ls 1 WAFER PROCESSI NG METHOD Field of the Invention The present invention
.relates to a wafer processing 5 nmethod for dividing a wafer having optical
devices that are forned in a plurality of areas sectioned by dividing
lines (streets) fornmed in a lattice pattédrn on the front surface, along
the dividing lines. 10 Description of the Prior Art A wafer having optical

devi ces conprising a gallium ﬁ%hdggggﬁggéﬁgg@ggﬁg}gsem conductor which

are formed in a plurality of areas ding lines (streets)
formed in a lattice pattern on the front surface of a sapphire 15 substrate

and the |ike %?e hvi ed.alqng the dividing lines into individual optical

devi ces such SrEPNERY s or |laser diodes.mhich are mﬁdely

used in electric ethenpﬁésenihiﬁvéﬁfﬁbni§e9§ﬂ§éabeadefQFQpPac@%%£ﬁ§'ng
machi ne conprises a chuck table Tor 20

machi ne c%#ged rdi.cer”.  The putting : _ _

hol di ng a “wor RpFBEE Lok ite ding & WahencRavinarant rabsievigies ghatcereaf er

a cutting neapsried mt&i@mf&piwarckﬂoia@f‘e%éﬁ%Ieféti%&aetdhsycm!%d&ﬂg' Fmé‘é‘d a

novi ng neans f0£rWV| ng_the chuck _table and the cutting nmeans relative to
n

each ot her. THELTEEEEI nfPFRaRASIi GrpaFEésearabtary wpithd srohstsusfaceat ed

at 25 a high gpegg @nd aiggaghaglghggg nmounted to the spindle. The cutting
b

bl ade conprises a disk-1ike base and an annular cutting edge that is

nounted on the side wall outer peripheral portion of the base, and the
cutting edge bésEQEEEQOﬁSth%ﬁE g§iggpﬂkt 20 mby fixing, for exanple,
di anond abr as ter of about 3 mto the base by
el ectroformi ng. Sihceafesapphing spbitaht@eviies coompni bide supsilawe, or
the like has ﬁijﬁ'}:QaewgéeaaégﬂféﬁndCé’érﬂé'&c%é@o% rx]ﬂ%iactﬁ()\é?:e formed in a
plurality of areas sectioned by dividing lines (streets)
formed in a lattice pattern on the front surface of a sapphire
15 substrate and the like is divided along the dividing lines
into individual optical devices such as light emitting diodes
or laser diodes which are widely used in electric equipment.
This wafer is generally divided by a cutting machine called
“dicer”. The cutting machine comprises a chuck table for
20 holding a workpiece such as a semiconductor wafer or optical
device wafer, a cutting means for cutting the workpiece held
on the chuck table, and a moving means for moving the chuck
table and the cutting means relative to each other. The
cutting means comprises a rotary spindle that is rotated at
25 a high speed and a cutting blade mounted to the spindle. The
cuttingblade comprises adisk-likebase andan annular cutting
edge that is mounted on the side wall outer peripheral portion
of the base, and the cutting edge is formed as thick as about
20 um by fixing, for example, diamond abrasive grains having
30 a diameter of about 3 um to the base by electroforming.
Since a sapphire substrate, silicon carbide substrate,
or the like has a high Mohs hardness, cutting with the above
cutting blade is not always easy. Since the cutting blade

has a thickness of about 20 um, the dividing lines for

35 sectioning optical devices need have a width of about 50 Hm.




cutting blade is not always easy. Since the cutting blade has a thickness
.of about 20 gm the dividing lines for 35 sectioning optical devices need
have a wi dth of about 50 m 2 Therefore, in the case of an optical device
measuring, for exanple, about 300 mx 30@ m there is a problemthat the
area ratio of the dividing lines to the optical device is large, thereby
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using this laser bepAeRroCESsEPL SN gagﬁy iy %ﬁ“ﬂ%ﬁ%pﬁg '§P9k¥&8
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As means of dividing a wafer by applying a laser beam

along streets, a laser beam processing method in which a laser
15 beam capable of passing through the wafer is used and the
laser beam is applied to the wafer with its focusing point
on the inside of the area to be divided is also attempted
and disclosed by JP-A 2002-192367, for example. In the
dividing method using this laser beam processing technique,
20 & workpiece is divided by applying a laser beam capable of
passing through the wafer, for example, a laser beam having
an infrared range, with its focusing point on the inside of
the wafer from one side thereof to continuously form
deteriorated layers in the inside of the wafer along the
25 dividing lines and then, applying external force along the
dividinglineswhosestrengthhasbeenreducedbytheformation
- of the deteriorated layers.
When the deteriorated layer is formed by applying a
laser beam with its focusing point on the center portion of
30  the inside of the area to be divided of the wafer, there is
& problem that it remains around the optical device, and light
emittedfromtheopticaldeviceisabsorbedbythedeteriorated
portion to reduce the brightness of the optical device.
Further, when grooves are formed by applying a laser beam
332 to the area to be divided of the wafer and are cut, a molten




| aser beamw th its focusing point on the center portion of 30 the inside
of the area to be divided of the wafer, there is a problemthat it remains
around the optical device, and light emtted fromthe optical device is
absorbed by the deteriorated portion to r3educe the brightness of the
optical device. Further, when grooves are formed by applying a | aser beam
35 to the are b e h nd are_cut, a molten 3 | ayer
remai ns on thgagg eﬁgﬁ? g%egno%h%hg optr %a8§§|85 %kﬁnapFF i gRViF8d from
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bri ght ness of devr Supmary .of the Invention It is an
obj gct of theméggggg%éfnven FS%DFS o RdInthess of thecaddiced Aevhes-

havi ng hi gh productivity and capable of dividing a wafer w thout reducing

t he bright$es§ﬁff an p%heal device. 10 To attain the above object,

accordi ng EE@EX&S%P——#H&&&EE&&TE&here I's provided a wafer processing
net hod for drvrdrngtalmﬁéﬁrob?étﬂgothhéaﬁré§¥h€e§n%3ﬁﬁléﬁe 0%9891&@ a
plurality of are sectioned by dividing |ines forned attice pattern
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dividing lines fromthe side of the back sur ere orm grooves
havi ng a predePEiRRAedeVAEEt-h in the back surface 20 a protective sheet
affixingiggep of af#fhxihgsfn t 0 ce of the
wafer having _the groovesar n tItg‘%ée %%‘}é/%bﬁrtég%té El%ctr tél nggs Fea?{ﬂ:dr ng
t he waf er haviRygep éonprEhe€e|¥%I§MWﬁdeﬂﬁaxedeuoprbeeﬁsang'metﬁadefafong

the 25 groovgsyigifly a wafer having optical devices that are formed in

a plurality of areas sectioned by dividing lines formed in
& lattice pattern on the front surface, along the dividing

15 lines, comprising:

a laser beam application step of applying a laser beam
to the wafer along the dividing lines from the side of the
back surface thereof to form grooves having a predetermined
depth in the back surface;

20 a protective sheet affixing step of affixing a
protective sheet to the front surface of the wafer having
the grooves in the back surface;

a dividing step of dividing the wafer having the
protective sheet affixed to the front surface along the

25 grooves; and

a grinding step of grinding the back surface of the
wafer divided along the grooves in a state of the protective
sheet being affixed to the wafer, to remove the grooves.

Further, according to the present invention, there is

30 provided awafer processingmethod for dividing awafer having
optical devices that are formed in a plurality of areas
sectioned by dividing lines formed in a lattice pattern on
the front surface, along the dividing lines, comprising:

a protective sheet affixing step of affixing a

35 ©protective sheet to the front surface of the wafer;




a-grinding step of grinding the back surface of the wafer divided al ong
the grooves in a state of the protective sheet being affixed to the wafer,
to renove the grooves. Further, according to the present invention, there
is 30 provided a wafer processing nethod4for dividing a wafer having
optical devices that are fornmed in a plurality of areas sectioned by
dividing lines for | lattice.pattern gn the front surface, along the
di vi di ng |i nes, co%g%dséljenlgpeﬁhp?%?%gf;?géogkﬁeq-eefp QEf ?RPﬁélEFeap lgsezipeahng a
35 lo_r ot ect i vetshtElu} waﬁer:h]ga{ringftrwpigcecﬁivbm}]dﬁ afﬁ;fiﬁﬁa t@s:elrehbﬁaﬂt
application s a iLng a,laser. beam .to the wafer having the
protective shéggng?i§38¥F89tﬁéopgoﬁpe a&yfgéﬁgtiéFﬁéfféPBth?hélﬁﬁvPﬁing
lines from thehsibdekadurtdiee bhekesdrtioateri Beo69Es haviiolgh SroQyesMgNL89 a
predeternﬁped SthEth bn bhe back surface; a dividing step of dividing the
waf er havi-ng GRBERprBt EBEi PECKhSBETAC ixed to the front surface al ong the
grooves; and a grlnﬂl@gvﬁagﬁgoétgplB@IagviagnaaeheSwakéseﬂg%ihgethéo waf er
di vided along the grooves in a state of the protective sheet being affixed
to the waf er,pFBtPgFrb% ghee§r adfdzed| fot hepLaonit sumienei 63 ongs thiee
grooves fornmegraboag; hLhe dividing lines in the back surface of the wafer
by the |aser beam application step are renoved by carrying out the 15
grinding step after2tfelndiey HhePbednodindied, théebackgbuntase of the

opti cal deyi cRsirbs dfidedlsatthy LRI BEPLESN o LONED! Olp SHIGE DS, yar er
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cutting margi Aheati keinguaffagedi th sheuwnifry, btadeemdlirer ¢her grobkresar ea

ratio of 20 the divighag Laeados b oRbhools I G o PeoLRIH°E oA

the dividing lines in the back surface of the wafer by the
laser beam application step are removed by carrying out the

15 grinding step after the wafer hasbeendivided, the brightness
of the optical devices is not reduced. In the present
invention, since the wafer is cut along the grooves formed
along the dividing lines, there is no cutting margin unlike
cutting with a cutting blade. Therefore, the area ratio of

20  the dividing lines to the optical device can be reduced and

productivity can be thereby improved.

Brief Description of the Drawings

Fig. 1 is a perspective view of an optical device wafer
25 to be divided by the wafer processing method of the present
invention;

Figs. 2(a) and 2(b) are diagrams for explaining the
laser beam application step in the wafer processing method
of the present invention;

30 Figs. 3(a) and 3(b) are diagrams for explaining the
protective sheet affixing step in the wafer processingmethod
of the present invention;

Figs. 4(a) and 4(b) are diagrams for explaining the

dividing step in the wafer processing method of the present
35 invention:; and




Brief Description of the Drawings Fig. 1 is a perspective view of an
optical device wafer 25 to be divided by the wafer processing nethod of
the present invention; Figs. 2(a) and 2(b) are diagrans for explaining the
| aser beam application step in the wafer processing nmethod of the present

I nvention; 30 Figs. 3(a) and 3(b) are di agranms for explaining the
protective sheet af ng Pak mafer rocessi nmet hod, of the
present invention; %iéé 3?5f } aFg 6$3§F§ﬂ§ EgF %§B£§Fﬂtﬁ% the

di vi di ng st epgtanthegwetep i Mﬁsaalﬁgr@fd’i@%@in@h@eﬂiﬁ%ﬁt th35pt8Y¥ERti on;
and 5 Figs. 5& % sgg 5(b) are diagranms for explaining the grinding step in
the wafer procesg “het hod of the present invention. 5 Detailed
EEscription of the Preferred Enbodi nents A wafer processing nethod

accordi ng Br fe rgd enbodlnents of the present |nvent|on mnll be
described ™1 n =& FF-he ' ; Sf EEBREE T SIS
drawi ngs. 10 Fig. lAIﬁageﬁ SPBELEYRGV | +de r - 2to
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di amet er of 22i¥efesdivided according to the present invention. 1In the

optical device wafer 2 shown inFig. 1, aplurality of dividing

lines 21 are formed in a lattice pattern on the front surface
2a thereof, and optical devices 22 in which a gallium

15 nitride-based compound semiconductor and the like is
laminated are formed in a plurality of areas sectioned by
the dividing lines 21. This optical device wafer 2 has the
optical devices 22 measuring 0.3 mm x 0.3 mm formed on the
surface of a sapphire substrate having a diameter of 2 inches

20 and a thickness of 430 um in the illustrated embodiment. The
processing method for dividing this optical device wafer 2
into individual optical devices 22 according to a first
embodiment will be described with reference to Figs. 2 to
5.

25 In the first embodiment, the step of applying a laser

‘ beam to the above optical device wafer 2 along the dividing

lines 21 from the side of the back surface 2b thereof to form
grooves having a predetermined depth in the back surface 2b
is first carried out. This laser beam application step is

30 carried out by a laser beam processing machine 3 as shown
in Fig. 2(a)}. That is, the optical device wafer 2 is held
on the chuck table 31 of the laser beam processing machine
3 in such a manner that the back surface 2b faces up and

positioned right below an image pick-up means 32. Image

35 processing such as pattern matching for aligning a laser beam




20 and a thickness of 430 min the illustrated enbodi nent. The processing
met hod for dividing this optical device wafer 2 into individual optical
devi ces 22 according to a first enbodinent will be described with
reference to Figs. 2to 5. 25 1In the first enbodinent, the step of
applying a laser beamto the above optical device wafer 2 along the
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positioned right hel.ow an j nmage_pi ck-up neans . g processing such
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the above di vilgige Waes 21 the iGidd S8k OYh mR¥%nshe | HREE i ﬁ%&s ; (pelg 32

and a control, neans (not shown) to performthe alignnent of "a l'aser beam
application DP¥spRibRireredniilorénstsng neans,t hs bpoatadusiyatem2dohavi ng

5 the dividi ngaptnesndlihérhecat g : ersi he. optical . device
wafer 2, the i?]%% p?%k%ugrmeans %%Qaﬁ?Qﬁ #ggc%ﬁs?ﬁ?g%eéEggygéngfaﬁf'Fgr ed

i |l uminating feRfEared epPi cAprsgutpenttong sapelechgicnkigned radi ation and
an i mage 1@ CkodPrdeNhe8inki HL T %{ § tputting an electric signal
10 correspondi ng t%yt hellilé\f?étr%{dg?lan i aliéc?(r)\ riagﬂt?%éé’ ) t&ﬁ«?%aﬁo %ﬁléﬁeargf
each dividi ngihage 2 ea¢hedivhdingi yanmentlof the | aser beam application

B aser beam appl | ot i SIS RISy SY dtns aSek e iR bivehinhans 35
i s |ocated areopibiessingafredddiout as described above, the chuck table
31 is moved to a laser beam application area where the laser
15 Dbeam application means 33 is located and processing-fed in
a direction indicated by an arrow X while a laser beam is
applied from the laser beam application means 33 with its
focusing point on the back surface 2b, that is, on the top
surface of the optical device wafer 2. The optical device
20 wafer 2 is reciprocated 25 times at a feed rate of 50 mm/sec.
As a result, a groove 23 having, for example, a width of 50
Mm and a depth of 200 um is formed along the dividing line
2l in the back surface 2b of the optical device wafer 2 as
shown in Fig. 2(b). The depth of the groove 23 must be set
25 to a value smaller than the finish thickness t (thickness
fromthefrontsurfaceonwhichtheopticaldevice22isformed:
for example, 200 um) of the optical devices 22 formed on the
optical device wafer 2, desirably 10 to 50 % of the thickness
of theopticaldevicewafer?2. The followingultraviolet laser
30 beam may be used as the laser beam applied in the above laser
beam application step.
Laser: YV04 pulse laser
Wavelength: 355 nm

Pulse energy: 10 uJ

35 Focusing spot diameter: 5 um




a‘direction indicated by an arrow X while a | aser beamis applied fromthe
_laser beam application neans 33 with its focusing point on the back
surface 2b, that is, on the top surface of the optical device wafer 2. The
optical device 20 wafer 2 is reciprocated725 tines at a feed rate of 50
mmsec. As a result, a groove 23 having, for exanple, a width of 50 m and
a depth of 200 f d ong the dividing line 21 in the back surface
2b of the opticgﬁi%%V|%%E§afg% gas shown in Fig. 2 (b) . The depth of the
groove 23 nust Bepseitlént brequehde: sﬁalkﬂf than the finish thickness t

(thi ckness fron1th§f£ront surface h the optical device 22 is

forned: for exanpl B %rfoci‘ff‘e 11Fc ?na% D > heoFA¥éddRgt hene

optical devi cElM%p%ddGétﬁ@hbM dOréet Héh %ﬁ@@ntﬂé%%%i%aloaeﬂ'ée
opti cal d Vi ce % 2. The fallowing ultravioletlaser beam nay be used

as the la er H@ PS5 SPIGT 1Rt Above | kber chpekrtalpbe idaorokhst bpsetaser

YVO4 pul se | Beam appvebangbh: md8aRsnAn 15“5.ﬁ8e§ﬂ§§g¥ed19y3t§é fHEé’JfSﬁQQ spot
dianmeter; 5 m7 Pulse width: 12 ns  Repetition frequency: After

groove 23 is PSFH@Gna?@ﬁ@F?mEaQﬂﬁﬂ@ﬁﬁﬁ;MlMﬁé 22J;Hwanalpdeaenerﬁin@@tlon
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chuck table 31 or the | aser beam a tion ne I ndexi n
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again. After the above p roce55|ng and exi ng-feed are carrred out
al ong all the2di §pumag Linntbe EIeﬂetaerdlnadt derpcédeherﬁheedhdcke‘cabbe t he
chuck table 37 i5 turned at 90° to carry out the above processing-feed
and indexing-feedalongdividing lines 21 formedinadirection
perpendicular to the above predetermined direction, thereby
15 making it possible to form grooves 23 along all the dividing
lines 21 in the back surface 2b of the optical device wafer
2.
After the above laser beam application step is carried
out, the protective sheet affixing step of affixing'a
20 protective sheet 4 to the font surface 2a of the optical device
wafer 2 having the grooves 23 formed in the back surface 2b
is carried out as shown in Fig. 3(a) and Fig. 3(b).
Thereafter, the dividing step of dividing the optical
device wafer 2 having the protective sheet 4 affixed to the
25 front surface 2a along the dividing lines 21 is carried out.
In this dividing step, as shown in Fig. 4(a), the optical
device wafer 2 is placed on a plurality of columnar support
members 5 arranged parallel to one another in such a manner
that theback surface 2b facesdown. Atthispoint, theoptical
30 device wafer 2 is arranged such that the grooves 23 formed
in the back surface 2b are each positioned between adjacent
support members 5 and 5. The protective sheet 4 affixed to
the front surface 2a of the optical device wafer 2 is pressed

along the grooves 23, that is, thedividinglines 21 bypressing

35 members 6. As a result, a bending load acts on the optical




31 is turned at 901 to carry out the above processing-feed and indexing-
,feed along dividing lines 21 forned in a direction perpendicular to the
"above predeternined direction, thereby 15 making it possible to form

grooves 23 along all the dividing lines B1 in the back surface 2b of the

optical device wafer 2. After the above | aser bean1appllcat|on step is
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surface 2a of the g tical device wafer I S presse e grooves 23,

that is, the Y¥%RitdS FweregdrthP0Srbesiaryy QEtnﬂm@@l‘@\& dAgldlngswd:rk a
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that is, the dividing |ines 21 to generat e ress N

surface 2b, @h@?%%yoﬂiﬁﬁﬁpﬁ@délc@éulagmthﬂabhegmadmlemamdemtbdy\aéeth&al ong
rooves 23, t n | redeterm.n

gl rection to @?%f%% t e op ?gg%idgéygéev\g EQF gh ﬁgwﬁ ﬁdﬁfiglng (b)

After the opt%%%vbl@wl:@nmfcal devigediad deSmlcentghé ljmdgmdmea ABticdmt is,
the dividing §i9€8es 22 have the protective sheet 4 affixed to the front
15 surface 2a, they donot fall apart and the shape of the optical
device wafer 2 is maintained.
After the dividing step is carried out as described
above, the grinding step of grinding the back surface 2b of
the optical device wafer 2 in a state of the protective sheet
20 4 being affixed to the front surface 2a of the optical device

wafer 2 to remove the grooves 23 is carriedout. This grinding
step is carried out by a grinding machine 7 comprising a chuck
table 71 and a grinding means 72 having a grinding whetstone
721 as shown in Fig. 5(a). That is, the optical device wafer

25 2 is held on the chuck table 71 in such a manner that the
back surface 2b faces up and the grinding whetstone 721 of
the grinding means 72 is rotated at 6,000 rpm and brought
into contact with the back surface 2b of the optical device
wafer 2 while the chuck table 71 is rotated at 300 rpm, to

30 grind it. The optical device wafer 2 is divided into
individual optical devices 22 and ground to a predetermined
finish thickness t (for example, 200 pm} to remove the grooves
23 as shown in Fig. 5(b).

As the individual optical devices 22 from which the

35 grooves 23 have thus been removed have no laser beam processed




21, formed in the predeterm ned direction, the optical device wafer 2 is
.turned at 90 O to carry out the above dividing work 10 al ong grooves 23,
that is, dividing lines 21, forned in a direction perpendicular to the
above predeterm ned direction, whereby tlee optical device wafer 2 can be
divided into individual optical devices 22. Since the individual optical

devi ces 22 ha 1e _protective, sheet. 4 affixed tp the front 15 surface 2a,
they do not féﬁftcgggr§8aﬁldé ts‘r‘}edesﬁéfﬁga&fast'htﬁsg??%%q‘tn%%i%t@&f gptacpd
mai nt ai ned. Afiewiceke2di doels niptstiemdrs Canrigd MbvaeddRtmidhad -abpyg. the

grinding step,of arjnding_the back surface 2b of _the optical device wafer
2 in a state %FSFﬁeﬁﬁ%tg%ﬁR}%ﬁs?é&O SheqbpekngrrfacsetP f the ppoacal

surface 2a of dehecepratet devi €re Maf&F b%a&noaﬁ?ﬂgéfétwﬁ,&ﬁ}%‘é%ﬁrfaﬁwﬁén

carried out. gh's,grinding step is carried out by a grin Ine’7
conpri si nét a ﬁJBE& JLHPEOFRCER Ehey Ardiaigadbans trethavintg celgdendceg
whet stone 723280 sheivdri BhEi frot 6Rk fackhel dﬁth&@q%éf%ﬂeﬂ%‘é‘ ﬁ§f¥_‘@f er

25 2 is held gn the chuck table 71 in such a manner he "back surface
2b faces up afd tTRe Febwhh@uhasnwrd v gfinding ghenbecy seafisc@22bs

rotated at 6, 8@0trBNMLBRG-RROMERL cal RLE50Rtact wWith the back surface 2b of
the optical device 'ngef 2 whi F'ecet he gﬁu?;k table 71 is rotated at 300 rpm

to 30 grind it. ThEhemyeesssew oetheidefo? divikdimgeathd opaiicadi deduak
optical dgvicggsd2 an oynds r . ' . finish_thickness t (for
exanple, 200 m to re?rrolgé ?ﬂglg?ggsgs%gggé? gﬁg\l/\ﬁanhgi a‘.:c%f%i'r.lgAEOt%e

i ndi vi dual opsecanddembodimeptf woilwbecdesheibdl peeeveded2dwhave t hus been

br i ghtness of the ont i Seketicaisos iRk, e Pader of i abayeviaser
enbodi nent, abeaheappkimt heamtiep apgltadprotebeibacdkh et bara xahqoétépe
opti cal in the first embodiment is reversed. That is, in the second
15 embodiment, the step of affixing the protective sheet 4 to
the front surface 2a of the optical device wafer 2 is first
carried out. Then, the optical device wafer 2 having the
protective sheet 4 affixed to the front surface 2a is held
on the chuck table 31 of the laser beam processing machine
20 3 in such a manner that the back surface 2b faces up as shown
in Fig. 2{a) to carry out the above laser beam application

step. After the protective sheet affixing step and the laser

beam application step are carried out, the dividing step and
the grinding step in the first embodiment are carried out
25 likewise in the second embodiment.




device wafer 2 in the |aser beam application step, even when 5 debris are

. produced, they do not adhere to the optical devices 22 forned on the front
surface 2a of the optical device wafer 2. The debris are renoved by
grinding the back surface 2b of the optit@l device wafer 2. The processing
met hod for dividing the optical device 10 wafer 2 into individual optical
devices 22 acg@rdhng,to a second enmbodinent will be described hereinbel ow.
In the second enbodinment, the order of the above |aser beam application
step and the protechiwafehgetoadds Xiqmetthep for dheidingta earedi ABOLNGS

reversed. That_i kN Lt secqond,15 enhodi mnent,, the step .of affixing the

protective shég'lttiffatlodepﬁigefsr %ﬁﬁatsﬁr"ﬁeg%@r?ﬁdgfmt ﬁep&b‘t’-’iaﬁd-ltydé?\ﬁ GE8RY er 2

Is first carseedioned Bhedivibéngplifes fevméd MafLnazthad patileen on

protectiv shﬁgt affixed to the _front surface 2a is held on the chuck
t

table 31 0 ©| AEEPLHENM AL eSdiPRg BehICHT 83T lingseh cOMRTHFN G hat

the back surface 2bafiess: BRaasasperBathsn i tep HPhpblysabry 10ile ! Beagbove
| aser bean1apgllgat|on ségf. After the protective Sheet affixing step and
the |aser behfh BppIVREEF L Rehe Sakding ines diremyithiedisageseépthad
the grinding BheR suridee fiHste SMRRAERRRL gAESVERHA t Lkgyh 88 1 N
t he second enmhodi pent. 10 W ;Tain1 1. A\%afer pré%gggf%gpﬁégﬁggkﬁ£%éa
di vi di ng a wafl@PtRatPn§heoperkasugdeiceds that are formed in a plurality of

areas segfioned byadit:fbéée‘a_i{rénﬁﬁe}’aef E%@ikﬂng. Eihgi 6¢ B?tf&?iﬂ og 5 the
front surface, alon%, he dividing lines, conprising: “a [aSer He&m
appl i cati on sPEBLBFLAFEI yhrgtatbatbe Beant surfheewafethal wafetrhbadingdi ng

ines from {henai deoBhebnen Ak 3UL! age uhgreof to form grooves having a
predeterm ned depth in the back surface; !

a dividing step of dividing the wafer having the
protective sheet affixed to the front surface along the
15 grooves; and
a grinding step of grinding the back surface of the
wafer divided along the grooves in a state of the protective

sheet being affixed to the wafer, to remove the grooves.

20 2. A wafer processing method for dividing a wafer having
optical devices that are formed in a plurality of areas
sectioned by dividing lines formed in a lattice pattern on
the front surface, along the dividing lines, comprising:

a protective sheet affixing step of affixing a

25 protective sheet to the front surface of the wafer;

a laser beam application step of applying a laser beam
to the wafer having the protective sheet affixed to the front
surface thereof along the dividing lines from the side of
theback surface thereof to formgrooves havingapredetermined

30 depth in the back surface;

a dividing step of dividing the wafer having the
protective sheet affixed to the front surface along the
grooves; and

a grinding step of grinding the back surface of the

35 wafer divided along the grooves in a state of the protective




10 a protective sheet affixing step of affixing a protective sheet to the
,front surface of the wafer having the grooves in the back surface; a

di viding step of dividing the wafer having the protective sheet affixed to
the front surface along the 15 grooves; and a grinding step of grinding
the back surface of the wafer divided along the grooves in a state of the
protective s i ffixed to t wafer, to renove the grooves. 20 2.
A waf er proce%?gﬁlegpfrﬂ@e%o‘ﬁ Ef%ﬁ“&ﬁ"‘é/i%ﬁ nt% ‘i’/%é%?' HeR i RO Bht FRAI 95RRY %S t hat
are formed in a plurality of areas sectioned by dividing lines forned in a
| attice pattern on the front surface, along the dividing |lines,

conprising: a protective sheet affixing step of affixing a 25 protective
sheet to the front surface of the wafer; a | aser beam application step of
applying a |l aser beam to the wafer having the protective sheet affixed to
the front surface thereof along the dividing lines fromthe side of the
back surf ace thereof to form grooves having a predeterm ned 30 depth in
t he back surface; a dividing step of dividing the wafer having the
protective sheet affixed to the front surface along the grooves; and
a.grinding step of grinding the back surface of the 35 wafer divided

al ong the grooves in a state of the protective 11 sheet being affixed to
the wafer, to renove the grooves.




