1" WAFER PROCESSI NG METHOD Fi el d of the Invention The present invention
relates to a wafer processing nethod for dividing a wafer having opti cal
devices that are 6 fornmed in a plurality of areas sectioned by dividing
lines (streets) forned in a lattice pattern on the front surface along the
dividing lines. Description of the Prior Art A wafer having optical devices
conprising a gallium12 nitride: based conpound semi conductor which are
formed in a plurality of ,ared¥&dtt] PWGiINETHPY 1ines (streets)
formed in a lattice pattern on the front surface of a sapphire substrate
and the like is divided along the dividing lines into individual optical
devi ces such Bield gpf Ehetinventiomes or |aser diodes which are widely
used in el ectric eqHpmsedd fmald donanerdl Ly Jliaddetkdped o tng
machi ne cal | ed "dlcer This cuttin I ne conprises a chuck table for
hol di ng a workgiked iy Hixd G4 nge i@ cha@rmmfo@:tl@ralopevmes deat caéfa/vafer,
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each other. Thetedets! tfognedars acdmitiisespattetrar ynsphadfronhauizmaont at ed
at a high sp | b nmounted to the spindle. The cutting
bl ade Conpr|s%§%%§3€h§ ﬁftiagg lfﬂ San annul ar cutting wedge that is
nmounted on the side wall outer perlpheral portion of the base, and the
cutting edge | for 20 m by fixing, for exanple,

di anond abra 3 et er of about 3 mto the base by

el ect rof or m ng. Slmamﬁezsam)dfum@ @pmﬁa[]at@vnsaés coomeed itk 8 WSt riade,  or

the like lI}aS r?l@é Qe N}ggge acr:grggggnd Csuélﬁ:ﬂcn%a,l\ﬁ ! hOL:[ Q\r%lc?moare formed in a

plurality of areas sectioned by dividing lines (streets)
formed in a lattice pattern on the front surface of a sapphire
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.
18 The wafer is gene-rally divided by a cutting machine called
“dicer”. This cutting machine comprises a chuck table for
holding a workpiece such as a semiconductor wafer or optical
device wafer, cutting means for cutting the workpiece held
on the chuck table, and moving means for moving the chuck
table and the cutting means relative to each other. The
24 cutting means comprises a rotary spindle that is rotated at
a high speed and a cutting blade mounted to the spindle. The
cuttingblade comprisesadisk~likebase andanannularcutting
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 ym 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 pum, the dividing lines for

sectioning optical devices must have a width of about 50 um.




cutting blade is not always easy. Since the cutting blade has a thickness
of about 20 m the dividing lines for sectioning optical devices nust have
a width of about 50 m 2 Therefore, in the case of an optical device
measuring, for exanple, about 300 mx 300 m there is a problemthat the
area ratio of the dividing lines to the optical device is large, thereby
reduci ng progﬂggivgt¥ Neanwhi | e, Eroce55|n nmet hod for dividing a wafer
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surface of er to process It, however eat ener I's concentrated on
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the wafer, thenehy oifat fgﬂﬁ% ty of optical devices. As

means of d| vi di ng a waf er by apply| ng acfase eam along streets, a |aser
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focusi ng point™ on the |nS| e o e area so a enpted
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As means of dividing a wafer by applying a laser beam
along streets, a laser beamprocessingmethod in which a laser
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

18 and disclosed by JP-A 2002-192367, for example. In the
dividing method using this laser beam processing technique,
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 therecf to continucusly form

24 deteriorated layers in the inside of the wafer along the
dividing lines and then, applying external force along the
dividinglineswhose strengthhasbeen reducedby the formation
of the deteriorated layers.

When the deteriorated layer is formed by applying a
laser beam with its focusing point on the inside of the area

30 tobedivided of the wafer, there is a problem that it remains
on the side surfaces of the optical device and light emitted
fromthe optical device is absorbedbythedeterioratedportion
to reduce the brightness of the optical device.

Summary of the Invention




When the deteriorated layer is formed by applying a |aser beamwth its
focusing point on the inside of the area 30 to be divided of the wafer,
there is a problemthat it remains on the side surfaces of the optical
device and light emtted fromthe opticat device is absorbed by the
deteriorated portion to reduce the brightness of the optical device.

Summary of the Inventi.on 3 It is an ect of the .present invention to
provide a wafer procéssidfy O&P@teﬁ:&d Qrfg&:hr‘?g BRSPS dRYEN WY ton#XCYFEs e of

di vi ding a wafwesft predle ssadiychdithddRabt hgMiRessr Sduari vop) hedlcagavice. To
attain the aboyve, object, according to the present 6 invention, there is
provi ded a wdt rdlﬁf'%ﬁé’é%iand"ar%% Thput HeAWITY fhmfdd Pdness &t iadal

devi ces that gyte dor mdridge. a plurality of areas sectioned by dividing
lines formed in a lattice pattern on the front surface, along the dividing
lines, conprising: & P&dEArbERM apprecabl eft st 2pcerdippl 54 ridia Aresentbeam
12 capabl ¢ of; RaAsst ch ! HUgh sth f. a L v di I'égﬁ% orm
deteri ora?ed lI.ay_erIslrktk‘;lha'vih{lg a Sﬁsegg}yg%%%geéovggﬁ%ﬁe?pé%%%?ﬂ% ac %hf(r?) ace of
the wafer; a $rotdEag \ve walieat haviing agticep devatesxthyt aarerisimetd Ve sheet

to the front f : fer I t | rmed
therein; 18 §§§PV| ?ﬁggéﬁgﬁa%%a i5?§¥%ggFﬁegga€§§f%%@§ﬁ%ﬁgﬁ%q%gﬁ%?gcIﬁve
sheet affi xed tlattthece paitt esur foac &hel dngnt hsur feter i alated Haydrns:diand a

grinding step, . riggjgg.:ﬂf pack surface of the wafer divided along the
deterioratedgfg%ggs In-a §%a.%‘of the protective sheet being affixed to
the wafer, to renowelaser beam application step of applying a laser beam

12 capable of passing through the wafer along the dividing lines
to form deteriorated layers having a predetermined depth from
the back surface of the wafer;

a protective sheet affixing step of affixing a
protective sheet to the front surface of the wafer having
the deteriorated layers formed therein;

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

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

24 the deteriorated layers.

Further, according to the present invention, there is
provided awafer processingmethod fordividing 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:

30 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
capable of passing through the wafer to the wafer having the

protective sheet affixed to the front surface along the

dividing lines to form deteriorated layers having a




24 the deteriQated layers. Further, according to the present invention,
there is provided a wafer processing nethod f or dividing a wafer having
optical devices that are fornmed in a plurality of areas sectioned by
dividing lines formed in a lattice patteré on the front surface along the
dividing lines, conprising: 30 a protective sheet affixing step of affixing

a protectiv , t surface of the wafer; a.laser beam

appl i cation ?fé%?%e%%brﬁ%n%ééﬁ? a%é mb@éﬁob%%]f)aﬂ”é BFE b st "t"ﬁf%{ugh t he
wafer to the wafer shaliwigiitrhe stprotettdive shepttiad fuax@de tigndhey frrant
surface along the dividing lings to formdeteriorated |ayers having a 4

pr edet er ni negj%otlﬁa%pet%tlf‘f%rﬁkf et baaﬁil}%‘?f%%et%? Ferheferface 9Rgi M step of
di vi di ng t he deferidwatad 1dpeps ptoedi ve sheet affixed to the front surface
.along the deteriorated |ayers; and a grinding step of grinding the back

surface of the 6 afErMAAGSFeR Sy FHEHA%RGS ek [saydasy wia theate of
the proteeti e sdeeati bridl ffdhxethd Bdthe W Hlad 1 J DO, 4 B ate of

deteriorated |l ayers. In the above | aser beam application step, a pul se

| aser beam i'PHFAIEF Wit sheet baisiongifoxst 6n the wakeni tho ofemavee

front surfacer ddweemaieirddomdesfront surface side 12 thereof. In the
present invention, as the deteriorated |ayers having a predeterm ned

t hi ckness from t he BatRkeahader dapermeern appid calidodi st et ng pihes lafsdrhe
waf er by the rs ; I gat i e car.ryi ut. t he
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grinding step after the aser mage "doe
remai n on thehsd dar oy fsasdsaasf cthéhepwetalr Gevncehantrdmersafrfare side

12 thereof.

In the present invention, as the deteriorated layers
having a predetermined thickness from the back surface formed
along the dividing lines of the wafer by the laser beam
application step are removed by carrying out the grinding
step after the wafer has been divided, laser damage does not

18 remainonthesidesurfacesoftheoptical deviceandtherefore,
thebrightness of the optical device is not reduced. Further,
in the present invention, since the wafer is cut along the
deteriorated layers formed along the dividing lines, there
is no cutting margin unlike cutting with a cutting blade.
Therefore, the area ratio of the dividing lines to the optical

24 devicecanbereducedandproductivitycanbe thereby improved.

Brief Description of the Drawings

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

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

Figs. 3(a) and 3(b) are diagrams for explaining the

protective sheet affixing step in the wafer processing method

of the present invention;




the brightness of the optical device is not reduced. Further, in the
present invention, since the wafer is cut along the deteriorated |ayers
fornmed along the dividing lines, there is no cutting margin unlike cutting
with a cutting blade. Therefore, the area ratio of the dividing lines to
the optical 24 device can be reduced and productivity can be thereby

| nproved. Brief Desgripti of_the awings, Fig. 1 is a perspective_view of
an optical device %;JT%‘?? ﬂ;a)bea vi &’d atﬂﬁgtdr?ea%ﬁ‘bsr %Jr’b aﬁd“ﬁtq &J&f of
the present diweiin®Etel)ibi ghe W4 fdr BKboAdRial aedhagh afst Ko pegdma ni ng

the Ilaser beanu%P Jication step in the wafer processing nethod of the
present invemtiOH-¥R5.28%a) and 3(b) are diagrans for explaining the

protective sheet affigd NG &emrid 31O Wakeray |G- idad n G the
present invention; 5 Figs._4(a€ and _4(b) are diagrans for ‘explaining the

di vi di ng st epfT 4RI \affest 15y bBEsER FRl RAATRF TING FE thrss /it the MraReTgn: and
Figs. 5(ay anth-pdb)iske diagranms for explaining the grinding step in the
waf er processing nethod of the present 6 invention. Detail ed Description
of the Preferred Enbodi nents A wafer processing nethod according to
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plurality of div
detail hereinunder with reference to the accompanying

12 drawings.
Fig. 1 is a perspective view of an optical device wafer

2 to be divided according to the present invention. In the
optical devicewafer 2 shown inFig. 1, apluralityof dividing
lines 21 are formed in a lattice pattern on the front surface
2a thereof, and optical devices 22 in which a gallium

18 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
and a thickness of 430 um in the illustrated embodiment. The

24 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.

In the first embodiment, the step of applying a laser

beam capable ¢f passing through the above optical devicewafer

30 2 along the dividing lines 21 to form deteriorated layers
having a predetermined thickness from the back surface 2b
of theoptical devicewafer 2is first carriedout. This laser
beamapplicationstep iscarriedoutbyalaser beamprocessing

machine 3 as shown in Fig. 2(a). That is, the optical device

wafer2isheldonthechucktable 31 of the laserbeamprocessing




lines 21 are forned in a lattice pattern on the front surface 2a thereof,
and optical devices 22 in which a gallium 18 nitri de-based conpound

'sem conductor and the like is lamnated are formed in a plurality of areas
sectioned by the dividing Iines 21. Thisgoptical device wafer 2 has the
optical devices 22 neasuring 0.3 mmx 0.3 mmfornmed on the surface of a
sapphire substrate haV|ng a dianeter of 2 inches and a thickness of 430 m
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first enbodl ment will be described wth reference to Fig n the
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as shown in _ evite water™
the chuck talpes3liai. the | aser beanproces sing 6 nmachine 3 in such a
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After the al I}mmrﬂppﬂflddﬁdrﬁ&@’arﬁeam a@plceate@rhn@wdd@“suﬁgﬁﬁdIﬁd out
as descrhged abave, .t.he chuc able 31 is noved to a | aser beam

appl i cati-6n aaréid'r\fa‘?é:rjémt ﬁgapgg gd by an arrow X at a rate of 100 mm/sec,

for example, 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 vicinity of the undersurface of
the optical devicewafer 2. As aresult, adeteriorated layer
23 having a predetermined thickness (for example, 30 pm) from
18 the back surface 2b is formed along the dividing line 21 and
exposed to the back surface 2b of the optical device wafer
2 as shown in Fig. 2(b}. This deteriorated layer is formed
as a molten and re-solidified layer. When the deteriorated
layer 23 does not achieve the predetermined thickness by one
time of laser beam application, the focusing point of the
24 laser beam is changed to form multiple deteriorated layers.
For example, by raising the focusing point by 30 um each time
and applying a laser beam 6 times, deteriorated layers having
a total thickness of 180 um can be formed. The thickness of
the deteriorated layer 23 must be set to a value smaller than
the finish thickness t (thickness from front surface on which
30 the optical device 22 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 the optical device
wafer 2. The following infrared laser beam may be used as

the laser beam applied in the above laser beam application

step.




beam application neans 33 is |ocated and processing-fed in 12 a direction
I ndi cated by an arrow X at a rate of 100 mmisec, for exanple, while a
1aser beamis applied fromthe | aser beam application means 33 with its
focusing point on the back surface 2b, that is, on the vicinity of the
undersurface of the optical device wafer 2. As a result, a deteriorated

| ayer 23 having a predeterm ned thickness (for exanple, 30 n) from 18 the
back surface Zb%ias‘sefrdr nédC4| BHéSeheadevi ding |ine 21 and exposed to the

back surface 2bygfydigapt:i calpgleyi,ce wafer 2 as shown in Fig. 2 (b)
This deteriorated layer is forned as a nolten and re-solidified |ayer.

When t he det eri dtdtsed erleayar: 23 ddes not achi eve the predetern ned

t hi ckness by on ' of__| aser. beam application, the focusing point of the
24 | aser beam i ?Occhfésrr%gd Stpéﬂf glr%mr?u e'tri'pﬂe Hfeteriorated | ayers. For

exanpl e, by rai Siuige e ditdcusiongspoi nt by 30 meach tine and applying a

| aser beam6 ti ~-deteriqr l.ayers having, a.tqtal .thi.ckness.,of 180 m
can be foinened. ﬁ%rtg&i %:j%r?ggst%%% tfﬁoéuﬁépgr ip(?rl%ttedzl'gﬂ/é‘r P, & °6‘b2 set to a
val ue smal | er t Repettileohi Hirsehuehicgkndd® tkHzt hi ckness from front surface on

whi ch 30 the optical, devi 22 is formed: for ex l.e, 200 of the
optical devices 22 fpg%r?erd% AFE B HAAYES faf S Lor iy the t o
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ns 12 by the interval between adjacent dividing lines 21 in an
indexingdirectionindicatedkaranarrowEfandprocessing—fed
while a laser beam is applied again. After the above
processing-feed and indexing-feed are carried out along all
the dividing lines 21 formed in the predetermined direction,
the chuck table 31 is turned at 90° to carry out the above
18 processing-feed and indexing-feed along dividing lines 21
formedinadirectionperpendicular tothe above predetermined
direction, thereby making it possible to form deteriorated
layers 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
24 out, the stép of affixing a protective sheet 4 to the front
surfaceZaofthgopticaldevicewafef2havingthedeteriorated
layers 23 with a predetermined thickness from the back surface
2b is carried out as shown in Fig. 3(a) and Fig. 3(b).
Thereafter, the step of dividing the optical device
wafer 2 having the protective sheet 4 affixed to the front
30 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 cf columnar support members
5> arranged parallel to one another in such a manner that the

back surface 2b faces down. At this point, the optical device

wafer 2 is arranged such that the deteriorated layers 23 are




6" Energy density of focusing point: 2.0 X |oEIl WOCW Repetition
frequency: 100 kHz After the deteriorated |layer 23 is forned al ong the
dividing line 21 in a predeterm ned direction forned on the optical device
waf er 2 as descri bed above, the chuck tabge 31 or the |aser beam
application neans 33 is indexing-fed 12 by the interval between adjacent
dividing lines 21 in_ an. inq(ljgé(i n‘g direction indicated by an arrow Y and
processi ng- fe&F POF FHPEF ATV T LRGP | SPRREE Memlees ¥ i dbbve
processi ng- f e\tk afebt e OsHeedl arereatdd ofh Otte af Wk aldrrdde i Wi ng

lines 21 forned in -the Eredeterm' ned direction the chuck table 31 is

turned at 90'th% oPHiGRloHEVERE vibbRe 2185 Riened Adonsetha et erdedaied eed
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| ayers 23 al dhg &3 a FESYLFrdRngenraBs 2eafnache Prckhewdceal dewice he
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carried 24 out, the step of affixing a protective sheet 4 to the
surf ace 2a ofine®e gpticcapngsarect opsbte Bteasndn tbedeaeki srntzce Jkayers

23withaprgg§g ' -hi fyrom.t r i rried out

as shown in Fi g.%%?%gﬁlgglgfg?gg%%)z@%eﬁ%g ? glric %?L h%eg%cg% %&e&s %Fagid;]ﬂgqe t he

optical devi cdetawieratedaldyers 23 pritective dheieding af fneedt ofdrimed r ont

30 surface 2a .al L vidi lines. 21 is carried.out. In this dividing

step, as sho%nﬁ%%%&%%%%&t ler%cg ll%%lt%lecgli‘f:]eae eerOFQtlicsalplcgecveluceon a

plurality of wafemmiass shoparin Farhed $b) 5 Fftangete partald:l deoionavafwt her
back, surface 2b fac down. At

|1 Such 2arenner. LISk e BRgk sy face 2bfaces dain AL LIS pol b, Lhe
are 8 dividing lines 21, formed in the predetermined direction,
the optical device wafer 2 is turned at 90° to carry out the
above dividing work along deteriocrated layers 23, that is,
dividing lines 21, formed in a direction perpendicular to
the above predetermined direction, whereby the optical device
18 wafer 2 can be divided into individual optical devices 22.
Since the individual optical devices 22 have the protective
sheet 4 affixed to the front surface 2a, they do not fall
apartandtheshépeoftheopticaldevicewaferzisnmintained.
After the dividing step is carried out as described
above, the step of grinding the back surface 2b of the optical
24 device wafer 2 in a state of the protective sheet 4 being
affixed to the front surface 2Za of the optical device wafer
2, to remove the deteriorated layers 23 is carried out. This
grinding step iscarriedout by agrindingmachine 7 comprising
a chuck table 71 and grinding means 72 having a grinding
whetstone 721 as shown in Fig. 5(a). That is, the optical
30 device wafer 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 grindingmeans 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

grind it. The optical device wafer 2 is divided into




each positioned between adjacent support nenbers 5 and 5. The protective
sheet 4 affixed to the front surface 2a of the optical device wafer 2 is
pressed along the deteriorated layers 23, that is, the dividing lines 21
by pressing nenbers 6. As a result, a betding |oad acts on the optical
device 6 wafer 2 along the deteriorated layers 23, that is, the dividing

lines 21 to gen t |Ie tr,ess in ck surface 2b t.her eb
form ng crac%s al&l&t‘ﬁ%%op Claéafjegé\?ieéeﬁaffrbcfg g Eij&f@rdi (}re &?leldayers
23, that is, ﬁnasmn@lictms@ltfpfcsrﬁdexmppeprml@t&ﬁmf@dréihw@ttm to

di vide the optical, devic waf er as shown in Fi . After the
opti cal deV|p ?ﬁﬁ%ﬁrﬁﬁﬁg FRVRA] da%I%#@V?h%pd%f%rl%g ied | ayers 23, that

is, the dividing lanesmelindiaringthl ndthied)r estierdy med didneeiHidh tHdhe
optlcal device wafer 2 is turned at 900 to carry out the above dividing

work al ong det®r§ot 2 rd dpdrEsass hargibean regpyrditfiye PRESEBEIFHNRY in a

directi onapermmf§l£e@ffaltrﬁngt Ree2BayeuRhedet eWARp i dLeki e Mtary the
optical device 18 wafer can be_divided into individual optical devices

22. Since t rfte‘rﬂrf%ﬁn?c?uélpe@pppéalo‘d%m ced! IhehabevehembpadiBeRtveas dheet 4
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the optical device mafer mai ntai ned.” After "the dividing ste
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grinding neans 72 having a gri one
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such a manner econé eﬁbo Eﬁéﬂéu&{ffebedégggl &8 here}ﬂgegrlpding whet st one
In the second embodiment, the order of the above laser
beam application step and the protective sheet affixing step
in the first embodiment is reversed. That is, in the second
1B 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
3 shown in Fig. 2(a) in such a manner that the back surface
24 2b faces up to carry out the above laser beam application
step. Since the protective sheet 4 is affixed to the front
surface 2a of the optical device wafer 2 at the time of aligning
the laser beam application position in the laser beam
application step, the image pick-up means 32 which is
constituted by an infrared illuminating means, an optical
30 system for capturing infrared radiation and an image pick-up
device (infrared CCD) for outputting an electric signal
corresponding to the infrared radiation is used to take an
image of each dividing line 21. 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




721 of the grinding neans 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 grind it. The optical device
wafer 2 is divided into 9 individual optiigal devices 22 and ground to a

pr edet er m ned finish t hi ckness t (for exanple, 200 pn) to renove the
deteriorated | s 23 as shown. %- the i ndi vi dual _opti cal
devi ces 22 fr r&?‘PTf &€ %?E‘?%Péﬂtﬁ%# ‘9{%?% 153°he §& CREEFEIRGBVERT have no
deteriorated 6 layers remaining therearound, the brightness of the optical
devices 22 does not |lower. In the above enbodinent, as the |aser beam
capabl e of passing through the wafer is applied to the front surface 2a of
the optical device wafer 2 with its focusing point on the vicinity of the
back surface 2b, debris are not produced. 12 The processing nmethod for
dividing the optical device wafer 2 into individual optical devices 22
according to a second enbodi nent will be described hereinbelow In the
second enbodi nent, the order of the above |aser beam application step and
the protective sheet affixing step in the first enbodinent is reversed.
That is, in the second 18 enbodi nent, 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

| aser beam processing machine 3 shown in Fig. 2 (a) in such a manner that
the back surface 24 2b faces up to carry out the above | aser beam
application step. Since the protective sheet 4 is affixed to the front
surface 2a of the optical device wafer 2 at the tine of aligning




the | aser beam application position in the | aser beam application step, the
I mge pick-up nmeans 32 which is constituted by an infrared illum nating
means, an optical 30 systemfor capturing infrared radiation and an i mage
pi ck-up device (infrared CCD) for outputijng an electric signal
corresponding to the infrared radiation is used to take an image of each
dividing line _21. After the protective sheet affixing step and the | aser
beam appl i cat "6nS$8&B are carried out, the dividing step and the grinding

step in the frrst L@xﬁﬁgggkﬁ%Q% r; ' i kewi [ on
enbodinent. 11 We claim 1. A \Aﬁ%&%ﬁ?gggggl ﬁ%l{‘ r?ielt‘}r}?érr% of @?\Enggir?\aépﬁn fer

havi ng optic8PtHedicesvifas Hhatfarpeformed phusabiltyabitmredsarsesti oned
by dividing | ; [ A=P [ t h nt surface, along
S_@@ﬁl&ﬂé%.&ﬁéﬁ%& afl[ené)sa ftcﬁ:rn{?ecp% %1 faH:JgﬁeS?%%t%ﬁn acbrbl yi ng

the dividing |lines, conprising: aser pbeam applica
a | aser beam tR@pébretosupdssengalbngughet Heévidieg hineg, t bemdryvsdheg | i nes

to formdeteriorated;l V] edet erm ned _depth from the back
surface of the wafer; ag.’%%; %g%@téé}ghz%%% TR 'S %g HRp' B9 & rﬁ?ﬁ Spm
protective sheapabbedfephssnngsiirfcant bhetwefambtonfaiangividihbelines

having the  pfatoet I8t Ehietobrd et b e rend Aot S rmttied sagcbrot o
deteriorated thyebsckasdrhagei odi tgeswwgpest grindi ng the back surface of

the wafer divided along the deteriorated |layers in a state of 18 the
protective sheet bet gt ??F(Je‘ﬂet%“?%té %\gg l,gq ek athexHed et i or at ed

| ayers. protective sheet to the front surface of the wafer having
iZ2 the deteriorated layers formed therein;

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

a grinding step of grinding the back surface of the
wafer divided along the deteriorated layers in a state of

18 the protective sheet being affixed to the wafer, to remove

the deteriorated layers.

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
24 the 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
capable of passing through the wafer to the wafer having the
protective sheet affixed to the front surface along the

30 dividing lines to form deteriorated layers having a
predetermined depth from the back surface of the wafer:

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

deteriorated layers; and

a grinding step of grinding the back surface of the




2° A wafer processing nethod for dividing a wafer having optical devices
that are fornmed in a plurality of areas sectioned by dividing |lines forned
inalattice pattern on 24 the front surface along the dividing |lines,
conprising: a protective sheet affixingistep of affixing a protective
sheet to the front surface of the wafer; a |aser beam application step of

applying a | aser beam. capable of passing through the wafer to the wafer
havi ng t he Mﬂ&%t@%l%@dﬁétl%m% def e naiot anesk evtd hdhse 30

di vidi ng |inesdt@d:gryn dafard orat i r ' pr ] epth
fromthe bac%%surf_ace of the waf eare%h!iéégit\? (fwnégq%t%pr'of&g%%%ﬁn%e%h% waf er
havi ng t he priSttéatiiaré Hedia TS xed to the front surface along the
deteriorated layers; and a grinding step of grinding the back surface of
the 12 wafer divided along the deteriorated |layers while the protective
sheet is affidxed tdheheaigreProcessémyyaethed dereridingt éd kapemsl 3r The
waf er progessi - i k - . ereih the laser

& %.-%@EQH%@?QEQE{E&%@&E#%E%%lBE sotge mﬂ.ﬁﬂ%aﬁogyf%g&%rsﬁg

beam application stéep is to app p aser

poi nt on t he ldisgimitaamfvitthe i tvadosuwmifrar @odintt be wakew itiamttyhe £f thet
btaf&q{r gl%face of the wafer from the front surface side thereof.

surface side




