GRINDING METHOD FOR PLATELIKE WORKPIECE BACKGROUND OF THE INVENTION Field of
the Invention The present invention relates to a grinding method of grinding a platelike workpiece
such as an optical device wafer, and more particularly to a platelike workpiece grinding method of
grinding a platelike workpiece attached to a support member to reduce the thickness of the platelike

workpiece to a predetermueghiyfRess- PERSHREAR Y N REARI WO RK PIECE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a grindimggthod of grinding a platelike workpiece

such as an optical device wafer, and more partiguia a platelike workpiece grinding method

of grinding a platelike workpiece attached to aparpmember to reduce the thickness of the

platelike workpiece to a predetermined thickness.

Description of the Related Art

In recent years, it has been desired taaedhe thickness of an optical device wafer

in order to realize an optical device reduced ae find weight. A plurality of division lines

are formed on the front side of an optical deviedarto thereby partition a plurality of regions

where a plurality of optical devices are respetyiiermed. The back side of the optical

device wafer having the optical devices formed loa front side is ground to be reduced in

thickness. In general, a protective tape for mtotg the optical devices is attached to the

front side of the optical device wafer in grinditige wafer (see Japanese Patent Laid-open No.

Hei 5-198542, for example).



In recent years, it has been desired to reduce the thickness of an optical device wafer in order to
realize an optical device reduced in size and weight. A plurality of division lines are formed on the front
side of an optical device wafer to thereby partition a plurality of regions where a plurality of optical
devices are respectively formed. The back side of the optical device wafer having the optical devices
formed on the front Stk Igyghoyied thebepadatdevitehivhimssniadgady alea ieadediviétiapediecrease in
protecting the optical devices is attached to the front side of the optical device wafer in grinding the
wafer (see Japanese Patent Laid-open No. Hei 5-198542, for example). The rigidity of the optical
device watBiclesadrkigywrierdadeg aithdingesieRse Aciaeivnwsd dhehadvanrsartibeyarnarigs&ipp,
Accordingly, with the advance of the grinding step, the optical device wafer is largely warped to cause
a high possibility of breaking or cracking in the wafer. Further, when the outer circumferential E}?}gion of

the opticald@APHGRLRSVICSHURIRINSIMEEY NP eEde FABNEYNRaRRIRIIR) OfhRieAkiRg B SIS In

cracking, breaking, or chipping at the outer circumferential portion of the wafer. To solve the
above proplems ip the grinding step, there has been proposed a.methpd of grinding the. optical. device
alter 2 ATkomBlEGe h LTSN VFore 1ot vLreP CSRIURLIPtS S SUa el R 1
Japanese Patent Laid-open No. 2004-207606, for example). According to this method, the optical

Japanese Pat en No. 2004-20760¢ : f
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wafer. SUMMARY OF THE INVENTION

chipping at the outer circumferential portion oé tvafer.

To solve the above problems in the grinditep, there has been proposed a method
of grinding the optical device wafer as a workpiatéhe condition where the wafer is attached
to a rigid support member (see Japanese Patentopaid No. 2004-207606, for example).
According to this method, the optical device watesupported to the rigid support member
and thereby reinforced, so that the warpage obphieal device wafer in the grinding step can

be suppressed to thereby prevent damage to the. wafe

SUMMARY OF THE INVENTION
In the above-mentioned grinding method,dp#cal device wafer as a workpiece is
fixed through a resin, for example, as a fixingrage the front side of the support member,
and the wafer is then ground to obtain a predetexdhithickness. After performing the

grinding step, the resin is softened to physicakel the support member from the optical



In the above-mentioned grinding method, the optical device wafer as a workpiece is fixed through a
resin, for example, as a fixing agent to the front side of the support member, and the wafer is then
ground to obtain a predetermined thickness. After performing the grinding step, the resin is softened to
physically peel the support member from the optical device wafer. However, since the rigidity of the
optical devderiveafeaimdudddvireteicksiass hgragititiont thereak depussivaityraedaced) éntohilc&rossc
device wafer in peeling the support member. It is therefore an object of the present invention to
provide a platelike workpiece grinding method which can suppress damage to the platelike workpiece
in peeling Bheadlyplewyt FReraberdropsaikiiiaadidamagrpieddtichlsayisaniedreds. peeling 46ecsuanest
with an aspect of the present invention, there is provided a platelike workpiece grinding method
including a platelike workpiece placing step of applying a photocurable resin to at least one of the front
side of a SSPIPEMember and the front side of a platelike workpiece, the support member being
formed of metal and having a thickness allowing the curvature of the support member by an external
force, next making the frgnt sife of the platelike workpiece face the front side of th]e support member
with the photocurablb oS TRSroRBd TAG AL R EE D i METD BFL A8 RSO ARSIl kP s
the platelike workpiece is sunk in the photocurable resin and the photocurable resin is raised so as to

A el g et A

photocurable resin; a platelike workpiece fixing step of applying ultraviolet radiation through the

platelike wadtRigsertartheREIaIR FRSIBIS RHEJEE ipiesrable resin, thereby fixing the platelike
workpiece through the photocurable resin to the support member after performing the platelike

workpiece placing step; a thickness reducing step of holding the support member on a holding table
and next grinding thie adoridecs thittplate bispecrrspitee poeisstentdhe tthicknisssrof/iledo atplikelike
workpiece to a predetermined thickness, after performing the platelike workpiece fixing step; and a
removing step of softening the photocurable resin by applying heat or water in the condition where a
ground suwackpigche @liaadiiige watksidcénigliditbom aptiaitid ke dimine aaliroithesteppoft apptybeg aind
the photocurable resin from the platelike workpiece so as to curve the support member and the

photocurable resin, after performin? the thickness reducing step. '
photocurable resin to at least one of the fron¢ @itla support member and the front side of a

platelike workpiece, the support member being falnoé metal and having a thickness
allowing the curvature of the support member byeriernal force, next making the front side
of the platelike workpiece face the front sideha support member with the photocurable resin
interposed therebetween, and next pressing theeligkat workpiece until the platelike
workpiece is sunk in the photocurable resin andptimatocurable resin is raised so as to fully
cover the outer circumferential surface of thegdié workpiece and reach the back side of the
platelike workpiece, thus placing the platelike kmece on the support member through the
photocurable resin; a platelike workpiece fixingpsof applying ultraviolet radiation through

the platelike workpiece to the photocurable resicure the photocurable resin, thereby fixing



With this configuration, the platelike workpiece is supported to the support member formed of metal, so
that the platelike workpiece can be ground to be reduced in thickness in the condition where flexing of
the platelike workpiece is suppressed. Further, the thickness of the support member formed of metal is
a thickness allowing the curvature of the support member by an external force, so that the support
member cHre @atahkedwvonkpeice tiortugyie blya pphoiveurebparstalitiey sufihers npgothen eftdep éndonrthieg
platelike workpiece. Accordingly, damage to the platelike workpiece can be suppressed in peeling the
support member from the platelike workpiece reduced in thickness. Preferably, the surface roughness
of the fronthgidelaietire supFPiearRiBeiNg RiRRsraHAICNESIEHIE $ERIYRAH SN Ghe & SHIPSIEE BleRwer
platelike workpiece, so that the photocurable resin is peeled together with the support member in the
removing step. With this configuration, the surface roughness of the front side of the support member

is larger tHh ShBYARELLARIE AR S2ef HENAIRY e BREY-HtRGKRIFIBIKS e kRieERHRJIGIHRE the

bonding strength between the support member and the photocurable resin can be set larger than that
between t%('a latelike workpiece and the photocurable resin. As g result, the support member 'tm. he
photocurabISHBEREC o6 B GedRRET S R eSS, < A BNa PR
invention, it is possible to provide a platelike workpiece grinding method which can suppress damage

invertion, is possible to pravide hod which ca .
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manner of realizing them will become more apparent, and the invention itself will best be understood

from a stugy whtbe foHawipeRfFgsHRIABraNs grReROS fArer IRl RRER IR taei atiatemh Hauhles
showing some preferred embodiments of the invention.
and next peeling the support member and the phablauresin from the platelike workpiece
SO as to curve the support member and the photaeurasin, after performing the thickness
reducing step.

With this configuration, the platelike wpikce is supported to the support member
formed of metal, so that the platelike workpiece ba ground to be reduced in thickness in the
condition where flexing of the platelike workpieisesuppressed. Further, the thickness of the
support member formed of metal is a thickness atigwhe curvature of the support member
by an external force, so that the support memberbeacurved in peeling to thereby improve
the peelability of the support member from the gllké workpiece. Accordingly, damage to
the platelike workpiece can be suppressed in pgehe support member from the platelike

workpiece reduced in thickness.

Preferably, the surface roughness of thatfside of the support member is larger



BRIEF DESCRIPTION OF THE DRAWINGS FIGS. IA and 1B are perspective views showing a
manner of applying a photocurable resin to a support substrate in a placing step constituting a grinding
method for an optical device wafer according to a preferred embodiment of the present invention;
FIGS. 2A and 2B are sectional views showing a manner of pressing the optical device wafer in the
placing stepan the-$Grthtea ceglinaas \oéhsHoovingi denufoiietiké apmiypigodirswitiat lightgbdtoeurable
photocurable resin in a fixing step constituting the grinding method;
resin is peeled together with the support memberthe@ removing step. With this
configuration, the surface roughness of the fraae ®f the support member is larger than the
surface roughness of the front side of the plagelikorkpiece. Accordingly, the bonding
strength between the support member and the phaigeuresin can be set larger than that
between the platelike workpiece and the photocereddin. As a result, the support member
with the photocurable resin can be easily peelech fihe platelike workpiece.

According to the present invention, it igspible to provide a platelike workpiece
grinding method which can suppress damage to telide workpiece in peeling the support
member from the platelike workpiece reduced inkihéss.

The above and other objects, features dadrdiages of the present invention and the
manner of realizing them will become more appareng the invention itself will best be

understood from a study of the following descriptand appended claims with reference to the

attached drawings showing some preferred embodsérihe invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are perspective views shgvei manner of applying a photocurable

resin to a support substrate in a placing steptitotisg a grinding method for an optical



FIGS. 4A and 4B are sectional views showing a manner of grinding the optical device wafer in a
thickness reducing step constituting the grinding method; FIGS. 5A and 5B are sectional views
showing a manner of peeling the support substrate and the photocurable resin from the optical device
wafer in a removing step constituting the grinding method; and FIG 6 is a flowchart showing the
grinding nudhioe foatbe aquardintpica prafer ot erdbapion thisqpeésead ipvdmidiment. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT A preferred embodiment of the present
invention will now be described with reference to the attached drawings. A grinding method for an
optical device wafef(i§tsieRkeandrRBicde) st siom yivng shavireapantiodipessoIgHe e aial device
invention includes a placing step (platelike workpiece placing step) of placing the optical device wafer

on a support . .
wafer in the placing step;

FIG. 3 is a sectional view showing a manokmpplying ultraviolet light to the
photocurable resin in a fixing step constituting grinding method,;

FIGS. 4A and 4B are sectional views showangnanner of grinding the optical
device wafer in a thickness reducing step consiguhe grinding method;

FIGS. 5A and 5B are sectional views showingnanner of peeling the support
substrate and the photocurable resin from the alptievice wafer in a removing step
constituting the grinding method; and

FIG. 6 is a flowchart showing the grindingethod for the optical device wafer

according to this preferred embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present imoen will now be described with
reference to the attached drawings. A grindinghaetfor an optical device wafer (platelike
workpiece) according to a preferred embodimenthef present invention includes a placing

step (platelike workpiece placing step) of placitig optical device wafer on a support



substrate (support member), a fixing step (platelike workpiece fixing step) of fixing the optical device
wafer to the support substrate, a thickness reducing step of grinding the optical device wafer to reduce
the thickness thereof, and a removing step of peeling the support substrate from the optical device
wafer. In the placing step, a photocurable resin is first applied to a metal substrate as the support
substrate anbstiatescpipdelivenhér),is st @respe(bthraiigtk thecehbtomustbl® siiog the watiabl
substrate, thereby placing the optical device wafer on the support substrate. In the fixing step,
ultraviolet light (ultraviolet radiation) is applied to the photocurable resin to cure the photocurable resin,
thereby fixigyitee \wattialutwceupamit BlbaHRth et EERSIE gesianefrarisaine theupptiesd devike
thickness reducing step, the back side of the optical device wafer is ground to reduce the thickness of
the optical device wafer. In the removing step, the photocurable resin is_softened and the support

substrate WHEK{RIREFFIBE BuehEgI5 BREPANEHR 'MBE@RR&HIB?@EWWB%%HB%Héélpéggﬂ?efrom

wafer. The support substrate formed of metal used in this preferred embodiment has high
supportab'li}t in heltlaickness reducing step and high peelability in the removing step. Accordingly, by
performin$ %ggﬁ%a ‘a‘é'\?f%é!"\‘i’z%!er grinding method according to this preferred embodiment, the
optical device wafer can be ground to be reduced in thickness and the support substrate can be easily

Egeéigcc;{;ezh; 3@?ﬁ'tﬂ8"!ﬁ8&i¥?&%t@ﬂf@ BB AECRIS R T esels e theraP adinaaatev il g
support substrate and the optical device wafeext pressed through the photocurable resin on
the metal substrate, thereby placing the opticalcéewafer on the support substrate. In the
fixing step, ultraviolet light (ultraviolet radiain) is applied to the photocurable resin to cure
the photocurable resin, thereby fixing the optaaice wafer through the photocurable resin to
the support substrate. In the thickness redudeg she back side of the optical device wafer
is ground to reduce the thickness of the opticalicge wafer. In the removing step, the
photocurable resin is softened and the supporttiaibss next curved to be peeled together
with the photocurable resin from the optical devicder.

The support substrate formed of metal usetthis preferred embodiment has high
supportability in the thickness reducing step angh hpeelability in the removing step.
Accordingly, by performing the optical device wafgrinding method according to this

preferred embodiment, the optical device wafer lmarground to be reduced in thickness and

the support substrate can be easily peeled offe dytical device wafer grinding method



The placing step will be described with reference to FIGS. IA to 2B. FIGS. |A and 1B are perspective
views showing a manner of applying the photocurable resin in the placing step, and FIGS. 2A and 2B
are sectional views showing a manner of pressing the optical device wafer in the placing step. As
shown in FIG 1A, a photocurable resin R is applied to the front side 51 of a support substrate S by
using a resiccapgilygnip dipisguetie e dTém besimegop lvitighapplessdubedhaglatabzzle 11 for downwardly
discharging a liquid resin. More specifically, the photocurable resin R as a fixing agent for fixing an
optical device wafer W to the support substrate S is discharged from the nozzle 11 of the resin
applying apparatus ThAfERCIPGIGIAG B Biectieseriing wikipmheatie ElfpfortAubsiBie 8@ dptisad
device wafer W is positioned directly above the support substrate S as shown in FIG 1B. Thereafter,
the optical device wafer W.is stacked on the support substrate S in its central area where the )
photocurabf® FESIRFEIRECHER YIEHHISHM LR AMABAREFHARDS IRBIATAIRARIPSSIR 18 R RIREHKY
between the optical device wafer W and the support substrate S. The optical device wafer W as a
workpiece (platelik r§p' g%h structure such.that a gallium nitride.compound semi onf ctor
et is o R e A2 O NP ORGP O Bt G, PR e
crossing division lines (not shown) are formed on the front side W1 (not shown in FIGS. |IA and 1B; see
FIGS. 2A B, E%%gwgéegt%fpt_he optical device wafer W, thereby partitioning a plurality of regions
where a plurality of optical devices (not shown) are respectively formed. The support substrate S
is provided by a substantially disk-shaped aluminum sheet having a thickness allowing curvature by an
external force. The al4pRRBEKRANEIE. S RasaprRIRR IRESRE thaliddrRppra @it enerfient dauiceswaderaV
so that it can support the whole of the optical device wafer W. The front side Si of the support
substrate S has a surface roughness larger than that of the front side W1 of the optical device wafer
W. Accordingiyothsutsitatd & ¢y heingenrtdsirsapplyinguiasisate S Pinel tosiplapiolgingppesinus & has
larger than that between the optical device wafer W and the photocurable resin R, so that the
photocurable resin R comes into contact with the support substrate S more tightly than with the optical
device wafenw.Zithd udfacevawartdg diseh begingreatedidiyieandasta sipegificabyrsecgrndingufeble
example.

resin R as a fixing agent for fixing an optical mevwafer W to the support substrate S is
discharged from the nozzle 11 of the resin applyagparatus 1. After applying the
photocurable resin R to the support substrate &,oftical device wafer W is positioned
directly above the support substrate S as showil@ 1B. Thereafter, the optical device
wafer W is stacked on the support substrate $iodahtral area where the photocurable resin R
has been applied in such a manner that the phaioleuresin R is sandwiched between the
optical device wafer W and the support substrate S.

The optical device wafer W as a workpiqaatélike workpiece) has a structure such

that a gallium nitride compound semiconductor layerformed on the front side of a

substantially disk-shaped sapphire substrate. ukapty of crossing division lines (not



The photocurable resin R is provided by a solventless photocurable resin to be cured by applying
ultraviolet light. As shown in FIG 1A, the photocurable resin R is applied to the support substrate S in
such a manner as to be dropped from the nozzle 11 of the resin applying apparatus 1 to the central
area of the front side Si of the support substrate S. While the solventless photocurable resin R is used
in this prefgrosdhé iateofti mesd, @nyhet fremiisitke Myénisot b I Sixidy dinel 4)ij ced el ENE S waany 28,
the support substrate S may be used. For example, a thermosetting resin may be used. After
stacking the optical device wafer W through the photocurable resin R on the support substrate S, a
pressure iASHRETRISHR dptietinaliseviegaraeny\siner Blaytesnittap phvaality 05 segdionm WhEIE S.
2A and 2B, thereby pressing the optical device wafer W through the photocurable resin R on the
support substrate S. The pressing apparatus 2 includes a chuck table 21 having a suction holding

surface foRivEa!BY 2TRPHER! dSURRS MAFRPVNAFRAERIDEE/SOBISHAe support substrate S is held

under suction on the suction holding surface of the chuck table 21, thereby holding the support
substrate S on the chuck table 21. The pressing apparat further jncludes a pressing portion 22 for
oressing the back SHASORR SR ot e WAL PHIRALY HiSEarapsy SISV Biso6s
the chuck table 21 so as to be vertically movable. As shown in FIG. 2A, the pressing portion 22 is

brought in%&%%ﬁ%%@&%ﬁéﬂ@ tﬁ%@%ﬁgﬁ r?\g;ﬁg" S%W%afe*rﬂga%”gé@o‘i’f"é’u GLOER s o

applied to the pressing portion 2 rdly press the optic ice wafer W. When the
optical device wafer W is pressed downwardly, the spacing between the optical device wafer W and

the suppogradbisiigée & radiere-2Be Hie hrtardaRieRRING hiagiallnss ASISENHDIRY G ERW'S

A in FIG 2A. When the downward force applied to the pressing portion 22 is further increased, the
optical device wafer W. The front side S1 of th@ort substrate S has a surface roughness
larger than that of the front side W1 of the optabavice wafer W. Accordingly, the contact
area between the support substrate S and the pinalbbe resin R is larger than that between
the optical device wafer W and the photocurablenr&s so that the photocurable resin R
comes into contact with the support substrate Sertightly than with the optical device wafer
W. The surface roughness can be increased byldasithg or coarse grinding, for example.

The photocurable resin R is provided bylaentless photocurable resin to be cured

by applying ultraviolet light. As shown in FIG. 1#&e photocurable resin R is applied to the
support substrate S in such a manner as to be ebldppm the nozzle 11 of the resin applying
apparatus 1 to the central area of the front sileofSthe support substrate S. While the

solventless photocurable resin R is used in the$epred embodiment, any other fixing agents

capable of fixing the optical device wafer W to thgpport substrate S may be used. For



optical device wafer W is sunk in the photocurable resin R as shown in FIG 2B. In this condition where
the optical device wafer W is sunk in the photocurable resin R, the photocurable resin R is raised so as
to fully cover the outer circumferential surface of the optical device wafer W and reach the back side
W?2 of the optical device wafer W as shown in FIG 2B. In the next step to be described later, the
photocurablearegia, R iheuresaitihg siditiaay Wwearsdtie photocurable resin R fully covers the outer
circumferential surface of the optical device wafer W so as to reach the back side W2 of the optical
device wafer W, thereby firmly fixing the optical device wafer W to the support substrate S. The
fixing step will now Bételestrpidaanitiereriiealcdavicravaer W dugh thechbeip cisabih éasiy B warther
of applying ultraviolet light UV to the photocurable resin R in the fixing step. The support substrate S
on which the optical device wafer W has been placed through the photocurable resin R in the placing
step mentHRRPHoBYESEHE W tr Sh BpBFRi fo' B BRISHJR PRERP 5K S ahpfardh Y MRIPAsh IpNsg Sing
ultraviolet light UV to the photocurable resin R. The ultraviolet light applying apparatus 3 includes a
stage 31 for placi € support su e S ther nd an ultravjplet light source 32 positigned
bove e BB 2 3SR D S 2R A o L D e R
stage 31 and the ultraviolet light UV is next applied from the ultraviolet light source 32 to the back side

can rans U TOeNI IOFE OV e PR Wav ey b AP RS fa e o

UV applied to the back side W2 of the optical device wafer W is transmitted through the optical device
wafer W t‘élﬁ%@ﬁ"'tzﬂb%pﬁﬂ?tﬁ‘évmﬁ@ reghliGh hofirlipQasRRIfeoin RobrsuSr2diiefcwiBtdiga trastiglet

light UV through the optical device wafer W is cured by a chemical reaction with the ultraviolet light
UV, so that the optical device wafer W is fixed to the support substrate S. The photocurable resin R
thus curetheak bieigraanst thgesuppoithsiiisstatied deviekiweailitidh inrihe éhiciniess edliningstepdoolbe
performed later. The thickness reducing step will now be described with reference to FIGS. 4A
and 4B. FIGS. 4A and 4B are sectional views showing a manner of grinding the optical device wafer W
in the thickhesshieckidiaigstép, Therbhyk idding 2t tisa pipoidsireaieyite ovaftreV\clinel talihe lppofhe
substrate S in the fixing step is ground by using a grinding apparatus 4 shown in FIGS. 4A and 4B.
The grinding apparatus 4 includes a chuck table (holding table) 41 having a suction holding surface

formed of BIBSPHI FRPAFARIMABKHICAIRSIHESS MEERSHRIANGS: SHNASIHIT dhaiRgaksiErIN2abbe 1

is located below the _chuck table 41, SO that the chuck table 41 is_ rotatable about a rotation axis C_I. The
2 of the BRI IS HE SN o READI A2 SN VISP A D (RcAd 6 5 t
be vertically movable.
As shown in FIG. 2A, the pressing portidhi2 brought into contact with the back
side W2 of the optical device wafer W and a dowmrfarce is applied to the pressing portion
22 to thereby downwardly press the optical deviedewW. When the optical device wafer W
is pressed downwardly, the spacing between thecalptevice wafer W and the support
substrate S is reduced and the photocurable regmr&lially spread as shown by arrows A in

FIG. 2A.

When the downward force applied to the irgsportion 22 is further increased, the

10



The grinding apparatus 4 further includes a grinding wheel 42 for grinding the back side W2 of the
optical device wafer W. The grinding wheel 42 is provided above the chuck table 41 so as to be
vertically movable. A rotating mechanism (not shown) for rotating the grinding wheel 42 is located
above the grinding wheel 42, so that the grinding wheel 42 is rotatable about a rotation axis C2. A
plurality ofopiicesi\cevieenbharfed 3\aie sumintedtbe thiedtmearadsmcE& ohshshgwmading RiGe2B2 alonidpithe
outer circumference thereof. As shown in FIG 4A, the chuck table 41 and the grinding wheel 42 are
relatively rotated in the condition where the abrasive members 43 are kept in contact with the back
side W2 ofeméligioticayaeiscdhRafeptivakhdexsegiiafiig Me iBaskBide eV R ptoruEpbNCalr@sicRwdhe
W. At the same time, the photocurable resin R raised along the outer circumferential surface of the
optical device wafer W is ala)g%round: The grinding wheel 42 is rotated at a s&eed higher than that of

the chuck RRSIOgYrable FepiRidRt §alRjashcrsntt) fotnedberiRY Bl HitkREvS Bl Al Bacs QERe
wafer W is provided in the vicinity of the chuck table 41. Accordingly, the back side W2 of the optical

device wafer, W js.ground a suring the thickness of th tical devyice wafer W, thereby reducing
the thckn OB CF B R CP e Er e e R A b el G otaen e 1
outer circumferential portion of the optical device wafer W is reinforced by the photocurable resin R,
thereby pregyentipg cracling, ing, PRI q fapasian lfe egoe | in th
condition WLG;re II%et icﬁsﬁ%ﬁ?%p&%e%%wagfgr \%V%ﬁ'a%@(fé@re u%e %o a prgsde@tueﬁlrérﬁlinlgd ©
thickness, a ground surface W3 obtained by this grinding appears to the optical device wafer W as

shown in RipdiBon whaRetFRMINGRSLEIAD Wil R IgSaENBE Wilkreit@narcie MAS BAGHBe

FIGS. 5A and 5B are sectional views showing a manner of peeling the support substrate S and the
photocurable resin R from the optical device wafer W in the removing step. In this removing step, a
peeling appetieélisibvit@wmiorFAGSo 28 rnrbabhishisddk Bidebthb s uppiodistbatate sfand/thirereby
photocurable resin R from the optical device wafer W reduced in thickness by the thickness reducing
step mentioned above. The peeling apparatus 5 includes a chuck table 51 having a suction holding
surface fofitrety dkenpdhsueptmainievinaterdder iWdgtbargimtisabstia® &.the optical device wafer W
obtained by the thickness reducing step mentioned above is held under suction on the suction holding
surface of the chuck table 51. The chuck table 51 is provided with a heater (not showgfor softening

the photocurable redineiXing sigRnaiHne Ry dessriprigdisIeNGetR B 8 thElGpicis asvfed arer

W is held under suction on the chuck table 51 and then the heater is operated to heat the photocurable
resin R, thereby softening the photocurable resin R. This saftening of the photocurable resin R.may be
performed 5 GaBE T e TATRSb U SORAE LA L9 i She B REERR T R in e
photocurable resin R, the photocurable resin R is swelled to be softened.

fixing step. The support substrate S on whichdp#cal device wafer W has been placed

through the photocurable resin R in the placing stentioned above is now transported to an

ultraviolet light applying apparatus 3 for applyiafgraviolet light UV to the photocurable resin

R. The ultraviolet light applying apparatus 3 ud#s a stage 31 for placing the support

substrate S thereon and an ultraviolet light soB&positioned above the stage 31.

In the fixing step shown in FIG. 3, the pag substrate S is placed on the stage 31

and the ultraviolet light UV is next applied froimetultraviolet light source 32 to the back side

W2 of the optical device wafer W. The optical deviwafer W is formed from a sapphire

11



Thereafter, as shown in FIG 5A, one end portion S3 of the support substrate S is pulled up obliquely to
thereby curve the support substrate S. As a result, the support substrate S is peeled from one end
portion W4 of the optical device wafer W. The surface roughness of the front side Si of the support
substrate S is larger than that of the front side W1 of the optical device wafer W. Accordingly, the
bonding ssebgttatd ttteap o cinadsenie dineR utirthacderp pigiiis iksitate & ipredgeenmamethavaléhength.
photocurable resin R to the optical device wafer W. As a result, the photocurable resin R bonded to the
support substrate S is peeled from the optical device wafer W. In other words, the support substrate S
is peeled tbigetaarithendpro@ietahieWysapRlird i thackside WWdias thefepteal devier watkinvéisof
the support substrate S is set so as to allow the curvature of the support substrate S. Accordingly, the
support substrate S can be curved by obliquely pulling up the one end portion S3, so that the sup ort

substrate SaRTHRES HNRHINH BR LPRIGRAHRY FRNVETE oME BREMHSRFoPRACEREINR JIfRIHB on

portion S3 of the support substrate S, the one end portion S3 is further pulled up obllquely to be further

ot R U el Wity W R i, VAP R U A N g ceice

photocurable resin R is completely peeled from the optical device wafer W. FIG 6 is a flowchart

showing the- ARNGA JEVICRWITE" HEMICY MelbrshashfdiEuiBlet light UV, so that the optical device

wafer W is fixed to the support substrate S. Thetpcurable resin R thus cured can be
ground together with the optical device wafer Wha thickness reducing step to be performed
later.

The thickness reducing step will now becdbgd with reference to FIGS. 4A and
4B. FIGS. 4A and 4B are sectional views showinganner of grinding the optical device
wafer W in the thickness reducing step. The babi ¥/2 of the optical device wafer W fixed
to the support substrate S in the fixing step aigd by using a grinding apparatus 4 shown in
FIGS. 4A and 4B. The grinding apparatus 4 inclugefiuck table (holding table) 41 having
a suction holding surface formed of a porous ceramaterial. A rotating mechanism (not
shown) for rotating the chuck table 41 is locatetbty the chuck table 41, so that the chuck
table 41 is rotatable about a rotation axis C1. e Sipport substrate S is held under suction on
the chuck table 41 in such a manner that the hidekS2 of the support substrate S is in contact

with the suction holding surface of the chuck tatile
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this preferred embodiment. As shown in FIG 6, in the placing step (step ST1), the photocurable resin R
is applied to the front side Si of the support substrate S and the optical device wafer W is next stacked
through the photocurable resin R on the support substrate S in the condition where the back side W2
is oriented upward. Thereafter, the optical device wafer W is pressed down so as to be sunk in the
photocurable resin Rhe&grinsliy pppssity sldworthe ropiobad dgiadengy atbiedl , 48 ghotimclingblbe dsackR
is raised so as to fully cover the outer circumferential surface of the optical device wafer W and reach
the back side W2 of the optical device wafer W. In the fixing step (step ST2), the ultraviolet light
UV is appR@etd\6lef the shiterussicecarier, \erdbiefiginipinBestitalis dfRd desfabav e tbagbhiek
photocurable resin R to the support substrate S. In the case of using any other fixing agents any
suitable curing processes (fixing processes) may be applied according to the fixing agents. F

example, ﬁ%‘*ﬂ'gt% tAsePoRBdMPE HRIFIGRALEIRY JOR IR é@u(@%éhﬁwJQéttm&ttﬁguﬁhe
thereby fixing the optical device wafer W through the thermosetting resin to the support substrate S.

In the thlcknes reducin p ( ST?% the b ck side W2 ofgg tica V|ce w d to
reduce thOMTEIHGL S 214 ALRHC 2R U o i 0 MG B
embodiment, the support substrate S is provided by a rigid metal substrate, so that a reductlon in
rigidity of | tegrin nﬁgﬁ% t p r
Accordingly, ??lgsgp%sg%ﬂF%Vﬁ{%ressg%%m%%e t%l e optP %ﬁ%eg\:\/lce warer €VpélrltZt g’r?# ng{%ﬁg%ﬁfgﬁ Vt./ﬁe
In the removing step (step ST4), the photocurable resin R is softened and the support substrate S with
the photoggipdiesiprieRds PPrelashtieg Wﬁé@ﬂ’@'éﬂ@ﬁ@@ﬁ@@é@” NAlFRfEeRddn Hairkeressa Atsvn in
preferred embodiment, the metal support substrate S has a thickness allowing the curvature of the
support substrate S. Accordingly, the peelability of the support substrate S can be improved by curving
the supporIg.bkArateeSahutie rapoVitgasie phthegriryirsy puiedsing celmagdytodtarapiicahdasieelivafer
W in peeling the support substrate S. Further, the surface roughness of the front side Si of the support
substrate S is larger than that of the front side W1 of the optical device wafer W. Accordingly, the
support sukettdl® anasiveceieo bsyetAdranitkeln ihornddeibie basin I dNtios ibistioptidalitevicafer
W.

wafer W, thereby grinding the back side W2 of tipical device wafer W. At the same time,
the photocurable resin R raised along the out@umiferential surface of the optical device
wafer W is also ground. The grinding wheel 42adtated at a speed higher than that of the
chuck table 41.

A height gauge (not shown) for measuring ttickness of the optical device wafer
W is provided in the vicinity of the chuck table.41Accordingly, the back side W2 of the
optical device wafer W is ground as measuring thekhess of the optical device wafer W,
thereby reducing the thickness of the optical deviafer W to a predetermined thickness as

shown in FIG. 4B. The outer circumferential pantiof the optical device wafer W is

reinforced by the photocurable resin R, therebyegméng cracking, breaking, or chipping due

13



As described above, the metal support substrate S used in this preferred embodiment has high
supportability in the thickness reducing step and high peelability in the removing step. Accordingly, the
optical device wafer can be ground to be reduced in thickness and the support substrate can be easily
peeled off. The effects of the grinding method according to this preferred embodiment will now be
verified orntdhihédsisratioxacipelanie @dggmarisonhadesondawbetewth@hbipkessst aivibietioptisalaldviced
to Example. (Example) The above-mentioned steps of the grinding method according to this
preferred embodiment were followed to reduce the thickness of a sapphire substrate constituting an
optical deVigdarichas 6gen daduned eal predpissrinasstrackrairknchapdacea dohiediaimst de this
having a diameter of four inches and a thickness of 0.7 mm was used as the optical device wafer, and

a disk-shaped aluminum sheet having a diameter of eight inches and a thickness of 0.3 mm was used
as the supp8rfEihapRRaT$iie EH?CQH@'Q@'O@?HIQ%}M%%%A THERINFAGhHRness allowing the curvature of

the aluminum sheet by an external force. TEMPLOC manufactured by Denki Kagaku Kogyo K.K. was
used as a photocurgble resin. ﬁfter rlndln §h|re sybstrate, |t hrg&ked ethgI 8rS

ot the photocurabld TEs A SR R B Ch B et ce Hrre San te, FIGS.
whether or not the sapphire substrate was broken, and whether or not the sapphire substrate was

cracked. Fykingly 1B (L URASISRINGR IR ETINRIBREARICHD S ARDR Wb heaL couldbano

peeled without damage to the sapphire substrat e 1. The trial for
this check was made five times. In Table 1, each circle mark indicates that the separation of the

photocurapietesiftatiie PseakRitBmSRRPHIRcaVBRIAE ARHaskina pbhaFarRire sURRAsM ARAghe

damage to the sapphire substrate in peeling the aluminum sheet never occurred in all the trials,
whereas each cross mark indicates that these problems occurred in at
step, a peeling apparatus 5 shown in FIGS. 5A & Sused to peel the support substrate S

and the photocurable resin R from the optical dewiafer W reduced in thickness by the
thickness reducing step mentioned above. Themmealpparatus 5 includes a chuck table 51
having a suction holding surface formed of a poroeiamic material. The ground surface
W3 of the optical device wafer W obtained by thiekhess reducing step mentioned above is
held under suction on the suction holding surfddd@ chuck table 51. The chuck table 51 is
provided with a heater (not shown) for softening pinotocurable resin R.

In the removing step, the ground surface &/&he optical device wafer W is held
under suction on the chuck table 51 and then tla¢ehés operated to heat the photocurable
resin R, thereby softening the photocurable resin Ris softening of the photocurable resin
R may be performed by adding water to the photdderaesin R. That is, when water is

added to the photocurable resin R, the photocuradden R is swelled to be softened.
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least one of the trials. (Comparison) As Comparison, various support substrates different from the
support substrate used in Example were used to check whether or not the photocurable resin was
separated at the outer circumference of the sapphire substrate, whether or not the sapphire substrate
was broken, whether or not the sapphire substrate was cracked, and whether or not each support
substrate ¢heiccbtgrealedmotioundalGadgatooine sappbindisnbSHatesupitomdrsoatd S isilipoled up
substrate having a thickness of 0.7 mm was used. In Comparison 2, a glass substrate having a
thickness of 1.0 mm was used. In Comparison 3, a PET (polyethylene terephthalate) sheet having a
thickness 6PigRehmtovaBaresy. TueetHe SoRmasnsubstaterimetderble o ptRPRrESHbSIaterie is
check results in Comparisons 1, 2, and 3 are shown in Table 1. As in Example, the trial for this check

was made five times and the criterion of evaluation was similar to that adopted in Example. Table 1
Separatioﬁ@ﬁ'ed from one end portion W4 of the optical deviafer W.

The surface roughness of the front sideofSthe support substrate S is larger than
that of the front side W1 of the optical device @rafV. Accordingly, the bonding strength of
the photocurable resin R to the support substrasel&ger than that of the photocurable resin
R to the optical device wafer W. As a result, pitocurable resin R bonded to the support
substrate S is peeled from the optical device wafer In other words, the support substrate S
is peeled together with the photocurable resino/Rfthe optical device wafer W.

The thickness of the support substrate Setsso as to allow the curvature of the
support substrate S. Accordingly, the support satesS can be curved by obliquely pulling
up the one end portion S3, so that the supporttiibsS can be gradually peeled as starting
from the one end portion S3. After peeling the end portion S3 of the support substrate S,
the one end portion S3 is further pulled up obligue be further curved as shown in FIG. 5B.
As a result, the peeling of the support substratétisthe photocurable resin R from the optical
device wafer W proceeds. Finally, the support sabs S with the photocurable resin R is
completely peeled from the optical device wafer W.

FIG. 6 is a flowchart showing the opticavite wafer grinding method according to
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photocurable resin Breaking Cracking Peelingof support substrate

this preferred embodiment. As shown in FIG. 6,tle placing step (step ST1), the

photocurable resin R is applied to the front sidecSthe support substrate S and the optical

device wafer W is next stacked through the photderresin R on the support substrate S in

the condition where the back side W2 is orientedard. Thereafter, the optical device wafer

W is pressed down so as to be sunk in the photbleurasin R.  That is, by pressing down the

optical device wafer W, the photocurable resin Rased so as to fully cover the outer

circumferential surface of the optical device wai¢iand reach the back side W2 of the optical

device wafer W.

In the fixing step (step ST2), the ultrdetolight UV is applied to cure the

photocurable resin R, thereby fixing the opticalide wafer W through the photocurable resin

R to the support substrate S. In the case of umiygother fixing agents, any suitable curing

processes (fixing processes) may be applied acuptdi the fixing agents. For example, in

the case of using a thermosetting resin, heatpiespto cure the thermosetting resin, thereby

fixing the optical device wafer W through the thesatting resin to the support substrate S.

In the thickness reducing step (step ST8), back side W2 of the optical device

wafer W is ground to reduce the thickness of thi#capdevice wafer W to a predetermined

thickness. In this preferred embodiment, the supgabstrate S is provided by a rigid metal

substrate, so that a reduction in rigidity of theical device wafer W due to grinding can be
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Example (aluminum sheet) oo o0

compensated by the support substrate S. Accodings possible to suppress damage to the

optical device wafer W in grinding the wafer W.

In the removing step (step ST4), the phatalsle resin R is softened and the support

substrate S with the photocurable resin R is pefetad the optical device wafer W reduced in

thickness. In this preferred embodiment, the metgbport substrate S has a thickness

allowing the curvature of the support substrate &ccordingly, the peelability of the support

substrate S can be improved by curving the supadstrate S in the removing step, thereby

suppressing damage to the optical device wafer Yeéaling the support substrate S.  Further,

the surface roughness of the front side S1 of tppart substrate S is larger than that of the

front side W1 of the optical device wafer W. Aatioigly, the support substrate S can be

peeled together with the photocurable resin R fileenoptical device wafer W.

As described above, the metal support satles§ used in this preferred embodiment

has high supportability in the thickness reducitggp and high peelability in the removing step.

Accordingly, the optical device wafer can be grotmdbe reduced in thickness and the support

substrate can be easily peeled off.

The effects of the grinding method accagdim this preferred embodiment will now

be verified on the basis of Example and Compargesctribed below. The present invention

is not limited to Example.
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Comparison 1 (silicon substrate) o 0 0 x

(Example)

The above-mentioned steps of the grindingthod according to this preferred

embodiment were followed to reduce the thicknessa (fapphire substrate constituting an

optical device wafer to 6@m and then peel a support substrate. A disk-shappghire

substrate having a diameter of four inches andckrthss of 0.7 mm was used as the optical

device wafer, and a disk-shaped aluminum sheetnbaai diameter of eight inches and a

thickness of 0.3 mm was used as the support stdstrdhe thickness of this aluminum sheet

is a thickness allowing the curvature of the alwminsheet by an external force. TEMPLOC

manufactured by Denki Kagaku Kogyo K.K. was used pblotocurable resin.

After grinding the sapphire substrate, aisvehecked whether or not the photocurable

resin was separated at the outer circumferencéeofsapphire substrate, whether or not the

sapphire substrate was broken, and whether ohedapphire substrate was cracked. Further,

in the removing step, it was checked whether or thet aluminum sheet could be peeled

without damage to the sapphire substrate. Thekatesults are shown in Table 1. The trial

for this check was made five times. In Table Lhearcle mark indicates that the separation

of the photocurable resin, the break of the sapphubstrate, the cracking of the sapphire

substrate, and the damage to the sapphire substrgteeling the aluminum sheet never

occurred in all the trials, whereas each cross nmaticates that these problems occurred in at
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Comparison 2 (glass substrate) o o

least one of the trials. (Comparison)

As Comparison, various support substraifésreint from the support substrate used

in Example were used to check whether or not tléquiurable resin was separated at the outer

circumference of the sapphire substrate, whethemabrthe sapphire substrate was broken,

whether or not the sapphire substrate was crackedi whether or not each support substrate

could be peeled without damage to the sapphiretsibs In Comparison 1, a silicon

substrate having a thickness of 0.7 mm was usadComparison 2, a glass substrate having a

thickness of 1.0 mm was used. In Comparison 3Ea @olyethylene terephthalate) sheet

having a thickness of 0.3 mm was used. The othrediions were similar to those adopted in

Example. The check results in Comparisons 1, 2, &rmare shown in Table 1. As in

Example, the trial for this check was made fiveesrand the criterion of evaluation was

similar to that adopted in Example.

Table 1
) Peeling of
Separation g . .
_|Breaking | Cracking |support
photocurable resir
substrate
Example
_ 0 o] o] 0
(aluminum sheet)
Comparison 1
- 0 (0] 0 X
(silicon substrate)
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0 x Comparison 3 (PET sheet) o x

Comparison 2

(glass substrate)

Comparison 3
(PET sheet)

As apparent from Table 1, breaking andlgreoccur in the thickness reducing step

in the case of using the PET sheet having low itigid In contrast, breaking and cracking do

not occur in the thickness reducing step in thee adsusing the aluminum sheet, the silicon

substrate, or the glass substrate each havingriggtity. The reason for the occurrence of

breaking and cracking in the case of using the Bf€Et having low rigidity is considered to be

due to the fact that the PET sheet may be flexed load in grinding the sapphire substrate to

cause the occurrence of warpage of the sapphirgrat# being ground. To the contrary, in

the case of using the aluminum sheet, the silicdrstsate, or the glass substrate, each support

substrate having high rigidity is resistant to flfex by the load in grinding the sapphire

substrate, so that these rigid support substratesuitably support the sapphire substrate.

As further apparent from Table 1, in theecaf using the PET sheet or the aluminum

sheet, the support substrate can be properly péelgte removing step. In contrast, in the

case of using the silicon substrate or the glasstrate, the support substrate cannot be

properly peeled in the removing step. This is aered to be due to the fact that the PET

sheet or the aluminum sheet as the support substast be curved and therefore the support
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X0 As apparent from Table 1, breaking and cracking occur in the thickness reducing step in the
case of using the PET sheet having low rigidity. In contrast, breaking and cracking do not occur in the
thickness reducing step in the case of using the aluminum sheet, the silicon substrate, or the glass
substrate each having high rigidity. The reason for the occurrence of breaking and cracking in the case
of using treuP&asheainhbeinyddwaligigibelsd @ssioeirey cotwedlite tnithe tatiothdlytlag PliAn gslee propay
be flexed by a load in grinding the sapphire substrate to cause the occurrence of warpage of the
sapphire substrate being ground. To the contrary, in the case of using the aluminum sheet, the silicon
substrate, foraad@ladosalestraastieadpeiveeorthe sannbireimREANsh theidipro cusMentesifexilg Bye
the load in grinding the sapphire substrate, so that these rigid support substrates can suitably support
the sapphire substrate. = As further apparent from Table 1, in the case of using the PET sheet or
the alumirkRRENYetSUGAPHEEBEIRMY (AR BERBRRRIS R HIESHARR TEHBSIRY S e MR CBRt ALY G,
the case of using the silicon substrate or the glass substrate, the support substrate cannot be properly
peeled in thee{emoving ste be due t

o BB L S SaprP oD Sats BI o Rl RO e PP I8 SHmS. Calsing a high
possibility of damage to the sapphire substrate.

In the grinding method according to thiefprred embodiment, the optical device
wafer (platelike workpiece) W is supported to tlepmort substrate (support member) formed
of metal, so that the optical device wafer W canghbemund to be reduced in thickness in the
condition where flexing of the optical device wa¥¥ris suppressed. Further, the thickness of
the support substrate S formed of metal is a tl@s&rallowing the curvature of the support
substrate S by an external force, so that the stugobstrate S can be curved in peeling to
thereby improve the peelability of the support state S from the optical device wafer W.
Accordingly, damage to the optical device wafer 8% be suppressed in peeling the support
substrate S from the optical device wafer W reducetickness.

Further, in the grinding method accordiaghis preferred embodiment, the surface
roughness of the front side S1 of the support sates§ is larger than the surface roughness of

the front side W1 of the optical device wafer W. ccArdingly, the bonding strength between

the support substrate S and the photocurable RRsian be set larger than that between the
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substrate can be gradually peeled as being curved from its end portion by applying a proper force to a
bonded portion between the sapphire substrate and the photocurable resin. To the contrary, the silicon
substrate or the glass substrate as the support substrate cannot be curved, so that an excessive force
is prone to be applied to the sapphire substrate, causing a high possibility of damage to the sapphire
substrate.opticah desigaviaigridé tuod thecphditartwahle pesiieRsdeerabold, itensubeooptiobktavecs witfer
(platelike workpiece) W is supported to the support substrate (support member) formed of metal, so
that the optical device wafer W can be ground to be reduced in thickness in the condition where flexing
of the optite ebatecwakieesinsRopresze ¢ asiltinec gkiimmmpiicd dettiesswigheri¥ubstrate S formed
of metal is a thickness allowing the curvature of the support substrate S by an external force, so that
the support substrate S can be curved in peeling to thereby improve the peelability of the sup

t
substrate S from thd BRtRERViEVRARAVIE REESMIHSly LFRigEad frERkpiFacH Vi‘@é“ik%@[f\/%[&\f?’

be suppressed in peeling the support substrate S from the optical device wafer W reduced in

hick : her, i indi hod ' hi f bodi he surf
roughnes D YU LRGPP e LoRErate s AR D QRSB L oF g

front side W1 of the optical device wafer W. Accordingly, the bonding strength between the support

substrate ©3d WbRRGBHANE BRSS! IR BRREIIRSR e-CRlduse yale

W and the photocurable resin R. A support substrate S wit urable resin R can
be easily peeled from the optical device wafer W.

may be applied to the optical device wafer (plateliworkpiece). In this case, the
photocurable resin applied to the front side of dpé&cal device wafer is indirectly applied to
the front side of the support substrate.

Further, while the ground surface of théiag device wafer is directly held on the
chuck table under suction to heat the photocuradden in the removing step in the above
preferred embodiment, a protective tape may belsthto the ground surface of the optical
device wafer and the protective tape may be heldhenchuck table. In this case, it is
desirable that the protective tape is not alteredjuality by heating. Further, while the
support substrate with the photocurable resin &egaefrom the optical device wafer by using
the peeling apparatus in the above preferred emimodi the peeling operation may be
manually performed by an operator.

Further, while an optical device wafer feahfrom a sapphire substrate is used as the

workpiece (platelike workpiece) to be ground in thbove preferred embodiment, the
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The present invention is not limited to the preferred embodiment mentioned above, but various
modifications may be made. For example, while the photocurable resin is applied to the support
substrate (support member) in this preferred embodiment, the photocurable resin may be applied to
the optical device wafer (platelike workpiece). In this case, the photocurable resin applied to the front
side of thenaplips ceisaroivivieitesl itcdgech yaappitchia theddent sidleradxthmple@ogesnicsinaliector wafer
Further, while the ground surface of the optical device wafer is directly held on the chuck table under
suction to heat the photocurable resin in the removing step in the above preferred embodiment, a
protective fRipeeshagf ballpeacheal it thatFenise siFRos)os uhsbatiiaptevridideféb kad shepratectied
tape may be held on the chuck table. In this case, it is desirable that the protective tape is not altered
in quality by heating. Further, while the support substrate with the photocurable resin is peeled from
the opticaC@ERL IARS BIF PR IRE SRSy @ FRY B REth8RIRIE S eferred embodiment, the
peeling operation may be manually performed by an operator. Further, while an optical device
wafer formed from s hire sybstrate is used as the workpiecg (platelike Worlﬁjiec %to be ground in
the above preferred SBHNANE (A0 VNIALY & NEeliiR R PSt et PSP S RLAR (0aiBe Aove
example, a semiconductor wafer formed of silicon, gallium arsenide (GaAs) substrate, silicon carbide
(SIC) subsirater Rl ABMAH S HUCHEISIOL ORI SR SRCATIRAPRIEE St anBIREF
while an aluminum s%eet Is used as the slpport substrate in the above pre]Jerred embodiment; the
support substrate is not limited to an aluminum sheet, but any other substrates capable of exhibiting
high suppg(fpbitiiYds KpHNrkNSSEXRMIGHRD ISP 3NgJaBHREIRE HHdRIBES BHGILSEEI @Y Righ
used as the support substrate. For example, a stainless steel sheet and a copper sheet each having
high rigidity and a proper thickness may be used as the support substrate. Further, the shape of the

support syirstfatslity othienitad doiaci@panahdreubet arbiimyrskapsganay beordo@iegle, a stainless
steel sheet and a copper sheet each having hiiglityignd a proper thickness may be used as
the support substrate. Further, the shape ofuppaost substrate is not limited to a circular
shape, but arbitrary shapes may be adopted.

The other configurations of the grindingthwel according to the above preferred
embodiment may be suitably modified without depagrtifrom the scope of the present
invention.

The present invention is useful in grindenglatelike workpiece such as an optical
device wafer to reduce the thickness of the wodeie a predetermined thickness.

The present invention is not limited to thetails of the above described preferred
embodiments. The scope of the invention is defimgthe appended claims and all changes

and modifications as fall within the equivalencetlod scope of the claims are therefore to be
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The other configurations of the grinding method according to the above preferred embodiment may be
suitably modified without departing from the scope of the present invention. The present invention
is useful in grinding a platelike workpiece such as an optical device wafer to reduce the thickness of
the workpiece to a predetermined thickness. The present invention is not limited to the details of
the aboveatabcabed ipydfenedamibadiments. The scope of the invention is defined by the appended
claims and all changes and modifications as fall within the equivalence of the scope of the claims are
therefore to be embraced by the invention.
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WHAT IS CLAIMED IS: 1. A platelike workpiece grinding method comprising: a platelike
workpiece placing step of applying a photocurable resin to at least one of the front side of a support
member and the front side of a platelike workpiece, said support member being formed of metal and
having a thickness allowing the curvature of said support member by an external force, next making
the front side of said platelike workpiece fAtd Alfel SBaDit it BDsEH] support member with said
photocurable resin interposed therebetween, and next pressing said platelike workpiece until said
platelike workpiece is sunk in said photocurable resin and said photocurable resin is raised so as to
fully coverlthe gtk nieskaitiee SuiifbetonesiegiaamERidrkpiece and reach the back side of said
platelike workpiece, thus placing said platelike workpiece on said support member through said
photocurable resin; a platelike workpiece fixir;% step of applying ultraviolet radiation through said

platelike workpiece foRaig!EotRUMRIBRE RIS RIRP L @B PHRIBR Fabls, their iy Akisg e of

platelike workpiece through said photocurable resin to said support member after performing said
platelike V\f%k?rlte)ﬁ? gl&glr& gtgﬂbport member and the frod¢ ©if a platelike workpiece, said support

member being formed of metal and having a thickradiesving the curvature of said support
member by an external force, next making the fddé of said platelike workpiece face the
front side of said support member with said photalle resin interposed therebetween, and
next pressing said platelike workpiece until saihtedike workpiece is sunk in said
photocurable resin and said photocurable resinaised so as to fully cover the outer
circumferential surface of said platelike workpiear@d reach the back side of said platelike
workpiece, thus placing said platelike workpiece smd support member through said
photocurable resin;

a platelike workpiece fixing step of applyi ultraviolet radiation through said
platelike workpiece to said photocurable resin woecsaid photocurable resin, thereby fixing
said platelike workpiece through said photocuratdsin to said support member after
performing said platelike workpiece placing step;

a thickness reducing step of holding sagbsrt member on a holding table and next

grinding the back side of said platelike workpig¢oereduce the thickness of said platelike
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a thickness reducing step of holding said support member on a holding table and next grinding the
back side of said platelike workpiece to reduce the thickness of said platelike workpiece to a
predetermined thickness, after performing said platelike workpiece fixing step; and a removing step
of softening said photocurable resin by applying heat or water in the condition where a ground surface
of said plalaite woekimer eis thetier onine dath i lkameks s ¢ zifee qdening e did yp poeti keenwdré&p eroe: $aithg step;
photocurable resin from said platelike workpiece so as to curve said support member and said
photocurable resin, after performing said thickness reducing step. 2. The platelike workpiece grinding
method adtflding to claim 1, wherein the surface roughness of the front side of said support member
is larger than the surface roughness of the front side of said platelike workpiece, so that said

photocurable resin is peeled to?ether with said support member in said removing step. ,
a removing step of softening said photocurablenrbgi applying heat or water in the

condition where a ground surface of said plateMoekpiece is held on a table and next peeling
said support member and said photocurable resm #ad platelike workpiece so as to curve
said support member and said photocurable regser, @érforming said thickness reducing step.
2. The platelike workpiece grinding method accogdito claim 1, wherein the surface

roughness of the front side of said support mens&arger than the surface roughness of the
front side of said platelike workpiece, so thatdsphotocurable resin is peeled together with

said support member in said removing step.
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