centér axis RC, as shown in Fig. 4. BAnd, the
multi-joint robot 12 displaces the wafer W around the
rotation center axis WP so as to prevenf: the adhesive layer
surface SA of the adhesive sheet S from deviating from the
focal axis P, correspondingly to the rotation of the
irradiating unit 30.

[0028]

Then, when an ultraviclet ray is irradiated to the

left end side of the adhesive sheet S, as shown in Fig. 4(C),
the irradiating with the ultraviolet ray is completed. The
wafer W is transported to a next process through the
multi-joint robot 12, and in another process, the adhesive
sheet S is peeled off from the wafer W.

[QO27]

Therefore, according to this embodiment, since such

12



Then, when an ultraviolet ray is irradiated to the left end side of
t he adhesive sheets, as shown in Fig. 4 (C) , the irradiating with
the ultraviolet ray is conpleted. The wafer Wis transported to a
next process through the multi-jaint robot 12, and in another
process, the adhesive sheet Sis peeled off fromthe wafer W [0027]
Therefore, according to this enbodi nent, since such arrangenent is

enpl oyed t hakri-hagewehit- | D ném?@@?édla:l—fﬁtsp'&ﬁéeﬁmﬁ!%% WRfiefr W.Si9o@as 150
prevent the adhesive |ayer surface SA of the adhesive sheet S from

devi ating framsphackecaheawhsel Wosd espardiprghierito thkeahaadisw ngiag
notion of 'the ultraviolet ray irradiating unit 30, such advantage is

obt ai ned t hatutliecel snavf alied aciealihe adbBesi yerEsn e i firf Frsncuned
in the entire region of the adhesive sheet S while the relative

rotation or dbsplaastent yekpespyntihanaef tbstkephegansivaninh0@3d8lon
As above described, although the best configuration, nmethod, and the
| i ke for carpYiige autt tahei o e taiyohrhadeabean whselseduch sbeanbave
.description, the present invention is not limted thereto.
Thus, the présenbtiannent tbathabebedhrapeoilticalibybilkl agheated and be
described mainly in terns of a specific enbodinment, but those skilled
in the art napliddmiar fousdnithiecentime regihe ehidd aehes idesshiebed
above, as required, in termof shapes, |ocations, arrangenents, or
the |ike wtfowhidevitdid ngeiabhve heosabpenofora dispvd aahentdevehndiap
obj ect of the present invention.

therecf is kept constant.

[0028]

As above described, although the best configuration,
method, and the like for carrying out the invention have
been disclosed in the above description, the present
invention is not limited thereto..

Thus, the present invention has been specifically
illustrated and described mainly in terms of a specific
embodiment, but those skilled in the art may add various
modifications to the embodiments described above, as
required, in term of shapes, locations, arrangements, or
the like without deviating from the scope of a technical
idea and an object of the present invention.

[C029]

For example, such an arrangement may be adopted that

an appropriate shutter mechanism is provided outside or on

an inner surface side of the irradiation port 33 of the

ultraviolet ray irradiating unit 30. According to this,
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[ 0029] For exanpl e, such an arrangenment naybe adopted that an
appropriate shutter mechanismis provided outside or on an inner
‘'surface side of the irradiation port 33 of the ultraviolet ray
irradiating unit 30.. According to this, in the case where a |anp,
requiring rise tinme before ultraviolet ray irradiation, is adopted,

if the shutter is closed and the lanp is previously turned on, it is
possi bl e to shartnestahbe WHaravi 9l ebmpay Fdd@tifld 01 cRNGUEENELY¥ ore
wi th opening the shutter. Further, as a light source, it Is not
prevented touadepiriadlkal 8g¢n tadwiatei dbh quﬁéﬁl%Eﬁ:ij,gbfmI?e MRidler is
halide |anp, a light-emtting diode, or the |like other than a nmercury

l'anp. [0030] closed aWdishe lAmphes greme REOdiARREed sht hovals bbesepse
of the adhesive of the adhesive sheet S being cured by irradiating an
ul traviol et taystardestabbedulttairsopessihl eitpaappt yohocogriheesnang
the like which are configured to tenporarily stick a heat- sensitive
adhesi ve shewtthoopenahgrth¢ simgtthent iRutihdr ) rdy asliightt Beuadbesiiyve
sheet to the wafer. W Light in this situation may include an infrared
ray and the Lehet psewenesdiplaiogtD@dblogen lamfuatiiargrddcdrst hbght ,
necessarily be required for the supporting neans 11 to be supported
by the nultiajoehalrbbdide2lampd aheightmbokdeing6dimgeheoronfieglitkd
to be held by an appropriate rotation nmechanism Moreover, the

suppor ti ngneahberitiag ehaegicuravileimet. ray irradi ati ngmeans 13 is not
only disposed at a vertically relative position as an illustrated
exanpl e, but [8P38)nay be di sposed vice versa, or relatively disposed

in a horizontal direction. _
( Also, in the above embodiment, although the case of

the adhesive of the adhesive sheet S being cured by
irradiating an ultraviolet ray is described, it is possible
to apply to devices and the like which are configured to
temporarily stick a heat-sensitive adhesive sheet to a wafer
W, and heat it to firmly stick the adhesive sheet to the
wafer W. Light in this situation may include an infrared
ray and the 1like, as an example.

[0031]

Further, it is not necessarily be required for the
supporting means 11 to be supported by the multi-joint robot
12, and the arm holder 16 may be configured to be held by
an appropriate rotation mechanism. Moreover, the
supportingmeans 1l andthe ultraviolet ray irradiatingmeans
13 is not only disposed at a vertically relative position
as an illustrated example, but also may be disposed vice

versa, or relatively disposed in a horizontal direction.
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I'n other words, the present invention nmay be variously nodified as
l-ong as requirenments described in clains are net. [0032]
Furthernore, the irradi ated objects are not limted to wafers W but
may al so include other things such as glass plates, steel plates, or
resin plates, and sem conductor wafers may be silicon wafers or
conmpound wafers. [0033] Still further, a way of displacing

the wafer Wmayobeear waitd<£al topepabisenr asve@Wor hdy dbe Svafibgkly
than the rotational operation illustrated in the above enbodi nent.

[ 0034] modligdedaasshonyg a8 Feguifemstel aasaitiaegerantlHaxBeare
adopted that the wafer Wis fixedat a predeterm nedposition, and the
ultraviolet may.irradiating means 13 is displaced so as to prevent
the adhesive |ayer surface SA of the adhesive sheets from deviating
fromthe focysoagis P, correspondingly to the head-sw nging notion of
the ultraviolet ray irradiating neans 13. In this case, a driving
nmeans nmay be provi edthkiroiorenabhesithedihtedwly] etts ayrd noadl ahingd
Means 13 to nove vertically.

to wafers W, but may also include other things such as glass

plates, steel plates, or resin plates, and semiconductor

wafers may be silicon wafers or compound wafers.

[0033]

Still further, a way of displacing the wafer W may
be a vertical operation, as shown in Fig. 5, other than the
rotational operation illustrated in the above embodiment.
[0034]

Also, as shown in Fig. 6, such an arrangemént may be
adoptedthat thewaferWis fixedat apredeterminedposition,
and the ultraviolet ray irradiating means 13 is displaced
so as toprevent the adhesive layer surface SA of the adhesive
sheet S fromdeviating fromthe focus axis P, correspondingly
to the head-swinging motion of the ultraviolet ray
irradiating means 13. In this case, a driving means may
be provided which enables the ultraviolet ray irradiating
means 13 to move vertically.

[0035]
Further, as shown in Figs. 7(A) to 7{(C), such an

arrangement may be adopted that the wafer W is diéplaced

through the multi-joint robot 12 such that the irradiated
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10035] Further, as shown in Figs. 7(A) to 7(C, such an
arrangenment may be adopted that the wafer Wis displaced through the
multi-joint robot 12 such that the irradiated surface is orthogonal
to the central optical axis C of the ultraviolet ray irradiating.
means 13. In this case, the wafer Woperates as a conpl ex operation
including a rotational operation around the rotation center axis W
and a verticalhrgpeeai s dr-@gseshsUcHh that ctheraendhal captical A¥Sthe
is entered froma direction orthogonal to the adhesive | ayer surface
SA of the adhesirueisheet rSy amgadhiateher eckhs 33necessanyst gaghanggea
program so that the multi-joint robot 12 can perform such a
operation. Swaliean var cpegerert gan £f teepilvel Yoperagiat e iarluding a
ultraviolet ray while reducing energy |oss of the ultraviolet ray,
and event ual kypteanohalespéiet 1 bghkiragirant he yratfa @ionkcehaeirch et s nayaha
save electric power consunption. [0036] Furthernore, as shown
in Fig. 8, aaseartondicoperaafien tbfidedi sushutkatwi thet benadhdsopeical
sheet Sto a lower surface (a circuit formation surface) thereof via
an ul travi ol ekxisut ablemtadtesbfven sadilreat { be cotteygdraridtottdieat adkesive
nounted to a ring frame RF on an upper surface (a rear surface)

t hereof via aapeti sgrEaeetShbiihebadhsedvassheet rg adingt ctleobjfeck. it

[ 0037] ~Still further, in the above enbodi nent, although the
focal axis Pigl bhRgeasaai &b dhavgei anpvbgrae aaf ehaw the Ymakis-joint
direction) has been illustrated and described as a focus, the focus

may be a poi BPPCEnl? KRs easEorntich arepepieioray Suchanadrrgnaenenso

may be configured to enabl e, . .
can effectively irradiate an ultraviolet ray while reducing

energy loss of the ultraviolet ray, and eventually can lower
the light quantity of an ultraviolet ray to save electric
power consumption.

[0036]

Furthermoré, as shown in Fig. 8, a semiconductor wafer
that is stuck with the adhesive sheet S to a lower surface
(a circuit formation surface) thereof via an ultraviolet
curable adhesive, and on the other hand, that is mountéd
toaring frame RF on an upper surface (a rear surface) thereof
via a dicing sheet S1 may be used as an irradiated object.
[0037]

Still further, in the above embodiment, although the
focal axis Palong a radial direction of the wafer W (a Y-axis
direction) has been illustrated and described as a focus,
the focus may be a point. In this case, the ultraviolet

ray irradiating unit 30 may be configured to enable
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t hree-di nensional nmotion in which it also perforns the head-sw nging
motion within the Y-Z plane in addition.to the head-sw nging notion
within the X-Z plane, and the supporting neans 11 may al so be
configured to enabl e three-dinmensional notion in which it also
perforns the head-swinging notion within the Y-Z plane in addition to
Wi thin the X-Z plane. [0038] Mor eover, as the above

enbodi ment, tﬂrb@edﬁ%%%deﬂéitﬂﬁtiﬂﬂrﬁﬂ'9h§EhCHEa@I%é“%€¥f8§méSthe
cured, oxygen contained in the air inhibits cure of the ultraviolet

curabl e adhegkwa.- shahgtifigs moasRN wituGh aheakangesnat iAayqhetasapted
that the wafer Wstuck with adhesive sheet S is surrounded by a

casi ng and t hael headapablg mf ddotdkh ngieHinoghsl de AiglLawdd &Ad the
ultraviolet ray is irradiated after the inside of the casing is
filled with anpppettingasnedm®sphereayguaisas e nkbnoggnreds.tdhdfable
such an atnosphere is preferably changed based on the properties of
the irradi at etdrebf-edmensWHAR 1l S@AAVED | Bhich. iA |dighdt perfdiasi ehe
apparatus, conpri sing: a supporting nmeans for supporting an

i rradi at ed obpedtpwangiag mglticnr wadhdi nipen¥adsphanengnaafidétusoat ta
| ocation spaced by a predeterm ned di stance and being provided so as
t o enabl e hewdtbinngiwg Xmdt ipdmnteher eof ; wherei n the supporting
nmeans rel atively di splaceably supports the irradi ated object with
respect to tHh80BBght irradiating means so as to prevent an irradiated
surface of the irradi ated object fromdeviating froma position of
the focus, corresptpdeayey.tas tihe ﬁ@@ﬁfSﬂmhgﬂh@enﬁblbm'Qﬁe19@§eiwghre

irradiati ng neans.
theultrav1oletcurableadhe51vejjacured oxygencontalned

intheair inhibits cure of the ultravioclet curable adhesive.
For this reason, such an arrangement may be adopted that
the wafer W stuck with adhesive sheet S is surrounded by
a casing and the like capabie of blocking out outside air,
‘and an ult;aviolet_ray is irradiated after the inside of
the casing is filled with an inert gas atmosphere such as
a nitrogen gas. Thus, such an atmosphefe is preferably

changed based on the properties of the irradiated object.
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2. Alight irradiation apparatus, conprising: a supporting nmeans for
supporting a sem conductor wafer that is stuck with an adhesive sheet
on a circuit formation surface via an ultraviol et curabl e adhesive
and is mounted to a ring frame on the rear surface side thereof via a
di cing sheet; and a light irradiating nmeans having a focus at a

| ocation spaced by a predeterm ned di stance, ‘and bei ng provided so as
to enabl e hegeaswragichg rmaty gy .t her eof and being capable of emtting
an ultraviol et ray; wherein the supporting nmeans rel atively

di spl aceabl y1suppont sighe sewhaeaduchobpwaieiu ! kdmgspesing 0 the
l'ight irradiating nmeans so as to prevent an irradi ated surface of the
irradi ated object &reupietalifonéans Eqrosstppdreingt en f 0eUsdiated
correspondingly to the head-sw nging notion of the Iight irradiating
means. 3. Tbkjkight andradibdghioni appdt at sy asentsingring o dosuk ar 2,
wherein the supporting nmeans is supported by a noving neans, and the
novi ng neansloaatdosplspmmeddiebguppartede emahsedudh sthakcet hnd being
irradi ated surface is orthogonal to the central optical axis of the

| 'i ght irradi arbngdedase. ass tollemadlghthaad-adiiatgiorg appar@ ushereof ;
according to claim1, 2, or 3, wherein the light irradiating nmeans

i ncludes a |ight ivhadearitie apppofbingonstans ired altiigtetl vt @iéptaraably
focus, and a support body for supporting the light irradiating unit
so as to enaBiePheid- shengrngdastednobiecsowithsreapkghtoi thadlaghon
method for irradiating light to an irradiated surface by using a

| i ght irradi aFreAliappagamgsnenePudbngCarsappbrt fPhgirradsated surface
supporting an irradi ated object, and a |ight irradiating neans having
a focus at affokl®iisirapaterr Kpiecs Euemeiayhabinpstrpre raeibdiongot
provi ded so as to enabl e head-sw_ngi ng notion_thereof, the nethod
conprising: the LOChs; feRTHeRPPRYHRILY rERlitdlg dfafhisWe nggma mesipn of
di splacing the ircradi ated ohject, so as to prevent the irradiated
surface fronFB@vﬁéE hg 1 F8f&E 530S S Sof the focus, correspondingly
to the head-sw nging notion of the

2. lA light irradiation apparatus, comprising: a
supporting means for supporting a semiconductor wafer that
is stuckwithanadhesive sheet onacircuit formation surface
via an ultraviolet curable adhesive and is mounted to a ring
frame on the rear surface side thereof via a dicing sheet;
and a light irradiating means having a focus at a location
spaced by a predetermined distance, and being provided so
as to enable head-swinging motion thereof and being capable
of emitting an ultraviolet ray;

wherein the supporting means relatively displaceably
supports the semiconductor wafer with respect to the light
irradiating means so as to prevent an irradiated surface

of the irradiated object from deviating from a position of
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light irradiating neans. 6.The light irradiation method according to
claim5, wherein the head-swi nging notion of the light irradiating
nmeans -and the displacenent of the irradi ated object are perfornmed so
as to maintain a state in which the central optical axis of the |ight
irradiating neans is directed in a direction orthogonal to the

i rradi ated surface.

the focus, correspondingly to the head-swinging motion of

the light irradiating means.

3. The light irradiation apparatus according to claim
1 or 2, wherein the supporting means is supported by a moving
means,andthemovingmeaﬁscandisplacethesupportingmeans
such that the irradiated surface is orthogonal to the central

optical axis of the light irradiating means.

4. The light irradiation apparatus according to claim
1, 2, or 3, wherein the light irradiating means includes
alight irradiatingunit for condensing light to forma focus,
and a support body for supporting the light irradiatingunit

so as to enable head-swinging motion thereof.

5. A light irradiation method for irradiating light to
an irradiated surface byusinga light irradiationapparatus
including a supporting means for supporting an irradiated
object, and a light irradiating means having a focus at a
1océtion spaced by a predefermiﬁed distance and being
provided so as to enable head-swinging motion thereof, the
method comprising: |

performing 1light irradiation while relatively
displacing the irradiated object, so as to prevent the
irradiated sgrface from deviating from a position of the

focus, correspondingly to the head-swinging motion of the
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light irradiating means.

6. The light irradiation method according to claim 5,
wherein the head-swinging motion of the light irradiating
means and the displacement of the irradiated objecf are
performed so as to maintain a state in which the central
optical axis of the light irradiatingjmeans is directed in

a direction orthogonal to the irradiated surface.
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