1 WAFER PROCESSI NG METHOD Field of the Invention The present invention
relates to a nethod of processing 5 a wafer which has individual

sem conduct or devices such as |light emtting diodes or transistors, forned
in a plurality of areas sectioned by dividing lines (streets) arranged in
a lattice pattern on the front surface thereof 10 Description of the Prior
Art The back surface of a wafe indi vidual sem conduct or devices
such as light emtting dlodeswéﬁERtPBQQﬁgﬁéyg MESHERED in a plurality of
areas sectioned by dividing lines (streets) arranged in a lattice pattern
on 15 the front surface thereof is ground so as to have a predeterm ned

t hi ckness and@iehdnpfcaher dhwsntthom gol d, al um num or titaniun1netal film

havi ng a thickness_of about . 1m The waf rhavin t he film .
f or medont heback SUFREEY S3¥M 4T EYA AL BRG 4 A SSEba8 of BraeasPipe

i ndi vi duad  devi,gesr 2R;Fhent bus, obyahned sc@afl'é‘o%d@teomaé%eetss%dhn agl ectric
equi pnent such as nobil e tel ephones and personal conputers. It Is desired
to make thesé1@@¢|emstasnghinoésspns$mbh61@torsexﬁupMed:ui@@phu@alhégs) for

wei ght - saV|n and downsi ctr Ui nent |ncorporat|n t he

Gov ces 5 6 Por et RECEbedrdt pF o ¢ fs HAEE T aeb 50 Bind e Lvaf r
a PVD (Phys'%ahak%ﬁ%% ?%%¥EEH(HH t9RYVI1GR é@ﬂ%adéﬂﬁﬂﬂﬁégfvapor dep05|t|on)
device is used. Since the inside tenperature of a sputter chanber is
increased to a high tenperature by the above netal filmform ng device when
t he 30 qﬁial filnmi%.for n e back surface, if the thickness of the
waf er is-as gﬁfﬁzég—éﬁgugﬁiég5#y5&4£é§53fness deteriorates and warp
occurs, thereby makhagphtrdishiifeidd oft @ hQffara wiBll Hdsd mndikarefare, the

metal film cannot be
semiconductor devices such as light emitting diodes or

transistors, formed in a plurality of areas sectioned by
dividing lines (streets) arranged in a lattice pattern on

15 the front surface thereof is ground so as to have a
predetermined thickness and then, covered with a gold,
aluminum or titanium metal film having a thickness of about
lum. Thewaferhavingthemetal filmformedonthebacksurface
isdicedalongthestreetstobedividedintoindividual devices.

20 Thethusobtaineddevicesarewidelyusedinelectricequipment
such as mobile telephones and personal computers. It is
desired tomake thesedevices as thinaspossible (for example,
100 pm or less) for weight~saving and downsizing of electric
equipment incorporating the devices.

25 To form the metal film on the back surface of the above
wafer, a PVD (physical vapor deposition) device or CVD
(chemical vapor deposition) device isused. Since the inside
temperature of a sputter chamber is increased to a high
temperature by the above metal film forming device when the

30 metal film is formed on the back surface, if the thickness
of the wafer is as thin as about 100 um, its stiffness
deteriorates and warp occurs, thereby making it difficult
to form a metal film. Therefore, the metal film cannot be

formed uniformly.



formed uniformy. 2 To solve the above problem JP-A 2004-79889 proposes
aprocess for manufacturing a wafer by bonding the front surface of the
wafer to a protective nenber having high stiffness such as a gl ass
substrate as a unitary structure, grindidg 5 the back surface of the wafer
t hus bonded to the protective nenber to a predeterm ned thickness and

formng a netal fi back surfa netal film

f orni ng devi ce. +?H%9gE§ %ﬁﬁ Cﬁﬁépfﬁ Fﬁésge ﬁ“?h§4m2¥8?9 RIGRATTAd to
about 100 math@c\é@fseﬁoﬁﬁaﬁﬁ@&&@ﬁrw%a&aﬁféﬂbg/B@nawt;ttelre fdéh€ebapbgeeat the
time of formng a nmetal filmon the back surface of the wafer by the netal

filmforningodetvheevatnerépya Heobprbiaei ngrpenl heylng hhehdevicésesSummary

of the Inven t ct of t he present inv Qn ide a
waf er procesépgg &? %dﬁi apéﬂﬁp SR ﬁg §l%3?§IS??P§? on’ t%glﬁé% Isurface
of a wafey %hb%ﬁc]@@ﬁﬂ@i@wmghbhﬁaﬂé@ thys WndeyiteesheTpratéatdvehe

above objects, according to the present 20 invention, there is provided a
met hod of pr@é@b@i—“n@o & mﬁéﬁteﬁmnﬁg deitleress mral fépnmangt@ ngftadr 6asm

secti oned by qé%g%k% eof 3@ égfﬂg“%e£§13mé r fr&ggviggtace to

form a rreta SUI’ In a aser- pbeam

application st ep fBY tﬂ&phwy’}gwﬁeha@@é theaRn ks edpaht evofePassiraguthgough a
waf er, along the streets forned on the wafer to forma deteriorated |ayer

is carried otic dedorelOG m’et &hefWhﬁefoirSﬁQ‘x@Céqe@pbﬁm\ne&brm FgpeaspetEerfil m on
the back, sug B%Begfc# IEEe éof':fgﬁ{‘ler{%a%e%oiﬁﬂ m C}}]EHS @Jﬁé@ﬂkf%%e”“ on,

there is = 30 provi of processing a avi ng Vi ces
plurality of o&r eas aecftetrolb@vd thye sdetedt idrd a%gadngn daviatd,i tthereby

deteriorating quality of the devices.

Summary of the Invention

15 It is an object of the present invention to provide
a wafer processing method capable of forming a metal film
onthebacksurfaceofawaferwithoutdeterioratingthequality
of devices.

To attain the above objects, according to the present

20 invention, there is provided a method of processing a wafer
having devices in a plurality of areas sectioned by streets
arranged in a lattice pattern on the front surface to form
a metal film on a back surface thereof, wherein

a laser beam application step for applying a laser beam

25 capable of passing through a wafer, along the streets formed
on thewafer to formadeteriorated layer is carried out before
a metal film forming step for forming a metal film on the
back surface of the wafer.

Further, according to the present invention, there is

30 provided a method of processing a wafer having devices in
apluralityof areas sectionedby streetsarrangedina lattice
pattern on the front surface, comprising

a laser beam application step for applying a laser beam

capable of passing through a wafer, along the streets formed



pattern on the front surface, conprising a | aser beam application step for
applying a | aser beam capable of passing through a wafer, along the streets
formed 3 on the wafer to forma deteriorated |ayer; a back surface grinding
step for grinding the back surface of the wafer having the deteriorated

| ayer fornmed along the streets to a predeterm ned thickness; and 5 a netal

filmformng stepdor, Jarmag:a el al 11 mon 4 he bagk surface of the

waf er. Further; according e present T nvention, ‘ere is provided a

met hod of processi agbadMafir fad Ry devireestfay R driradiplgirald tha@f areas
sectioned by streets arranged in a 10 lattice pattern on the front surface,
conpri si ng a BEdesuFladdygmaifhdatiey fidre gatrdiinyalied dager fommed of
the wafer to terine i i t fective nmenber

bei ng bonded ataiooq{(ﬁgﬁ*er ogrg&sédcr% géccgk%ﬁ&s?%%%a@le%&lg%c aésjgeér)’ b%é(?n application
step for applying a masen beam foapahtestodp Fassifogniihnoeghe 8a Waf £Im @l ong
the streets formed on the wafer to forma deteriorated |ayer; and a netal
filmforning ePads FHAR) &f netalWdf¢fmon 20 the back surface of the

wafer. Qher featurgs 9fe.t he pry Fi% EQV@% LQn W ld s REEATR,HaPPRL eat; £ rom

the follow ng description. Accordi to the present Invention, since the
| aser beam gppivichid amstlegpd odrpappé ys gy @& vaser Hasamocdpabtes dformdd
passi ng through a waf er, aloqg the streets faorned on the wafer is carried

out before the? fePalliElihY GinPRGast 8FAPREEr RV NG T @Bt 2T 737994 of the back
surface g the, el &1, SYED- NGNSt BESTRI 5 5hPLke ACLSHOP: Lhggwal er in the

metal filmformng
a back surface grinding step for grinding the back

surface of the wafer to a predetermined thickness in a state
of a protective member being bonded to the front surface of
the wafer;

15 a laser beam application step for applying a laser beam
capable of passing through a wafer, along the streets formed
on the wafer to form a deteriorated layer;
and

a metal film forming step for forming a metal film on

20  the back surface of the wafer.

Other features of the present invention will become
apparent from the following description.

According to the present invention, since the laser
beam application step for applying a laser beam capable of

25 passing through a wafer, along the streets formed on the wafer
is carried out before the metal film forming step for forming
a metal film on the back surface of the wafer, even when a
thermal shock acts on the wafer in the metal film forming
step, itiscrackedalongthedeteriorated layer having reduced

30 strength and consequently, the devices are not damaged.

Brief Description of the Drawings

Fig. 1 is a perspective view of a wafer to be processed

by the present invention and a protective member to be bonded



step, it is cracked along the deteriorated | ayer having reduced 30 strength
and consequently, the devices are not danaged. Brief Description of the
Drawings Fig. 1 is a perspective view of a wafer to be processed by the
present invention and a protective nmenbed to be bonded 4 to the wafer; Fig.
2 is a perspective view showing a state of the wafer being bonded to the

protective nb i.ch .are shown in Fig. 1; 5 Figs. 3(a) and 3(b) are
explanatoryngpag%§n§ggﬁ5mﬁng the | aser beam application step in the

processing nethod pig.theipraspBtspB¥enteofieRi ghowihg a perspesti vRevi ew of
t he wafer which has been subjected to the | aser beam application step; 10
Fig. 5 is anvWexpkar@ind padidaf &M Shewnef adid YsaBRIBEES adlel ClydinedEREWBt ep i n
the processing hhog,of the present invention; Fig. 6 is an explanatory

di agram show ng é mtal film forming step in the processing method of the

present i%xvention; Fid5.FBga) 7ané A(blenday gath1sectticanaldivioewmsl shbeinaf er
that has been subjected to the netal filmformng step; Figs. 8(a) and 8(b)

are expl anat 6P¢ HR88F PRABHRR N2 tIRR §itePngRt B REIGSE NG SIEFOR Phe

processi ng ngggogrggen%hqng%5§%%5.invention; 20 Fig. 9 is a perspective view
of a pick-up device used in the device dividing step in the processing

nmet hod of the prefégt énienti persaedtEvgsvid® od) taedwifiefbyhdark has
expl anat ory diagrans_shomﬁn%Vbthe devi ce dividing step in the processing
met hod of t h@&SesSERD ecisq tion.2 588t 938 Ati%Bh FeR'he Preferred

Enbodi meqpg s Fig. 5isanexplanatorydiagramshowing thebacksurface
grinding step in the processing method of the present
invention;

Fig. 6 is an explanatory diagram showing the metal film
formingstep intheprocessingmethodof thepresent invention;

15 Fig. 7 is an enlarged sectional view of the wafer that
has been subjected to the metal film forming step;

Figs. 8(a) and 8(b) are explanatory diagrams showing
the dicing tape affixing step in the processing method of
the present invention;

20 Fig. 9 is a perspective view of a pick-up device used
in the device dividing step in the processing method of the
present invention; and

Figs. 10(a) and 10 (b) are explanatory diagrams showing

thedevicedividingstepintheprocessingmethodof thepresent

25 invention.

Detailed Description of the Preferred Embodiments

The method of processing a wafer according to preferred
embodiments of the present invention will be described
30 hereinbelow with reference to the accompanying drawings.
Fig. 1 shows a perspective view of a wafer to be divided
according to the present invention and a protective member
to be bonded to the wafer. The wafer 2 shown in Fig. 1 is

formedinaroundshape, apluralityofdividinglines (streets)



The net hod of processing a wafer according to preferred enbodi nents of the
present invention will be described 30 hereinbelowwth reference to the
acconpanyi ng drawi ngs. Fig. 1 shows a perspective view of a wafer to be
divided according to the present inventidn and a protective menber to be
bonded to the wafer ~The wafer 2 shown in Fig. 1is formed in around shape,

a plurality S str ar f t
surface 2a ofglt e vva Cer ezd%% |D§C)e sglar;[)faécrenzea :gr%lga dsfjr]f 2 s

sen conduct orl e e pa2Zedhe axf@rlmcimrcuualpé@mg&m&u@toﬁrd%a&@esclzz@ma@ by
the plurality of streets 21. The protectivenenber 3 is formed in

di sk-1i ke 5 siegRedid d@lbfalal%tfef@aqeqfﬁa\ﬁeﬁgtlmw kY ftf%ﬁl%fta)é a

gl ass substr fr rf
Thi s protect %%S%lﬁg%%tzg prg a%lty as a&ﬁﬂe ness or@éac;ftfna%gﬂelvﬁfen it is

a gl ass stbststadpe Al thele nEt er makeofialhkapinyehi ghestehfeess, swek a8 cs,
netal materials 10 such as stainl ess steel resins and the |i ke maybe

usedbesi des 9asSS FHBSHARER/ Za%%dehérBPBt%Eff%%eﬁ%%ﬁ%¥1%a?E He®
descri bed aboye ? %ggéfged el Zﬁfb @&&%@@Eﬁ’@féfh Rﬁ%@ Janner

t hat the front sur otective 15 3 an e front
surface 2a ofthiekvederof2 late bpqums\érdan o esch gdtalser sabs$hra\m i PAFitthe 2.

Therefore, in the back surface 2b having no d|V|duaI
seni conduct ormatb%@fwa{egfztélerﬁgoﬁﬁ‘:%%ﬁ%g‘@&i@tra%'ecemlSgh Rt et Bf an

acryl -based, @stibshased UsdEebbane-Rased{£8h8.1 i WAeHh fbdRs@asss Sybstrate
is used as the protective nenber 3 and an adhesive whose adhesive strength

can be reduce@l®qsultraV|olet radiation is used, it makes possible to

the waf f Lot nber . 3 b
U ravi ol ot rath arTh T SBT ot PLRECaUhER| SRR otgh TRE R Bt ect i ve

described above are bonded to each other by an adhesive in
such a manner that the front surface 3a of the protective
15 member 3 and the front surface 2a of the wafer 2 are opposed
to each other as shown in Fig. 2. Therefore, in the wafer
2, the back surface 2b having no individual semiconductor
devices 22 has an exposed state. The adhesive is made of an
acryl-based, ester-based or urethane-based resin. When a
20 glass substrate is used as the protective member 3 and an
adhesive whose adhesive strengthcanbe reducedbyultraviolet
radiation is used, it makes possible to remove the wafer 2
from the protective member 3 very easily because ultraviolet
radiationcanbeappliedtotheadhesive throughtheprotective
25 member 3 at a later stage of removing the wafer 2 from the
protective member 3.
After the wafer 2 and the protective member 3 are bonded
to each other by bonding them together as described above,
a laserbeamapplication step for applyinga laser beamcapable
30 of passing through a wafer, along the streets 21 formed on
the front surface 2a of the wafer 2 to form a deteriorated
layer is carried out. That is, as shown in Fig. 3, the
protective member 3 bonded to the wafer 2 is placed on the

chuck table 4 of a laser beam processing machine and held



25 nmenber 3 at a later stage of renoving the wafer 2 fromthe protective
menber 3. After the wafer 2 and the protective nenber 3 are bonded to each
ot her by bondi ng them together as descri bed above, a |aser beam application
step for applying a | aser beam capabl e 3¢ of passing through a wafer, along
the streets 21 formed on the front surface 2a of the wafer 2 to forma

deteriorated | r.J arci _— S N -Ei 3
protective ngﬁlbg%{g?)ctsgﬁgeé%ggt %Le%\\fva??&czﬂll%np aagggg\%glr?‘{]ﬁes %(?ﬁucszl?%plglbl e 4 of
a | aser beamafiteceshengrohebt heeanchiber B Gonaled he thackafablz i4 hela

suction neans that js not shown. = After the protective nenber 3 honded to
the wafer 2 Pé”ﬂé‘?&hu %‘ﬁ@%ﬁuc@?ﬁ P@kiﬁa%(lr?eg‘)&tﬁﬁko‘t“é}[ﬁ?@o4a PESBr-dtght to a

posi tion righiyhkRebawodn anTagR ol SH R uFEaRE nENQhoth AWl O thakg kan a3 | mage
of a street 21. forned on the wafer 2 so as to carry out alignnent work. At

this tiney siimeget bé fr efresir Rdcdordmdobont libewafader2 2hawi ag the cstrreet 21
faces down, the i e i.ck-up nmeans, which, is constituyted by an infrared
camera appl ioélg ?g&gwgﬁtr é’&ir_gt'i oggpgéjs‘? ng- v GUgHS r &ﬁ@ aéklrrflﬁ(:?prfa_ce
2b of the wabero 2 Qe igk@ean hABYRGOthE NErAldeel 2icesThSM, ahshawryd N Fig.
3(a), the chuck table 4 holding thé wafer 2 Iis noved to a | aser "beam

processi ng steack-ppsintsiagrs Wifich |ias erorsgamyirast dssiary iarfsmned yanmgyrane end
(left end in_Fi.g. 3. of the predeterm.ned street. 21 to the . application
15 posi 1 on GPELIES BUmAZSIb IR hE RS B0 ATTT el KA A e 4.t hat
is, the yafersudfiazet hUSo £ POsé tizomad 2at ot hiekd aTeR MBRRMHPr OI6E S M t5ar t

position of the |aser beam processing area, the chuck table 4, that is,
the wafer 2 ihearoved shoandipeEiPon3shownthy apuakrivable FilpldoeBthe) at a

predet erm ned, figed or keptlibhe 8 Ul 281 A58n REAML SARAP! & B RARTIVIR! N ouah
of a laser beam processing area to bring one end (left end
inFig. 3(a)) of thepredetermined street 21 to theapplication
15 position of laser beam application means 5.

After the chuck table 4, that is, the wafer 2 is thus
positioned at the laser beam processing start position of
the laser beam processing area, the chuck table 4, that is,
the wafer 2 is moved in a direction shown by an arrow in Fig.

20 3{(a) at a predetermined feed rate while a pulse laser beam
capable of passing through a wafer is applied to the streets
21 from the laser beam application means 5. When the
application position of the laser beam application means 5
reaches the other end (right end in Fig. 3(b)) of the street

25 21 as shown in Fig. 3(b), the application of the pulse laser
beam is stopped and the movement of the chuck table 4, that
is, thewafer2isalsostopped. Inthislaserbeamapplication
step, the focusing point P of the pulse laser beam is set
to the front surface 2a (surface on the lower side) of the

30 wafer 2 to forma deteriorated layer 23 from the front surface
2a toward the inside of the wafer 2.

The above laser beam application step is carried out
under the following processing conditions, for example.

Light source: YVO4 laser or YAG laser



21 fromthe | aser beam application nmeans S. Wien the application position
of the | aser beam application neans 5 reaches the other end (right end in
Fig. 3 (b) ) of the street 25 21 as shovvn7in Fig. 3 (b) , the application of
the pul se | aser beamis stopped and the hovenent of the chuck table 4, that
is, the wafer 2 is also stopped. In this |laser beam application step, the

focusing poi ntyRyefichhenrPuhsechasgr beamis set to the front surface 2a
(surface on the Iower “side) of the 30 wafer 2 to forma deteriorated |ayer
23 fromthe froapesiciave fregueowyrd 1t0he kiizsi de of the wafer 2. The above

| aser beam appli.cation ep,i.s_carried out under the follow ng processing
condi ti ons, fokugﬁgnﬁﬂgik'uz&hpssource: YV04 | aser or YAG |l aser 7

Vavel engt h: 1, 9@611@%@@%5@ QR rfefrequencyy 100 kHz  Pul se width: 25 ns
Focusi ng spot di anmeter: m 5 Processing Feed rate: 100 mm sec By carrying
out the above Paseespéam dpsidi atieon 190epm/Gecal | the streets 21 fornmed on

the wafer 2, the deter.i : yer i r in t i nside of e waf er
2 bonded to the p;%(%’t gégﬁgé%%e%gr%e gﬂ%(?ﬁée ?%éc’gg?kr)é%f\s%i,l%s&s%gv?mgﬁ n 10
Fig. 4. The i aellaserstiernsBy bermpploncthswated 0, | aité raite ritdeted
deteriorated | ayer 23 along the streets 21 in such a manner_ that it reaches
t he back surfieeenE ¥ demitangd ot Eif fird dop hfthhevadder? Longadketa he

L oear SUALLSHL A SURD daysars SO oo Sadese e gy, a.pac
whi ch t h@odetkirg orhat eThe lpayiere 28se8 Yearmmad yadb®rapptiliedsso est so 2Bmirete
Predet erm ned | L KRS e ot e Ay 93 M s ng Phe s3] 305 90n 1 S oP
that it reaches the back surface 2b from the front surface
2a of the wafer 2.
After the laser beam application step is carried out
15 as described above, a back surface grinding step for grinding
the back surface 2b of the wafer 2 in which the deteriorated
layer 23 is formed along the streets 21, to a predetermined
thickness is carried out. This back surface grinding step
is carried out by a grinder 6 comprising a chuck table 61
20 and grinding means 62 having a grinding wheel 621 as shown
inFig. 5. That is, thewafer 2 bonded to the protective member
3 is held on the chuck table 61 in such a manner that the
waferbecomesupward, andthegrindingwheel 621 0f thegrinding
means 62 is rotated at a revolution of 6,000 rpm, for example
25 and brought into contact with the back surface 2b of the wafer
2 while the chuck table 61 is rotated at a revolution of 300
rpm, for example, to grind it so as to reduce the thickness
of the wafer 2 to a predetermined value (for example, 100
pm) .
30 After the back surface grinding step is carried out
as described above, a metal film forming step for forming
a metal film on the back surface 2b of the wafer 2 is carried
out. Athin film forming device is used to carry out themetal

film forming step. A PVD (Physical Vapor Deposition) device



is carried out by a grinder 6 conprising a chuck table 61 20 and gri ndi ng
means 62 having a grinding wheel 621 as shown in Fig. 5. That is, the wafer
2 bonded to the protective nenber 3 is held on the chuck table 61 in such a
manner that the wafer becomes upward, ard the grindi ng wheel 621 of the
grinding neans 62 is rotated at a revolution of 6, 000 rpm for exanple 25

and brought igit eyBoNtach; k1 dhe: bRckssuibageagh: of ddieuatiera 2 whid e the

chuck table 61 is rotated at a revolution o rpm for exanple, to grind
it so as to reducéiinefoimikpelsia. tlﬂhemﬁﬁm ﬂhmfarpnegeﬁ@vmmedl\ﬂal ue

f | he_back_ surface grindi t d
bt a6 desciibEasaBapEd BehtarL FR T Tor TR A & oroP { OFff rgtimh Hedhl 111 m
on the back suyrhacg 2ewicd el em Zriig. fearddnefhs%t a %ﬁd’ﬁt@ﬂ iR far ni ng

device is used to carry out the netal Tilmformng step. A PVD (Physical
Vapor Depbsi tﬁQIn)?Od.manea 8pu(trte@\/@'1¢1®hem7c9al Waﬁdre Bepssietri omymkevi’de can be

used as the thin.filmf devi ce. e_thi.n m form device w || be
descri bed bel%\)d%]ﬁter%ﬁ 3}@%@1@{ 6“?1? kﬁ%%qgl%we% %% devi ce
shown in Fi g.e 10yt Seisc Spuld @rlsl?@)éeallﬁ tpe oret i ispuithelr Jranber
70. In the sputter chanber 70, a workpiece holding neans 72 for holding a

wor kpi ece ela EOsEREL EALLYN| Beans pbk eprosechsol Bhervqidiiere Hieddedid  and
an eXC|tat|oqﬁgﬁﬁp§27§sgﬂg;%EQ¥%9nqﬁ% Wﬁ%é?'%f :x%£QB%9eo%8anﬁ d%r

di sposed i n the uppér portron ereo S6urce 74 S as gold

(Au) or the lddierdes BuUpReHt ad Hyliheruexat trald Qﬂk@easssﬂﬁp@ﬂﬂedSD}ﬁmct ed
to a high-frequency power source 75. An introduction port 76 for

i ntroduci ng #%ptateron Bgansuchangd leﬁrw%‘%e@@t%lghkér?ﬁﬂ@nw@w ter
chanber 70 ig ﬂ&é’h@ed%ﬂc%%o% faoP{& %é‘&?&%&%&&% {and o a

pressure reducl ng port ommuni ca |n
gas such as argon gas or the like 1nto the sputter chamber

70 is provided in one side wall of the sputter tank 71 and
15 a pressure reducing port 77 communicating with a pressure
reducing source is formed in the other side wall of the sputter
tank 71.
The wafer 2 bonded to the protective member 3 is held
on the workpiece holding means 72 of the thin film forming
20 device 7 constituted as described above in such a manner that
the wafer 2 becomes upward. A high-frequency power of about
40 kHz is applied from the high-frequency power source 75
to the sputter source 74 magnetized by the excitation means
73, the inside pressure of the sputter chamber 70 is reduced
25 to about 1072 Pa to 107* Pa through the pressure reducing port
77, and a sputter gas such as argon gasor the like is introduced
from the introduction port 76 into the sputter chamber 70
to generate plasma. As a result, argon ions contained in the
plasma come intocollisionwith gold (Au) as the sputter source
30 74 to produce particles which are then deposited on the back
surface 2b of the wafer 2 held on the workpiece holding means
72, thereby forming a gold thin film 24 as thick as about

1 pym as shown in Fig. 7. Since the inside temperature of the

sputter chamber 70 becomes veryhigh in themetal film forming



reducing source is fornmed in the other side wall of the sputter tank 71.
The wafer 2 bonded to the protective nenber 3 is held on the workpiece
hol di ng means 72 of the thin filmformn 20 device 7 constituted as
descri bed above in such a manner that the’ wafer 2 becones upward. A

hi gh-frequency power of about 40 kHz is applied fromthe high-frequency

power source cfRp tenkhe §€Ué Rfs SSQHNGE v/ $hHRONRE LZ8d DY EHBmEYCAd align means
73, the |nS|éE pressure of the sputter "chanber 70 is reduced 25 to about

10-2 Pa to l@ssalPaut r0dugih idhebpreassike) bedubkeng gfosdk. 77n Bhed rareseuit er gas
such as argon gas ar t he

|ike is.introduced . fromthe. introduction poyt 76
"nto the sputtErTiHaenorBYSFo YHnerBEE T AERH. | A 1a2F S PSSR G ebns
contai ned in i@ g RHRS NP Lt it 0L oiHd Sipid g0tk (Mleds2 the sipaitt er
source 30 74 to produce particles which are then deposited on the back
surface 2b ofabove-wWefsar ibatk| AT thraWGK! ezt hot d5 tep metsthg 2, thereby
formng a gold.thi.n fi 4 as thick as Q 1.pm in Fi 7.
Since the i nsclf%'eerilechrpaeéreara é?gegfh?%ﬁgreaglﬁ:ﬁ%fgﬁgﬁgﬁﬁéra%gggﬁ%grn%’s é\jrlea%yk%i gh in

the netal filand praiduged asbap, thdelet drS o faassilhiviert 33 thadi dde aaferyd 2
formed as thin as about 100 m may be cracked by a heat shock. In the

present i nveritiedH thoWhad 1 e hethreteitiantst ed 11y dheyaldr FeeWTor9RM
al ong the st rtgrfé §n$ﬂ'vi8u%E'%e&nrl?oéﬂﬁig%ftg&r@e\}“ﬂee{ %% ard ﬁﬁ%%gﬁ?%%e' dergl i bed

| aser beam application step an eteriora I"ayer uced

strengt h10Thestedrortee wafeks? iar erperddcelbrd ang: tHhecdebenitedal #det FEr 23
havi ng reduced strength, that is, the streets 21 in the wafer 2, whereby
t he indi vi dua'qhas%rﬁsoo?fﬂl?cts&re&é\ﬁ Zés 3heapetadt fyamugeeseE) ner Shef t he

wafer 2.is cragked along e detes] onal el ayeiodd mot hatc s i Staget s
21, the netal Tilmclosely adheres to the wafer 2 and hence, the netal does
not enter thelirrdok metal film forming step.
After the metal film fbrming step is carried out as
15 described above, a dicing tape affixing step for putting the
wafer 2 having themetal thin film 24 formed on the back surface
2b to adicing tape and removing the protective member 3 bonded
to the wafer 2 is carried out. In this dicing tape affixing
step, the wafer 2 bonded to the protective member 3 is put
20 onto the elastic dicing tape 9, which is a vinyl chloride
tape and the like and mounted so as to cover the inner opening
of an annular support frame 8, as shown in Fig. 8(a). That
is, the dicing tape 9 is affixed on the side of the metal
thin film 24 formed on the back surface 2b of the wafer 2.
25 As the dicing tape 9, a UV tape whose adhesive strength is
reduced by an external stimulus such as ultraviolet radiation
or the like is preferably used. After the wafer 2 bonded to
the protective member 3 is put to the dicing tape 9, the
protective member 3 is removed as shown in Fig. 8 (b). On this
30 occasion, when a glass substrate is used as the protective
member 3, the protective member 3 can be removed from the
wafer 2 very easily by applyingultraviolet radiation passing
through the protective member 3 to the adhesive.

After the above dicing tape affixing step has been



in the nmetal filmformng step. After the netal filmformng step is carried
out as 15 described above, a dicing tape affixing step for putting the
wafer 2 having the netal thin film24 fornmed on the back surface 2b to a

di cing tape and renoving the protective A8nber 3 bonded to the wafer 2 is
carried out. In this dicing tape affixing step, the wafer 2 bonded to the

protective rrggg]_q_r- i t - LCysdiscds i S a
vinyl chloride tla%iebgﬁglét%ger&l%%%%ngéﬁﬁIé!a%slglll?sﬁt%og%grgrt ell(‘cir}r#egf
openi ng of aheanaiital isuppondididuel 8cmasoshownormddiiigres82 ¥ af carkhiatd i s,
the dicing tape 9 is . affixed on the sjde of the netal thin film24 formed
on the back tf'acériéﬁ %?m’tﬁ%n%?E?réeWeAleﬁglagc?fngp £8pe? B 18d Q¢ ape

whose adhesi vg, st kgRAth %evri%éuq@d,smswﬁniﬁw@?na@ Shd n@'ic%@. SUek PSind
ultraviolet radiation or the like is preferably used. After the wafer

bonded t 05 t he) {iriot efhievel aknberdedrice pdtwill bleedels ct higed dyper @ nheneow.
protective er, i s remoyed as sho in Fig. 8 (b)) . On thi.s 30 occasion,
Bhen a g ass Hiberhate{ SR G & et df s 3 SHRFrsttb: s ve
nmenber 3 can thasd enoMedihomdike i npkarfacker y1 e by abyYnapphyisibport
ultraviolet radiation passing through the protective nenber 3 to the

adhesi ve. AftEraneé abevan dixdaig fgpacantsi ke ng'si@dp isadnbeanled 1edirs ed
out, a sem canduct-or device dividin ep f.or dividin t fer. 2.into
T4 SR A LLD %R SRl A ANt ol S 2 A

i ndi vi dual semTon IS carrie em con

devi ce diyi di fipstEpous tedr bheth@UWupdyria fMitlke BR deMecexdédhshomvindahdi g. 9
and Figs. 10(a) and 5 10 (b)_. The pick-up device 10 will be descri bed
her ei nbel ow. 1ZRENPFLESERaE BHIPREKCHp cfERnE NI 1 364 0F IRRAITIAI

D onee P 106, 00 UCSECE el aY 516 5 SRR d a1 20 o
wor ks for expoask n@. t IMhidi expgnsion member 121 is so constituted as to
be moved in the vertical direction (in the axial direction

15 ofthecylindricalbase ll) between a reference position shown
in Fig. 10(a) and an expansion position shown in Fig. 10 (b)
above the reference position by a 1ifting means that is not
shown. In the illustrated embodiment, ultraviolet lamps 113
are installed in the expansion member 121.

20 The semiconductor device dividing stepwhich is carried
out by using the above pick-up device will be described with
reference to Fig. 9 and Figs. 10(a) and 10(b).

As for the wafer 2 supported on the top surface of the
elastic dicing tape 9 mounted on the support frame 8 as

25 described above, the support frame 8 is placed on the placing
surface 111 of the cylindrical base 11 and secured on the
base 11 by clamps 14 as shown in Fig. 9 and Fig. 10(a). Then,
the expansion member 121 of the expansion means 12 supporting
the area 91 where the wafer 2 exists, in the above dicing

30 tape 9 is moved to the expansion position shown in Fig. 10 (b)
from the reference position shown in Fig. 10(a) by the 1lifting
means that is not shown. As aresult, the elastic dicing tape
9 is expanded so that tensile force is exerted on the wafer

2 mounted on the dicing tape 9. Consequently, the wafer 2



10 tape 9 nounted on the support frame B. The expansi on neans 12 conpri ses
a cylindrical expansion nenber 121 for supporting the area 91 where the
wafer 2 exists, in the above dicing tapi 9. This expansion nenber 121 is so
constituted as to be noved in the vertital direction (in the axial
direction 15 of the cylindrical basell) between a reference position shown

in Fig. 10(a)sapd;ade £XPBASItAHE POSLELIN 1SHOYE 5BrEhgthHY D ecrbove dlie
reference position by a lifting means that is not shown. In the illustrated

enbodi ment, wiuer bitdieeforanps onI1BE thcedehet abFetied n aves erpdnsivneiaiber
L2 20 e SRTeadHCLar ASHet o i 9 3 SRMIEN S SFALHLeh, aut bY

usi ng the above pick-up dévice w SCri reference to Fig. 9

and Figs. 10(ia)aapd diGfied Asohertide twalals 21 suppoidesd the dheidopape f ace
of the elastic dicing tape 9 nounted on the support frane 8 as 25

descri bed®ab&vés eKpaddgpor & tf i ange8irabpe delealt o e e BlHA DG ONTF &d¢ 111 of

the cylindrical e,l1.an d..an b own in
Fig. 9 and F%gc.re?%%( §)]i N gTﬁ’éﬁﬁglE% ﬁeng%%ﬁg?%ngﬁ%%%rﬁ%?% %#Q%t%hréa%eeid;gﬁ);i on
means 12 supp@dliyigg tdhe avera Eamheren ttireioned evave jlexdstsypersdriec above
dicing 30 tape 9 is noved to the expansion position showm in Fig. 10 (b)

fromthe ref H&FEE 985149 IS HOWES s Mlg.oR0te WIThe1ifting nmeans that
(S not shoun. AS agiesilletdre A Idil0 JAf%ord t AXRANARL S 1 hat
tensile force is exerted on the Wafer mounted on the dicing tape 9.
Consequen0| y,sdder atafde fr2mldne iasiodineirdede gdicriged he Stomehe 2dp wuosecst r engt h

has been reduc due to the formation of the deterjorated | ayer,. and the
metal thin fq]iecrihrﬁﬁ F SR & f%al?ﬁéc%%‘ﬁta]éég b RECKHP m%ﬁ@?letz 1?5 al so

di vi ded al ong,ddie: idReto e B Wekhe USINE AP ik aspanded,oit is
desirable that the dividing along the streets 21 is pronoted by diving a
heat shock geret aeedilp@d to a tray that is not shown. At this point, the
ultraviolet lamps 113 installed in the expansion member 121
15 are turned on to apply ultraviolet radiation to the dicing
tape 9 so as to reduce the adhesive strength of the dicing
tape 9, therebymaking it possible topickup the semiconductor
devices 22 very easily.
The method of processing a wafer according to an
20 embodiment of the present invention has been described above.
Various modifications may be made on each step. For example,
the above laserbeamapplicationstepcanbecarriedoutwithout
bonding the wafer 2 to the protective member 3. That is, a
laser beam capable of passing through a wafer may be applied
25 to the wafer 2 along the streets 21 from the back surface
2b side or the front surface 2a side in a state of the wafer
that is not bonded to a protective member, to form the
deteriorated layer 23 in the inside of the wafer 2. After
the laser beam application step is thus carried out and then
30 the front surface 2a of the wafer 2 is bonded to the protective
member 3, the above back surface grinding step may be carried
out. That 1s, the step of integrating the wafer 2 with the
protective member 3 by bonding the front surface 2a of the

wafer 2 to the protective member 3 may be carried out before



applying a | aser beam (continuous wave) or supersonic vibration to the
streets 21 of the wafer 2. Thereafter, the individual sem conductor devices
22 10 separated from one another are picked up fromthe top surface of the
dicing tape 9 by activating a pick-up coltPet 15 posi ti oned above the

pi ck-up device 10 as shown in Fig. 9 and carried to a tray that is not

shown. At t his @ik, §%Ff t4,aMi Ll S hast al;ledyin e £xpansi on
menber 121 1§ aer ?a{&tr ne oanéét od’xgl\glpcﬁyrﬁgfjl%r Vi o%il'?trg i'atll!non teo at he edi ci ng
tape 9 so as empodddhere: ,t Heheadbeasi e rsftarcen girhi nafirich s tabipc iireg catrapee D ,outher eby

making it possible to pick up the sem.copductor devices 22 very easily. The
Tothod of br GHGSE: fiiea AGFEr DECROPRPIUCROLAN S2BP B NER G 1o iteent
i nvention hagReer Hestid b%dnﬁpmge-ste\@rwtbsam&!&%!wsrm@@ fegde on
each step. For exanple, the above |aser beam application step canbe carried

out withott Uandingss hé hhteraler @ the prededeirve neshvetug, Thatlassr a
| aser beam capabl e of. .passi ng t.hrou qé3%¥@£er may be applied 25 to the wafer
a

2 al ong the %%ﬂﬂ%?gifqﬁ§ﬁﬁ HE HFTHH G%e or the front surface

2a side in a state mfrtihe Waffeler that absvaol a hoRdeshn tigh ITQitedr e dyenber,
to formthe deteriorated layer 23 in the inside of the wafer 2. After the

| aser beam appd baenopasrépdiauthis étarposilole thed thenvabex i vidgmy

surface 2a of e ﬁ@fer i ed_to_the otectiv mher, 3, it bove
back surface SgTTt’I nding Csrtae%aglﬁla(ﬁ%%% ‘éqgnt‘EFireg ag%?g %%t&f%e?]tr%ga%?%plag?e@
integratiog tde fwahesd 2nwthe 1heidprof etid we feenpesl dnhythonsti mgethe f r ont
surface 2a of the wafer 2 to the protective nenber 3 nmay be carried out

before 12 tHe Fackahf (ke iR IRFSTEp Memhehet Peing Rondrsldo the
embodi ment, tf%l@@%'ﬁr%‘é%afg & tﬂg;dé%%%{]g%é 8236 Lheshout rabhel Jde )l aser

beam appl i cation step. wever, a
dividing step, the wafer 2 is positively cracked along the

deteriorated layer 23 having reduced strength by giving a
15 stimulus of supersonic vibration or a heat shock by applying
a laser beam (continuous wave) to the wafer 2. The wafer
dividing step may be carried out before the above back surface
grinding step, or before or after the above metal thin film
forming step if it is after the laser beam application step
20 has been carried out. By cracking the wafer 2 along the
deterioratedlayer 23 positively, themetal thinfilm24 formed
on the back surface 2b of the wafer 2 can be easily divided

in the above semiconductor device dividing step.

25



back surface grinding step is carried out to reduce the 5 thickness of the
wafer 2 to a predeterm ned value, the | aser beam application step may be
carried out. Further, after the above | aser beam application step has been
carried out, it is possible that the wafer dividing step for cracking the
wafer 2 along the deteriorated |layer 18323 forned in the inside of the wafer
2 along the streets 21 in a state of the protective nenber 3 bei ng bonded
to the front surface 2a of the wafer 2 be carried out. In this wafer

di vidi ng sgteps1dihe wafer 2 is positively cracked along the deteriorated

| ayer 23 having reduced strength by giving a 15 stinmulus of supersonic

vi bration or a heat shock by applying a |aser bean1(continuous wave) to the

wafer 2. The waf epo. iyl U0 sLepIBYa DS Gatidlediaytafelarg die apove back

surface grinding step, or orée or ove

form ng Stph.ll'aflllttyl ofaf aeeasheséastonaamyappltireatisonastang@d hﬂS bseen

carried ou{ cracki ng the fer. 2 al on he det riorated | ayer,
Laie i Bat 3

posi tively tBett P fPsg e RIBuRF &S 3p ol “’t he

waf er 2 cagn be wast |3dadedethe el £t hgnabayg sem conduct or device dividing
step. 25 13 We claim 1. A nethod of processi ng a wafer having devices in a

plurality of ar®adasestiksrm Bppétlﬁééﬂ-gnarsrf@mge ofrn aavpllyatrtq cé pasaxrn on

the front lgég[;lag%%%&g ogfneg Eg&ﬁé y| n an a“}g§%§ Slél’l 1,Bﬁer% v@erel n a

| aser beam appl i ion s a 4 aser  'béam paSS| ng
through a fiefwsd @i orige tnef et rts@tﬁorrﬁoai nwmdﬂfaa:emf]eqyetm :fsorafarzrled

deteriorated | r is carried t efore a netal _filmfornmn ste or
formng a Tt agggf’f‘? maor{“?rhagL bg stPFELBIoFE ERe 1K ef OTTRRI|

film on the back surface of the wafer, the laser beam
application step comprising applying the laser beam from

the back surface of the wafer.

2. The method of processing a wafer according to claim 1,
which comprises a device dividing step for dividing the
wafer having a metal film formed on the back surface along

the deteriorated layer after the metal film forming step.

3. A method of processing a wafer having devices in a
plurality of areas sectioned by streets arranged in a
lattice pattern on the front surface, comprising

a laser beam application step for applying a laser
beam capable of passing through a wafer, along the streets
formed on the wafer to form a deteriorated layer, the laser
beam application step comprising applying the laser beam
from the back surface of the wafer;

a back surface grinding step for grinding the back
surface of the wafer having the predetermined layer formed
along the streets to a predetermined thickness; and

a metal film forming step for forming a metal film on

the back surface of the wafer.



application step conprising applying the | aser beamfrom the back surface
of the wafer. 2. The nethod of processing a wafer according to claim1,

whi ch conprises a device dividing step for dividing the wafer having a
metal filmformed on the back surface along the deteriorated | ayer after
the nmetal filmfornming step. 3. A nethédd of processing a wafer having
devices in a plurality of areas sectioned by streets arranged in a lattice
pattern on the front surface, conprising a |aser beam application step for
applying a | aser beam capable of passing through a wafer, along the streets
formed on the wafer to forma deteriorated |ayer, the |aser beam

appl i cati oh- st ehedmgrhad mf apprsesinche |vwfar meaardimemtcheclsddk Bur f ace

of the wafer: ace_grij.ndi S : gri ndi e _b face of
the v or FouThg oRer BEEhEFBenaY 1% ot PR L PSSk Rt WY
pr edet er m tieel tfhiooknessrfanel @frmethé fudfarf obatage sttdfe f backorsamthce net al
filmon the, back surface of the wafer. 14 4. The nethod of processing a
waf er acco? oty ¥ 'm 3, which conprises the step of affixing a
protective tape to the front surface of the wafer before the back surface
grinding step. 5. The nethod of processing a wafer according to claim4

whi ch conp?i sesThke viggterodli 9f dprgessepngor wWapdeki Agceomdingafter clagmy 4 he

deteriorated. l,ay Qlyin I : th f in t he
protecti ve&?r%én%e?'rob"@éﬁ%eéon e%"éééof?ﬁig%#igﬂ? s%_f%(@cgroorlf F%gé&g#lérogaqet er the
| aser beanvaggpl atatd onhst dptebiofheedel apdr obypuaceasi g st iwaflers accor di ng
to claim3, which conprises a device dividing step for dividing the

the wafer in a state of the protectlive member being Bbonded

to the front surface of the wafer after the laser beam

application step.

6. The method of processing a wafer according to claim 3,
which comprises a device dividing step for dividing the
wafer having a metal film formed on the back surface along

the deteriorated layer after the metal film forming step.

7. A method of processing a wafer having devices formed
in a plurality of areas sectioned by streets arranged in a
lattice pattern on the front surface, comprising

a back surface grinding step for grinding the back
surface of the wafer to a predetermined thickness in a
state of a protective member being bonded to the front
surface of the wafer;

a laser beam application step for applying a laser
beam capable of passing through a wafer, along the streets
formed on the wafer to form a deteriorated layer, the laser
beam application step comprising applying the laser beam
from the back surface of the wafer; and

a metal film forming step for forming a metal film on

the back surface of the wafer.



wafer having a netal filmformed on the back surface along the deteriorated
| ayer after the nmetal filmformng step. 7. A nethod of processing a wafer
havi ng devices forned in a plurality of areas sectioned by streets arranged
ina lattice pattern on the front surface, conprising a back surface
grinding step for grinding the back s&Pface of the wafer to a predeternined
thickness in a state of a protective nenber being bonded to the front
surface of the wafer; a | aser beam application step for applying a | aser
beam capabl e of passing through a wafer, along the streets formed on the
wafer to forma deteriorated layer, the |laser beam application step

conpri si ng8 appl Thsgne tHeod RfrrIResss Mo m twREacic e i elmimwafer; and
a nmetal fi] r for n I t S ce of

t he wafer. }TJS&Q rg#ﬁ)ﬁ%@ghog %érgocgégﬁggﬁg wat%éeén gc%gorg?ﬁgﬁ clqgie?n 7,

whi ch conpwasexs alom@ ethdi dedengosaepdfmayerabigi g viihe a/vaitarmufillmgpd he

deterloratedla r giv a sti us to the wafer in a state o he

protective %%%f%ﬁ%%&ﬁ%& offomfb’r‘?e BLfc e fshs t}?ﬁe"%flécr’m%ef er the
| aser beamoapplel CRESQN $h@BFacd JhethRt hpgrof Breeessiny aawabernageor di ng
to claim?7, which conprises a device dividing step for dividing the wafer

havi ng a n@mlmanmrf ot on the back surface along the deteriorated |ayer
after the netal filmformng step.

9. The method of processing a wafer according to claim 7,
which comprises a device dividing step for dividing the
wafer having a metal film formed on the back surface along

the deteriorated layer after the metal film forming step.





