22 JANUARY 2007 1 WAFER PROCESSI NG METHOD Field of the Inventiaon.

present invention relates to a wafer processing 5 nethod for 2G|J0NHIAH§28°7
waf er having optical devices that are forned in a plurality of areas
sectioned by dividing lines (streets) formed in a lattice pattern on the
front surface, along the dividing lines. 10 Description of the Prior Art A
waf er havi ng optical devices ogrER SPHSCEsgRNd inemrHEemtri de- based conpound
sem conductor which are fornmed in a plurality of areas sectioned by
dividing lines (streets) fornmed in a lattice pattern on the front surface
of a sapphirepild substfptergndnthenl i ke is divided along the dividing |ines
into individual—optical devices such as light emtting diodes or |aser

di odes whi ch are wiHg PIsRPE iVeriir J%%«ﬁ*%ﬁﬁenﬁo a MASenREICISSHheral | y
di vided by a i [ t5t hj conpri ses
a chuck t§b| eﬁ%‘%%%gf({%ﬁgﬁvrr}%lg@m%sgﬁeecergagﬁlc v %l%éémhggrll %t {c:)fri]g&/af er or
optical devi termafiein Eap:]umalmgyr@énstrbals cut:tllngedhleymmpden@ hisrels on

t he chuck tabl £ .20 maan t he c ta l e he
cutti ng means (TETarroE Lo Aatn RNt O AE Bl SR bR R Ty ary
spi ndl e that asom@taheddavlaBng higbsspeed and a cutting bI ade nounted to
the spindle. The cutting blade conprises a disk-like base and an annul ar
cutting edge that is nmounted on the side wall outer peripheral portion of
the base,jcandpébercptibngoedgrei srigrnedtas thick as about 20 mby fixing,
for exanpl e, dianond abrasive grains having 30 a dianeter of about .3 mto
the base by el ect r ot of&f . N2 % e PRE SGBb T L CoH TR Bl SERY | 2 0¥ Lht Wl de
substrate, %lﬁfﬁdELKESQéSC&nﬂé@z@d Mg b slnessy wmtéﬂ rég:veBlﬂmEHelﬁbé)VG
cutting blade is,not always easy. Since the cutting blade as a thickness
of about 20 pRIUrheiflyvPEi A§eRFnESCEaPnes BEcHivARRgIopineal (66¥EEES) need

have a wdth of abguty 30 JP+ 7% JARVARY 4PPhe 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 comprisesadisk-likebaseandanannular cutting
edge that is mounted on the éide 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 um.



2 Therefore, in the case of an optical device nmeasuring, for X out
300 mx 300 pm there is a problemthat the area ratio of thézﬂﬂgﬁésﬁa
lines to the optical device is large, thereby reducing productivity. 5
Meanwhi | e, a processing nethod for dividing a wafer by applying a |aser
beam al ong streets is attenpted and disclosed by JP-A 6-120334, for

exanpl e. \WerTietafere bdamtihe applel ed &0 dgtel daloniewind acmsafr iy Wafoar to
process it, however, heat energy is concentrated 10 on the exposed area to
produce debri®XaTRkE sERORY 290 UB PG Hant LEEFFatE dPEIRLSRASGAT {ther eby

greatly reducifuh therigusd itne ofiwplikall iR aes.ths olma@%lofdedu\dedmsg a
waf er by appﬁ%ﬁPg a | aser beam along streets,, a | aser beam processing

net hod in whi dhaTrebis TR B AT ig8sT ng t hrough the wafer is

used and ghe |aser xvfé%@mﬂﬁeapra 'pﬁ%éé%éﬁ"g Waftelo Ml Idis 1faGHs Nt  on
the inside of the area to be divided is also attenpted and disclosed by

JP- A 2002- 19235ﬁpnloy1ré<aarrplaasen erEHé alqu oft tiee e hod m@iqrr@o‘temsam%ser beam

processing tegt ﬂw% yi ded pplying a | aser beam
capabl e of paSS| ng Hﬁ&lg‘% @wéfgi;dexa Ifyléaa | aser beam having an
infrared range, w tWhdr s flases b@ap\omat applib&e tcmsthﬂ@ ofont eamieder o om one

id h f I f d | i h f th
i o along (o8 o B NG PPk i VRan, CARHI I REo b LA FORE o ong

the diviidi ngont itrmSexbosedsaf@agim prasiukeedeb edsicath by ttike fasmats athe of the
deteriorated ers. en t eteriorate is fornmed ing a

| aser beanlmj%ﬁg t sS§ db? Fht Vo e?heq%%ﬁéﬁY Porit ?Q¥§bg$ ﬁ De nsi de
of the area.t@uimagyw@ﬁkﬁbg&céhed@ai@és there is a problemthat it remains
around the optical device, and |lig emtted fromthe optical device is

absor bedby t he det & erétnédOfpéH’iléhngoa Mefifte v @PBLY§RENBs52 38T tIRA™pt i cal
device. Furthes, when 9500yes ane i or %gcggséﬁelﬂéﬂ%@lh%cﬁgqrﬂse@ to the

area to be divided of the wafer and are cut, a
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 a 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
dividing lineswhose strengthhasbeenreducedbythe formation
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
a problem that it remains around the optical device, and 1light
emitted fromthe opticaldevice isabsorbedbythedeteriorated
portion to reduce the brightness of the optical device.
Further, when grooves are formed by applying a laser beam

35 to the area to be divided of the wafer and are cut, a molten



22 JANUARY 2007 3 layer remains on the side surfaces of the j .ce,
and light emtted fromthe optical device is absorbed by the 92%+¥€%ng§gr
to reduce the brightness of the optical q$vice. 5 Sumary of the Invention
It is an object of the present invention to provide a wafer processing

met hod havi ng hi gh productivity and capable of dividing a wafer w thout
reduci ng t he Imyghtmessind an tloptsickd sdeviamses MY Thheatddiicdlhelahoes

obj ect, accordi to.the.presept invention, .there is provided fer

or 0essi ng metHbd AT BT nt & valer PhaUPAGTORt TR IS BBYPCEES RAr T4t o
formed in anduted ltayeaf tareasusechecobetdghyndsyicl ngel opeschdrdmdden a

| attice pattern on the front surface, along the dividing 15 lines,
conprising: a | aser beam application step of applying a | aser beam to the
waf er al osg tdiensh ¥ dbhoché nesvékeiehhe side of the back surface thereof to
f orm grooves "havi nnga predeterm ned _depth in the back surface; 20 a
protective sheet afffi sty et &% itHnPresProtierisiie ¥hded R front
surface of t r j I it ; i Midi ng
step of divi Q?wé@tgggrlv%‘\éer na@?%%%ﬁg\é%%%l ?lelc%gégéggg{’g ?i%yg?ica%é%%e front
surface al ongrf heivding covesfenrwi thoet nckdiec sneptlod i ghdimes s hef ek
~surface of th fer . divided al ong the grooves in a state of the protective
sheet being dﬁ?t¥@%ft% h%QMBfer, to renove the grooves. Further, according

ixe
to the piadsent i nveht iedairherte iadovd0oprievitdedcaondfiey pootkes spreseret hod
for dividing a wafer havi opti_cal %f%\(?r ces that _are forne urality

n dipa.p
of areas  sectiOHRL By OYYTER e INNES 6t Aol TR AP ALEPEET BB EPAOTOT t he
front surfacediwal @nggtdevaiot diaigindg g1 ceAMRieiviiceg: taapr akectbyregheet
attixing step, of) A XN P%R oo P\ L R0nE BPal 11 hae1 Hh2D! rSHRLgCR, Of the
waf er ; p Y € ea by d
a lattice pattern on the front surface, along the dividing

15 1lines, 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 providedawafer processingmethod 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

35 protective sheet to the front surface of the wafer;



22 JANUARY 2007 4 a | aser beam application step of applying I
to the wafer having the protective sheet affixed to the front aﬂé’&?ﬁégg%a@
thereof along the dividing lines fromthe,;side of the back surface thereof
to formgrooves having a predetermined 5 depth in the back surface; a

di viding step of dividing the wafer having the protective sheet affixed to
the front surface & éngetrheeamrappdais;atamh atgpi nfianp stiepy of Lgséndiasge t he

back surface e fer diyide | o t o] t t he
protective sﬁ%gﬁm%b%?%gr\g% I xnegglci{gdq oe@%\%#]%ﬁ gsggﬁe%ggx%ﬁﬁg?%gv%sogﬁ n the
present inverduofgcastidmeegf cnvasg f oneredlial dingy I iree sli 5 ath nighe i siede iarf t he

back surface of the waf by, .t he S beam appljcation step are renpved by
carrying out THRPTSk G TRIREATER S DaR T YT et b AL Bad e S 4the

bri ghtness ofeptie Dpttigal baleki sesfasepnot reduced. In the present

i nvention, since the fer . is cut along the grooves forned along the
dividing lines, thet %‘él‘?ﬂjd"‘%uft??%go?ra‘%ﬁ I i wRe ‘6%?%%1@3%% ‘g“%utti ng

bl ade. Therefgresethvar et horokedOtbhendi vighnoshirgset 216hg eRti cal
device can be reduced and productivity can be thereby inproved. Brief

Descri ption o¥refeéedr a@ﬁl@g_s Fig. 1 is a perspective view of an optical
nvent i on: Figs, 203 ant BB)" ar2 O gy ae Tor S pTATAI kG The. Tacer beam
appl i catildn swapei ditHeladhfdiongr bbesstiogveretimod stodte lnd pheseretécivevei on;
o011 9s, 32 oS, L0058 A0ETTR LRL FLELR! TLOO; LBy PLALSBLL B Shoc!
Figs. 4(a) and 4(b)Imarsthdipagrsamt foveaxpbaj naeigliderodinesdifngmstieplomgt he
warf er process%gg g?épggngfligggrgéﬁ¥ﬂg bé% isg% Jgeogf %gg wafer by the
laser beam application step are removed by carrying out the
15 grindingstepafter thewafer hasbeendivided, thebrightness
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 processing method
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



22 JANUARY 2007 5 Figs. 5(a) and 5(b) are diagranms for expl alzg I\R?zo
grinding step in the wafer processing nethod of the present mvent"l on. qa]
Det ai | ed Description of the Preferred Enbodi nents A wafer processing nethod
according to preferred enbodinents of the present invention will be
described in detail hereinunder wth reference to the acconpanyi ng
drawi ngs. 10 Fig. TFiigs aEp(esrstzarciis/ )i afisayrzopt iftad edepliacieniwaf éthe 2 to
be divi ded accord n present_invention., In th devi ce waf er
2 shown i n GO LEE (ARt bR S don S e TS e oBE F b I S At t§ ce
pattern on tttﬁmféxom:toxsurface 2a thereof, and optical devices 22 in which a
gallium 15 nitride-based conpound sem conduct or and the like is |am nated
are formed in a plurality of areas sectioned by the dividing lines 21. This
optical devi C@eﬂ@iﬁéd%é@ériﬁ@loﬂpéfc%edpﬂéﬁéﬁrgé PRESH{h8gtY. 3 MM x 0.3 nm
formed on the—surface of a sSapphirTe substrate naving a di aneter of 2 inches
20 and a thi ckness fofWB3r mECehelng |nthed e cpbdHRdrere . P%%erliﬁ%cesm ng
met hod for di t I tical
devi ces 22 ac%%@%&élg%éagfl?g pf'%% %@%@&{tﬁ Mgleshggfjl%ed W t%ﬂ)rief erence
to Figs. 2 todeailbhéreitendéersvithbodfeeencethe Shepaofompphying a | aser
beamto the a Pv‘g. %lcal device wafer 2 along the dividing lines 21 from
the side of t surface 2b thereof to form grooves having a
pr edet er @oOned dept hF1c_n tLhies lmaplerspet&ceeMew o ff ansiptcaral ddvaae.wdfes | aser
beam appl i cat 3Q carri d out by a |l aser beam praocessi ch| ne 3
T B By viska g

as shown af:gor hB9pYi PISASE WEFERT3 s h on the
chuck tabl e Sép@icéhaelvat&@rwm@mwm@sahrtdgmn;hlanpluﬁatnt?uﬁhdavmnﬂ@r t hat
t he back surface 2b faces up and positioned right below an inma i ck-up
means 32. | mageR8S r BEBSSP LS ddheas? et G PA treEhP R o FaPT % %€ aser
beam 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 patternmatching for aligning a laser beam



22 JANUARY 2007 6 application neans 33 with the above dividin In IS
carried out by the image pick-up neans 32 and a control neanggféﬁygﬁgﬁ%Vh)
to performthe alignnment of a | aser beanugpplication position. On this
occasion, since the front surface 2a having 5 the dividing lines 21 is

| ocated on the underside of the optical device wafer 2, the imge pick-up
means 32 whi alppld cadrishinedes 33y tAntHendbavedividungndmesp htaksrraredopt i ca

systemfor capturing infrared,radiation and an image pick-up device
(ot rared ool Y Bl phoeRhobiRRoPBCEPRES of ot T Soorendleatitg (6% he
infrared radisiiowd) 8 peedotm tiekelaynrdge foh Easdr Madndiapplliicaeidh After

the alignnment of the |aser beam application position is carried oyt as
descri bed ab&PS1 & -chHRKREhPEC2810T 5 SEBvEd- 2D TEORASHT TRGiP APRVIEESt i on

area wherg thed @sefqilpg Beamsanpl & 43R sBaPRe 33 det sliGea £8hakbtical _
processing-fed in a dirtection indicated by an arrow X while a [aser beamis

appl i ed fr omdave dedéefebantpphpeamick wrameans 3eivthi¢h 5 Jopeisitiig 9sbi nt on
t he back surf , 11}81 | S, t t ace of .t/ pt ice
wafer 2. The pf\alngta}lnjEt ewecde 70 wanI%&i qsm%%%’praglcaépe%ﬂg%?t%%%géné?%ffeed
rate of 50 muagdsirings imfested radipgtoovwe 28 hmviinpod @viekanpl @ vicei dt h of
50 dun and a .dent o;?&i)sp s for . al o the dividj ljne 21 in the
back surfacea(fgﬁ%fa tehc{e op icgroc)e@/tf%@:et\?\l/ar}%rar}g eais1eCts lo(%/\né?%n rg. 2 (b) . The
dept h of 10he grm@mspRI insttdbehseti nFratredarvdiaeisml ens e ato tiekd ian sh

t hi ckness t (.t hickness frognth . front sg{]{)ace on which the optical device
22 is formed: Mm% Gx&ffie, szf()&rﬁg 14%e  optical devices 22 formed on the

optical device waf eiftar desd rablghrdhtt @50 Hé afaddie dume kaygssi cafidhe
optical device wafer 2. The followi ng ultraviol et |aser 30 beam may be used

as the | aser REhiIpliSeGarnieAeCBbR® deaseriPaskakraspl FREt TR SR aser :
YVO4 pul se | ager s Mgvehengtdla3e? BOhn A SE ST &Y arkd dhere 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
pum and a depth of 200 um 1s formed along the dividing line
21 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
fromthe front surfaceonwhich theoptical device22 is formed:
for example, 200 um) of the optical devices 22 formed on the
optical device wafer 2, desirably 10 to 50 § of the thickness
of theopticaldevicewafer2. Thefollowingultraviolet laser

30 beam may be used as the laser beam applied in the above laser
beam application step.

Laser: YVO4 pulse laser
Wavelength: 355 nm
Pulse energy: 10 uJd

35 Focusing spot diameter: 5 um



35 Focusing spot diameter: 5 m 22 JANUARY 2007 7 Pulse width
Repetition frequency: 50 kHz After the groove 23 is forned al &ﬁéiyanYzow
dividing line 21 in a predetermned direction formed on the optical device
5 wafer 2 as described above, the chuck table 31 or the | aser beam
application neans 33 is indexing-fed by the interval between adjacent

di vidi ng |inesP2lsienwantindé®i mg di rection indicated by an arrow Y and

processi ng-fed e.ala eam s @ i ed again. After the above
processi ng-feeg‘egﬁ&lf&qnn%ﬁ%&r\‘cé’ed gﬂgar ried out along all the dividing

lines 21 forned i mfter phedgteoriengd ih rfecirieen albhe theckitadimey 13hd s

turned at 90 to .carry out the above processing-feed nd i ndexjn -f_e.ed al ong
di vi di ng | i nest 21 ?‘cﬁl GeFIingd Q&ﬁ%ﬁloﬁeﬁﬁg‘ﬁﬁg get%p’fh%a gce

predet er msned,gidect ia@NdekbergBy ABotaKI fife idhRASTRI1Q B doringrieamas 23
al ong all the dividing lines 21 in the back surface 2b of the opti cal

devi ce waf er beam grrkicHelabdleanast? beadppinEatsdPstidl il teha led
out, he protietjyg, shaslcoal 1x\6:5ep;0L31 L] 8 A0 PELAGE sheet 4

to the font surface 2aof the optlca evice wafer t he grooves 23
formed in thelibdtkased foacen Ay raws Ycand pe@ce@tsmg Sleovwh | he R gase(g:)eaamd Fi g.

3(b). Ther eaft i g f vj,ce waf er
havi ng t he pro ecl?llsglee(ghée/%?iﬂ a?ffé;eerg %b%‘;gﬁl{br onsfé ffaecece!ffa Cgl ong the
di vi di ng 1loi nesn&éxnsgeﬁeedaireouiarﬁred h:ll.ﬂ: @dilwindi aglstbp dmldsimgvrﬂ.mresFl g.
4(a), the op al _deyice fer | ace urallt 0

Support  montts S RrEE st parsetere P IERD ShotHer S SR BRI ¢ hat
the back surfacei2bimaces downe Ab tclat&yp@umthéfwo@@élgﬁﬁdcé:’&ﬂﬁyﬂiﬁ@&vaf er 2
is arranged such that .t he %rooves 23 forned. .in the back_surface 2b, are each

posi ti oned bet e &ROGd{ REGHE IR €1 rerbRe & 1585 d %Omf?felﬁ BV heet 4
affixed to therpeRaicsuafacetia Shot b reRid e nidRd aervatepn? tisePwpsed

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 thebacksurface2b 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



al ong the grooves 23, that is, the dividing lines 21 by pressi . S
6. As a result, a bending load acts on the optical 22 JANUARY 23%6§BA§?§§€'{ ce

waf er 2 along the grooves 23, that is, th? dividing lines 21 to generate
tensile stress in the back surface 2b, ereby form ng cracks 24 in the
optical device wafer 2 along grooves 23, that is, dividing Iines 21, forned
in ab predetésvinedvalierc iaig thevigdteotrbe apt i chhtdeyj cehavaderid2ha@s

shown in Fig..4 (b After th tlca device wafer 2. is divided along the
o ooves 25 i HRSS T ARG AT R CE P fake ST ST HbanaahE SELhte T moy

direction, t h@@péwqior@lg\ﬂq:@ramtsem 2ni thd Wptadaat d89ite wefidy 204toridie
above d|V|d|ng wor k 10 al ong grooves 23, that is, dividing lines 21, forned

in a directi SFPPERPendi chtalk 18/t AeVABOVE piBESt &Lni AEAMARr &Bt Pon, wher eby

the optical devigetydhefed &9&@@1%\@@%\»1@%0th'enegﬂeaﬁl 48P} &k deyi ces
22. Since the individual optical devices 22 have t gr otective sheet 4

affixed to th% 4% ohows Jurfiate 2@) t hdjtes hbe PAFECapafevafdl vageShape of

the opti cal ev. F e v skep

carried out as ciiescrdﬂ%I gloﬁoggg%%%%%& %Bgi&efg tCﬂer ng?%é llltl)ésék
surface 2b onltﬁ@nmﬂd:zmﬂukpreéeMarBLnedﬁnnﬁqnmmn bhewmimwxh@eVLve sheet
20 4 being affl

othefr r.face 2a of pti cal .device r 2to
remove the gr o%v%g ézé Eu]f:%? td§§utf:flo'lzr‘—f’irsr r’%dﬁ% bscfveplel are; e%l out by
a grindi ng masbhoneg ar@@ﬁ95|38ngthachusk diabﬁEnallandsazgrlﬂdrmgdnﬁans 72
having a grinding whetstone 721 as shown ( T t he
optical devi cg FErOBBeFREN G 3’ qmeéhﬁ(‘fﬁH%%?eetef‘)i‘“%q?Qgt‘ﬁeﬁt?@ﬂner
that the backnhsdebacendbobacesiUpeandet haraki ndicaa wlehskoaed’2htef the
grinding nmeans 72 is rotated at 6,000 r£€a m and brought jnto caontact with the

.f

back surface PBddVifnelsntieal devices e iPGRhFRe e vdlvad PrbEE2¥1 s

rotated at 30Qe{PREst® 30h-E ik b’&»ot@&%&%’[ spaktdevi £€ wad &l 2niesrdbytded
into individual optical devices 22 and ground to a predeterm ned finish

t hi cknesstx (#vrfagams ethegripnptifmkleapeet tane ghedhape 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 1is 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 um) 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



23 as shown in Fig. 5(b). As the individual optical devices 22 fr i
the 35 grooves 23 have thus been renoved have no | aser bean1ﬁ?8A§gé§gzgg
JANUARY 2007 9 portion on the side surfaces, the brightness of the optical
devi ces 22 does not |lower. In the above enbodi nent, as the |aser beamis
applied to the back surface 2b of the optical device wafer 2 in the |aser

beam appl i catpOn: sé:epn enensniensor d£dss 5 @i bpriotiteeds bheynhdapidtcadhere
to the optlcal devices 22 formed on the front surface 2a of the optical

devi ce waf er 9ViaeR Felloes BPE +eWBYed BY WS ABPNE ?%Oﬁéléﬁn*%ur?%cteh%b of

the optical deyi&e yaier s2apbhe ol e6esss NKh dlished @y odi ¥Eding dde @pt i cal
device 10 wafer 2 into individual optical devices 22 according to a second

enbodi ment wideviee dafEn Beth Héreil plserove 2 riRtHel ddeid séfPodeVieRtWhahe
order of the alovesLases o 2 anpl néﬁ?‘g haR g&ﬁ&@ge %xﬁbeoBE%‘éﬁtdé’ﬁé&eet

affixing step 1In The 1 rst IS reverse In the second
15 enbodi ment22 tiegmstdepndfhafifrioxitngur hacprist eétive ostiésta Ludevicehm feont

surtace 22 ofa heugplil Sevoe gl B Srikishs, €ACTheR Uty heryy (he

optical device’ avi n VE'S ront
surface 2a isohetide @ptibelchavkcéabhEeﬁlzof the Iaser beam pr ocessi ng

machine 20 3 in such a manner that e b ck fac S UE shown in
mro D0 (a) To Carry B e SR re S 00 Bah i L SnEPenoSEaeht RISt he |

protective shegteaffi xhtg shepvaadal hept aser d@@ﬁé@@pmlé?@éé@@lﬁ@e@oaée
carried out, the dividing step and_ the g rlndlng step.in the first
e

enbodi nment ar%e%%¥¢|%ﬁb% iment VikéwbsedfRCEhRe E@ﬁ@léﬁﬁéHWnent 22 JANUARY

2007 10 Ve claim g t&&‘@&@ﬁn&r&%éiﬂgnmtﬂ?&doi%r%:‘P"t@ié"gbév\éfai%ef'aw ng
optical devices that are formed in a plura ity of areas sectioned b

y
di vi di ng | i neRedBrannd iGn bl amstiepeapdtther Rreoheativemhesly padddxing step
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.



along the dividing lines, conprising: a |aser beam application step of
applying a | aser beamof a wavel ength absorbed by the wafer t%"t“HBAMfZQW
along the dividing lines fromthe side of a back surface thereof to form
grooves having a predeterm ned depth inghe back surface; 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
di viding tHé @&#ER: having the protective sheet affixed to the front surface
al ong the grooves; and a grinding step of grinding the back surface of the
waf er di vilded & BAGEY RFGE6SVES THEPSEaredbfIRE Br BEERT iRAY EHeet  being
af fixed toOPhéCHafEIVices FRAbVAFS HOTHRDoVES PRUrhit wfffePrFrdceesiirgeRet hod
of clai m 1PYwAEYEF TG R PPasETIMSsbdm dabelerigt RAFESREhR T3ONR fiece:
processi ng 2AEEAORS S VARV h P WEPBPTHaWVi%g  optical devices that are
formed in a plurality of areas sectioned by dividing lines formed in a
| attice patternaoha@ct rkanm sgpPfaeetiomissay ¢heaRAWLAPNg ]r‘?fiﬁafs,beéér??i%i ng: a
prot ect i ve "gHe&engft iapsAgL s epy dheaWRERT ngp &hpr BeEeY ia/endskeet 16 41mE front
surface of lEheswef®dt the Fadercbheamegppfreadcon§Eept dfc dpplmyPReCEd aser beam
of a wavehéngeth absEBearByneheopihetnteq Packaferfd®/ing the protective
sheet affixed to the front surface thereof along the dividing lines from
the side of a backrstedtice tsheetodffixingr aregrovwds ikavy g rrgpeetéver m ned
dept h in t éebtacko suref dcentaswifaadi n§ shepagerdhevdinghehernares imavhag t he
protectivebaskestrizde;xed to the front surface along the grooves; and a
grinding step of grinding the back surface of the wafer divided along the
grooves in a statdiofdide quept e€t direlShgethe befrry abivi xgdcho drioeenafer, to
remove t he speovvesfixkd Thethaf eromyr scesscang lweyhole of raxdvaism 83ndwherei n t he
| aser beam wavel ength is 355 nm
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.

2. The wafer processing method of claim 1, wherein the laser
beam wavelength is 355 nm.

3. 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 a front surface,
along the dividing lines, comprising:

a protective sheet affixing step of affixing a protective
sheet to the front surface of the wafer;

a laser beam application step of applying a laser beam of a
wavelength absorbed by the wafer to the wafer having the
protective sheet affixed to the front surface thereof along the
dividing lines from the side of a back surface thereof to form
grooves having a predetermined 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 wafer
divided along the grooves in a state of the protective sheet
being affixed to the wafer, to remove the grooves.

4. The wafer processing method of claim 3, wherein the laser
beam wavelength is 355 nm.





