WAFER PROCESSI NG METHOD Field of the Invention The present invention
‘relates to a nmethod of processing a wafer which has individual

sem conduct or devices such as |light emtting diodes or transistors, fornmed
ina plurality of areas sectioned by divilding lines (streets) arranged in
a lattice pattern on the front surface thereof. Description of the Prior
Art The back surface of a mafeﬁAyﬁﬁcﬁR@@ﬁ%éfgéy$gﬂﬁﬁD sem conduct or devi ces
such as light emitting diodes or transistors, forned in a plurality of
areas sectioned by dividing lines (streets) arranged in a lattice pattern
on the front ?Egi&%ﬂ@ﬁg%ﬁvg@ ground so as to have a predeterm ned

t hi ckness an ; ngold, alum numor titaniumnetal film
havi ng a thi ckness THe atregentlinvdhenaf eehaviaotdemmt@lod blemf e!%'sdi on the
back surface _is diced along the streets tobe divided ionto iancf?gvl ua&

devi ces. The ¥ HR bty Py itegd vidaadi gemyconddctaretiecices ok prent
such as nobi | gi it ephones, ARd RS . At i1s .desired to nake

t hese devices as thin as p%ssiob & ??%r%ﬁ%ﬁ%ﬁo:%a f(%-m A of F & FortY

wei ght - savi ngP BriF efsvesicAiimnest byl déviddngeuhprentt i 8608 PO Btdged hg
devices. To for e filmon_the_back surface of the above wafer, a
PVD (physicalgvg%%guﬁggég*??%%)O%e@?%ef{ﬁn?lﬁyrf%%%n?%%?qupor deposi ti on)
device is used. Since the inside tenperature of a sputter chanber is

increaseg to;? hig.h tenperature by the above netal filmform ng device
when t helfet HeISTIREIOR RHeneP¥ Her ek surface, if the thickness of the

wafer is as thin aspboid-i ), MB,dd s st ffness ,deteniorates an rp
occurs, thereby making it di fficult téiﬁﬁrnlaW%iéﬂ 533 Ao %ﬁig%fe, t he
metal film cafffvtceluctor devices such as light emitting dicodes 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 soc as to have a
predetermined thickness and then, covered with a gold,
aluminum or titanium metal film having a thickness of about
1pum. Thewaferhavingthemetalfilmformedonthebacksurface
isdicedalongthestreetstobedividedintoindividualdevices.

20 Thethusobtaineddevicesarewidelyusedinelectricequipment
such as mobile telephones and personal computers. It is
desiredtonmkethesedevicesasthinaspossible(forexample,
100 pm or less} for'weight—saving'and.downsizing'of electric
equ_pment 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 is used. 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 a
‘process 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, grinding 5 the back surface of the wafer
t hus bonded to the protective nenber to a predeterm ned thickness and
formng a netal filme sndderhachksw bacgiel the b tal film
form ng device . By the way, when theEt h?c%ﬁésgsoﬁﬁgV\/Z?é?grf%r?pe%ﬁﬁsed
about 100 pm @PRecREFcoY Bary hzkedr byy heatf eirrbyt bendmg tae £rid tchanhese at
the time of foem filmon the back ssurface of the wafer_ by the
nmetal filmfor m%lggd‘gz\i/?%%ék? haer%lf)?/@e%a‘é?i%‘?r&]?‘?ﬁgb%m? A P e Tszes.
Summary of thsutmvantd alass Idubistranteobiseat unithhe PFESEALrd NVEM P J O

provi de waf.er pracessing nethod capable of formng a netal Tilm on the
back surface Ofe atpz\‘ﬁg? élurv’v:inator?oﬁtf Heeevq bratihiy tradgdatpt vhe grateadttiess To

attain the absyvgrobjtech | t: invention, there is
provi ded a net hod of prE%ﬁ?ﬁ%%mﬁégﬁlﬁggﬁgggvﬁﬁgn?% aam%f‘)ﬁ}aﬁtll% of
areas sect i orttbg baglkeeus fagecehyee viard e Biak rieta 1pad 11 €6 ran nighie ¥ rant
surface to form a | fiLl mon a_ back. surface thereof, wherein a | aser
beam appl i cati on st%‘gtt%gr Lékpl@f% tglq EQéFg(Bgﬁﬁlo Sheapabre % rRligety
t hrough a wafes abzhang oohgmst f1eets for %dchEké@%Me%ﬁ: 8 £0 rgéaahtt r

a netal tepefor

deteriorzbedla&/ﬁ is . carried out before fil'mformng
form ng a’nmetA G PEA & IRk fonriage Betehd iaF en. thRubahksurdecsr di ng

to the presemdrithentdofy BheFge iSer 30 POV f ocessing a
waf er having devices in a %I ur al i?y of afrﬁe(a%?%re%??g%%pdg%%’ s&é%ﬁ? arranged
in a lattice d¢@tigratong eudlvty slrfleedecdmgsising a | aser beam

application step for applying a | aser beam

to

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
onthebacksurface ofawaferwithoutdeterioratingthe quality
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

& laser beam application step for applying a laser beam

25 capable of passing through a wafer, along the streets formed
on the wafer 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
aplaralityof areas sectionedby streets arranged ina 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




capabl e 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 forned along the
streets to a predeternined thickness; and35 a metal filmforming step for
formng a netal filmon the back surface of the wafer. Further, according

to the presenbni RYENLLER: £BOEGris s BefYidBda2HEYROdOf processing a wafer
havi ng devices fornmed in a plurality of areas sectronéd by streets

arranged in a 10 |atback parfeca gnitbeén§renepsfvtageindongr tBenpaakback
urface of the wafer to a

surface grindj p.fo rinding. the ba

predeterninedgpgfgéﬁeg% %Hgawgggfehaang gﬁﬁté%??%éoﬁﬁﬁﬁgrl%é?ﬁgf%%%%@d to
the front surfacagothe- strBetwater a bgedckasphinbBeamhapphkcati gagstep for
appl yi ng | aser bean1_§£fable of passing through a wafer, along the

streets formed on ®HeEWRF &1k fosming aéepr for afexming er megad &idmtah film

formng step £ge HQKM BUrgapet gk tilmgr.,.20 the back surface of the wafer
Ot her features of the present invention will becone apparent fromthe

fol | owi ng descri pti bartRecoratianrdiong e phessndsémy antviedn,i osi,ncRetrhei g aser
beam appl i cat | for | ying a | aser beam capabl e of 25 passin

t hr ough a waf %?,Qvg?%ﬁga ﬁﬁgﬁgﬁr%%PgOF&sﬁéBgﬁwﬁ ETiMA B11Y Slevaceisebo B
before the meinlafplurd ity ngf shefd Wedtalofidl byd siRkak sf hkphagelihe, back
surface qf thfﬁrﬁfer, even when a_ thermal shock acts on the wafer in the

metal filMffo gcesPaptert Py ehgckeanhl snyfere. depmprosaned | ayer having
reduced 30 strengt h apekonseabent by inkiieq dEVLECS, 21 6 1104 dgnEged: Bri ef
Description of the Drawi ngs Fig. 1&|s a p%rspe tTVve ?gﬁﬁ% 82@%%f #cfo be
processed 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, itiscrackedalongthe deteriorated 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




by the present invention and a protective menber to be bonded 4 to the
‘wafer; Fig. 2 is a perspective view showing a state of the wafer being
bonded to the protective nenber, which are showmn in Fig. 1; 5 Figs. 3(a)
and 3(b) are explanatory di agrans showi ng4 the | aser beam application step
in the processing nethod of the present invention; Fig. 4 is a perspective
view of the wagegnhwhi;gkehas been subjected to the |aser beam application
step; 10 Fig. 5 is an expl anat ory di agram showi ng the back surface
grinding step in thBigrodessi agpeeshedt dhetMeepr 56Wingi AverstONstFie 6 iS
an expl anat or ' . QW he nmetal film formng step in the

processi ng negtéﬁg%igg#e%trpfé%ﬁpé{égn O TREREPSRCT 1S member, whigh anpayhyeen
sectional viewnoFigheiywafer that has been subjected to the netal film
form ng step; Figs._8(a) and 85}(1—22 are expl anatory diagrans showi ng the
dicing tape affixi ng:$%ep’ i3 3 Friddessengxmbehationy diker amessmiwing

i nvention; 20k Q. i L V] of i ck-up device used in the
devi ce dividing staesgefi ?i’e{%h“g%@gg?él&xﬁ& ,?-rgi!'\%olcp g:rhpet R&ECCHFELBAI M RYRALG Yon:
and Figs. 10 t29 mmelseot(bhveneiexpl anatory di agrans showi ng the device

dividing step in the progessing nethod of the present 25 invention.
Det ai | ed Descri pti gfﬁl%‘f th]es Fﬁ‘g‘?%?sl‘%%‘:%d‘ﬂ%ﬁt%fﬂf@ e el WBii gt dessssi ng

a waf er accoriéay subpeetedred +8abodssENLsaRf 2 %@iesewtsw%en“ on wil|
be descriﬁged 30 hereinbelow with reference to the acconpanying draw ngs.

Fig. 1 shOws a per spett P &% 8P bRnatoaY 8 age abeshfiwirdethe bactrsdimiade t he

present i nvengioid S+ PF 0f gCLl ..o be bonded to the wafer. The
waf er 2 shomﬂ?in ﬁ?gg 1 ?% ¥ep98@@§£1né me@hog o? the present
invention;

Fig. 6 is an explanatory diagram showing the metal film
formingstepintheprocessingmethodofthepresentinvention;

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

thedevicedividingstepintheprocessingmethodofthepresent

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)




formed in around shape, a plurality of dividing lines (streets) 5 21 are
‘formed on the front surface 2a of the wafer 2 in a lattice pattern, and

i ndi vi dual semnmi conductor devices 22 are forned in a plurality of areas
sectioned by the plurality of streets 215 The protective nenber 3 is
formed in a disk-like 5 shape and nade of a material having high stiffness

such as a gl a3sasebsbiaks: oANdpit n ceg_3acand back surface_ 3b
are flat. This p?otectlve ngnbgpb §5%% e%ggﬁggﬁagaagftﬁggkn Eg 1"t8 3 mm

when it is a gRasiceumntiern, aA\siihélvmduells&lmlm‘oﬂdm:tmroﬁéﬁitég areaber 3,
ch as .stainl ess steel resins and the |ike

ceramcs, netal pmuecials i
maybe used beS|des Fass ?ﬁ& %&Vép 223f85t REC FBP@@tPVetﬁﬁnBéPrQl¥BYned
as descrlbedoammneeﬁﬁﬁixnukﬁbpﬁbﬁééblﬁéRSEbQYfﬁﬂb%Q?ﬁ%ﬁ%§1é 1s§ufbﬁ@
manner thﬁ% thg front surface_3a of the protective 15 nenber

a

front surface® pSfaPﬂémRBPe?fzad?%ﬁ%ﬁkﬁkuhﬁvhﬂﬂ'@a@h.@théﬁnﬁsssﬁumh aa Fig.
2. Therefore, a|§u5§§5§MH§¥faE% %B%.P@Q@Hﬁﬂﬁf?ﬁ% £aR gy n 39 |nd|v§dual

sem conduct or devi ces has ‘an expose The aﬁhe Hha86f an
acryl - based, é@térebééé@ orTMIetDQMEebased mesbar YWehe8e2OpUlagsssabstrate

I's used as th Eéghggg ye nb r%ﬂl q%bﬁ- ésggggigggmhose %%g25|ve strength

can be reduce ravi o psethe

renmove t he wafiet e?lafl R:(ﬂmlﬁélpr@t@t:@(ikfle\t@n@‘fbﬁr cB3r¥fh VsCandd ﬁ&ﬁ@i‘fgls
ul travi ol radj ati on can be applied to the adhesi ve throug

prot ect i \} 255 HERFS S Pl 5T step s thafd rof ane fbei lida hay wafierePoés bues he
protective nmegbgss3. After the wafer 2 and the protective nenber 3 are
bonded to each other by bonding themtogether as described above, a |aser
beam appl i cati on stEpefwafapplyang ahtapeotbenhveapahber30 ebrRpasskbg

through a waf g cgkggg 5$8V téggé%)%%§§3¥yﬁgmghp he front surface 2a of

the wafer 2 to orma deterro 8t anTpdRepsve gEn shown
in Fig. 3, theuch 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
adhesivewhoseadhesivestrengthcanbereducedbyultraviolet
radiation is used, it makes possible to remove the wafer 2
frmntheprotectivenmmber13veryeasilybecauseultraviolet
radiationcanbeappliedtotheadhesivethroughtheprotective

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 =ach other by bonding them together as described above,
alaserbemmapplicationstepforapplyingalaserbeamcapable

30 of passing through a wafer, along the streets 21 formed on
the front surface 2a of the wafer 2 to form a deteriorated
laysr 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




protective nmenber 3 bonded to the wafer 2 is placed on the <chink table 4
‘of a | aser beam processi ng machine and held 6 on the chuck table 4 by a
suction neans that is not showmn. After the protective nmenber 3 bonded to
the wafer 2 is held on the chuck table 47 the chuck table 4 is brought to
a position right below an image pick-up neans (not shown) to take an 5

i mage of a storeth@ichwtlechiole thewaf hc2 190 Asahg SALEY;sONbt ali gaent
work. At this_tij since the front surface 2a of the wafer 2 having the

e, .
street 21 fackstabwile e srige e miedeasp 3nbandedhnte s wediest 2t is e by an
infrared cameg@r [ lfi a4 e [, a8ty ' t hr fromthe back
hRPPA b ER tiaBfilead ednkad| aly QQbEésfig%go&gﬁgg?o FPOSTIIAN  ag

10 surface 2b of the wafer 2 to take an I mage o
shown in Fig.r3ghl, behewchnuckmaabl pidkhab dhewns henowadeswiz) i 5o noviesl 4 a

| aser beam pr i targ sitipn_of a laser beam processing area to
bri ng one%nd%%é%tg%n% Sllt‘ﬁeg?gﬁfs’g?%}e% It the ‘ﬁ?%%l’étgr?ﬁr%%l &Yl to
the application 45 qeosédt ook, | agernbeamapp! ggﬁ_&éoahaﬁméﬁxﬁffaeé the

chuck table 4, that is, the wafer 2 is thus positioned at the |aser beam
processi ng st& tD%(’i?iet Vehesf 2 hreinadde beameprokdesiasy darpa, thhelmigek

table 4, thatp{Sk-ud hee¥RE ey 1 S | Lrectlon. wn by an _arrow in
Fig. 20 3 (a)p at au%re%etgern’l\l%% %gg(\égg?ﬁgtg}ng#egg %ﬁl %IZP?%%? bashr e
capabl e of paaEphies hiniparedwadeiatsoapphseinyothheushr éets tR4 haem t he

| aser be appl ] | 5. en the plication posjtion of the |aser
beam app??cat%%fﬁé‘%t% ﬁ?%ﬁcﬂ%@?%«e%t F@?ge?fﬂ M™3hCleht®i EERYE B (b) )
of the streetTén2lasasshawin Fiki.03 (3)(bthe ERQcRPPhbEALE Ab 0diAde ! se

| aser beam |Vz%£sé¥og£e,d and the novenent of the chuck table 4, tha I's, the

wafer 2 is al petl MAULG s 2] 43EPT e appPFeatinn Ssarp padie fatusing
on the | over G, Ge)- o1 e B Taarer 3P0 Forma Hetadi ard e Bt S o
the front sur¥a€ég.Zoa)owaf dheleredstiaaniofed bervaterl €0 the application

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
bean is stopped and the movement of the chuck table 4, that
is, thewafer2isalsoc stopped. Inthis laserbeamapplication
steo, the focusing point P of the pulse laser beam is set
to the front surface 2a (surface on the lower side) of the

30 wafsr 2 to form a 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




The above | aser beam application step is carried out wunder the follow ng
"processing conditions, for exanple. Light source: YVO4 |aser or YAG | aser
7 Wavel ength: 1,064 nm repetition frequency: 100 kHz Pulse width: 25 ns
Focusi ng spot diameter: 1 ~Lm5 Processing Feed rate: 100 mm sec By
carrying out the above | aser beam application step on all the streets 21
formed on the Wwdeslngthe deperipmated |ayer 23 is forned in the inside
of the wafer 2 bonded to the protective nenber 3 along the streets 21, as
shown in 10 Fi g RECHHEOR F ERINGREY : hbBPn KBy be applied so as to |aninate

the deteriorates]ayearidenal #8g,Lhe streets 21 in such a manner that it
reaches the back surface 2b fromthe front surface 2a of the wafer 2.

After the | aserFheaimpptpcatdoamstep: is @arried out 15 as descri bed

above, a hack ce. grinding step f rinding the back surface 2b of

t he maferqg 'nS%%é€#§§ eggg?%gi%?%§edfé?gyﬁfs%% is formed along the streets

21, to a predeterniBgtat iV OkNRSE tBeCabEEM LMy pEAS aBﬁEEEEH&E?C Pe1 20
uck ta

grinding step is carried out by a grinder 6 conprising a c
and grindi ng ARdhst égeh%%%%t% %1' tREMAE Whédle 62iend shbwrdetar Fort&d That

i's, the waferjgybengled; Losthe profectiv e 1s held th huck
table 61 in suc% a nanﬁer tha?Btﬁ% E&%fg?ggg%oégsé%%wﬁ? ?reéxk??ééérF%ding
wheel 621 of the Brehethivenmpeanbes23i slongatied atractevdl Utionswéw®, 1900

rpm for a 5 a [ ht i nto contact. with the back surface 2b of

the waf erl%xzn?\i\)h?r (234 t hggg%@% ;ﬁsgr ST MA% Be PR ied Fevat bl amota oo

rpm for exanphe detrergrirat dd 15989 3 91564468 ddvedid sknessucRfs ﬁ&%a@f er 2
c

to a predetergined.value (for exanple, 100 pin) . 30 After the back surface
grinding step ?%tcﬁ§rq%&FQﬁﬁ 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. Thatis,thewafeerondedtotheprotectivemember
3 1s held on the chuck table 61 in such a manner that the
waferbecomesupward,andthegrindingwheel6210fthegrinding
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
rem, 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 1s carried cut
as described above, a metal film forming step for forming
ametal 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




as descri bed above, a netal filmformng step for formng a netal filmon
"the back surface 2b of the wafer 2 is carried out. Athin filmformng
device is used to carry out the netal filmformng step. A PVD (Physical
Vapor Deposition) device 8 or CVD (Chem cél Vapor Deposition) device can be
used as the thin filmformng device. The thin filmformng device w |

be descr i bed belOVD Wident el 856! Dokt 8 ¢ fon TRl bl 81 JQUTLgdevi ce
shown in Fig. 6 conprises a sputter box 71 5 for formng a sputter chanber
70. In the sphbtBritHadfseming degiger kpilee ¢htiol 8i by feamsng 2efrécehoiling a
wor kpi ece el ggt Leal ' i L.n the lower portion_thereof and
an excitation %E%%%ég%ﬁggg%%g%§fgj%ﬁg%%gfﬁgFgc Ohg}%lng #b ngh%ﬁ f%{m

di sposed in tfAerupper dpuiteoshbher éof Fid. sputd®prifesosr gudde s Ushx as1 gol d

A the like is s, ted by th itati 73 and | ted
Lo & bl gh rcBBriG MR SRk e SPamar 1 by r dAbEBOTPorys PEARBEE 10,

i ntroduci ng aasputkpiecBaBo3deAgame8hgON2088 0ot Henkyi KewbRip:LRe Sputter
chanber 70 is prov?ded in one gide wal | of fheosqu?er ran&B%l and 15 a

pressure reduBlR§-peFtatcadhiiuhs cdisprsad tim &her éowereporbtiioni Meseauf ce s
formed in the,Q ' : f e-sp tank.71. _The. waf er bonded
to the prot ec?i 52%19 CSL?C%@J]C!SH &gléc&i‘g (7)r§1 %%}%ag%\%? kt?)ti ggg HngPﬁac?Teeré%ﬁélﬁg of
the thi {1 futl {Té@nﬁ}WISZ%lSM$m in tngamgaﬁ_t pﬁrfamﬂec&mnézeﬁi ahoy;?utgeﬁtjch48
manner e wa cones ypward, i.gh-frequency power of abou

(o 5 2 i eQOFFOR (he FbIET FEqOeney) ponaris dlce LrosupBoF Redspi s
source 74 nagaztiz@dibnpkﬁﬁuﬁxg%&@ﬂi§eoﬁﬁéeﬁedﬁ§>a%ﬂ%hL&§%g%eBE§%§ﬂW§r°f
the sputter chanber 70 is reduced 25 to about 10-2 Pa to 10-4 P rough

the pressure PRULERMNY -pofP lryrodivt o partefs das suctodisc mgensmaster the
70" to gener ate. ol Aene s AL B GAT £L SPoR i End eanbAr nda T he KO S

cone into col FPsiorpyevhded| ih (dp sisid heldputft ehesepueeer 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-freguency 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 107 Pa to 107¢ Pa through the pressure reducing port

77, and a sputter gas such as argon gas or 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 intocollisionwithgold (Bu) as the sputter source

30 74 to produce particles which are then deposited on the back

surface 2b cf the wafer 2 held on the workpiece helding means

72, thereby forming a gold thin film 24 as thick as about

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

sputter chamber 70 becomes very high in the metal film forming




30 74 to produce particles which are then deposited on the back surface 2b
"of the wafer 2 held on the workpi ece holding neans 72, thereby formng a
gold thin film24 as thick as about 1 pmas shown in Fig. 7. Since the

i nside tenperature of the sputter chanber® 70 beconmes very high in the
metal filmformng 9 step, there is a possibility that the wafer 2 forned

as thin as abewp, 18R p:nBy abﬁgr%gfﬁggﬁrdiggg‘?ﬁige%fe ALK ?l) A %rsgﬁg%he

i nvention, however, the deteri as been

Et reets I21 [ n_ElStﬂzbdwﬂsil@@ mﬁﬁaalyébmfr@rck%dikgly}ahﬁeaghmke.adgﬁggﬂéoﬁgeg@ﬁgr
eam appl i cat i a eteriorated | ayer has reduced strength.

Ther ef glroe, cr %@&3%2?’8'3?%%‘2 o éﬁ ncge)?%lcﬂ%‘i‘ ¢4 dpaeEF ] Baarbesn ﬁ@gmﬁé

reduced strengbhg that sitgeetlie 29t neet$e2lnish dehg ater 2 rpher ehy 1 the

i ndi vi dual. sem condyct or .devi ces 22 are not damaged. Even 10 when t'he wafer

2 is cracked gbBﬁS_ RECHEPEF dpge&dbraperPR3icatian issert hadsttheet s 21, the

metal filmclgsekyiadheeas;i ce, .the tal does. not
enter the crack in the neta e?ithl%% \fﬂlgéﬁ?%é s{epr?ge%f’ter eﬁgr%eﬁgteal CERFRT
formng step PEeCRodeeedwlcryy the deteribedtabioveyern 2 Bakgnyapedadddxi ng
step for puttj hayj ng t he t g thin filmz24 fornmed on the
back surface 'sgge%lgﬁg, \é\?%lg%ggtsap}éhgnﬁhg §i%l tRetBFovater ver nehperbs
bonded to thehedher v dua lcdemi @h@utod Belrbs s 32 Agn b ARG AL ELXI et P,
t he mafeﬁig boHde to tq§ protective nmenber 3 is put 20 onto"the elastic
di ci ng tape 97 ﬁﬂibhe FaLen Pnif cRddialopgpehame tars driakedid yeoudd ed so
as to cover theatng/ RSN NS n ul.ar _su t frame 8, .as _shown in
Fig. 8 (a) . That is, the di c?tﬁ% 2'?ia'pe %n%tg f?)p%g([} SéoFﬁ YsPHRSHESt e
metal thin fFiehvafesrAeandnhehee bathe suetated@bs ofiot henvef efh@. c25:14s t he

dicing tape 9;p,a- Ut se_adhesive strength is reduced by an external
stimulus such as %%t@gg?%?gifpagf’ﬁ“%ﬁ 56FPthe like is preferably used.

After the wafer 2 Wofided tioe méieaDroiBEtfyenIREDEFed 15 Patri0sthe diging
tape 9, E@e described above, a dicing tape affixing step for putting the
wafer 2 having themetal thin film 24 formed on the back surface
Z2b 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 B, as shown in Fig. 8(a). That
is, the dicing tape 9 is affixed on the gide of the metal
thin film 24 formed on the back surface 2b of the wafer 2.
25 BAs the dicing tape 9, a UV tape whose adhesive strength is
reducedbyeu1externalstimulussuchaSLHIravioletradiation
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 easilyby applyingultraviolet radiation passing

through the protective member 3 to the adhesive.

After the above dicing tape affixing step has been



protective member 3 is renoved as shown in Fig. 8 (b) . On this 30

"occasi on, when a glass substrate is used as the protective nenber 3, the
protective nmenber 3 can be renoved fromthe wafer 2 very easily by

appl yi ng ultraviol et radiation passing thPough the protective nenber 3 to
t he adhesive. After the above dicing tape affixing step has been 10 carried

out, a sem conGuetieyd sle) 6 i HoHdME tHredPe ¥ Dfe Qh\’rhfﬁﬂ% stteti)efef\fifil%é P'gpt 0

[ nd| vi dual sem conductor devices 22 is carried hi's “sem con
devi ce di vi di hget&RT § odering widuabyeni pputtuapoddevtees@ showarineti g. 9

and Figs. 10(g)+andrhs10h). %é)} 8§vlﬂ8ed§%|6f Jor%%rs:%nselglslgec@;jﬁeqscr 8@%

herei nbel ow. The illustrat e evice

base 11 havi n@YaapPacikngpsdefrace ]Lﬂllsfﬁ@xnn plracrng. thersuppest, ifbr@yeaggand
[ installed in_the base 11 concentrically

12, whi
gﬂde\ﬁ?ﬂ?? gr %3§§nd| nget I Cqﬂ"iﬁ Agvieethp¥id InbeasF ok achBesappbei ofr ame

8. The expansitte HRANStri2eCORRLKSEP ActYkindbi Eé{np%eaeshoe E@%gﬁ?&cﬂl for
supporting the area 91 where the wafer 2 exists, 1n the above dicing tape

9. This expanSfofR rehssring ¢ Péagbn@oﬁmtﬁacm édlaﬁorqvlemelrtm\tm Enppbet

vertical direetihge §idhd e gg%a}ls%ﬁeﬁééﬁg 1]2?0 %‘éfpl:h%yl | qdrql gceré baglgl 11)

bet ween a reference position

posi ti on showkase Eﬂgccmﬁe('ltt:):lcabdlveahkiewbekerea@eegpaham? BMeadLbﬁ.hF
neans thatyis n shown % hg i1l ustrated enbodi nent traviol et [anps
113 are mstaf’1 ¢ i HRES b eoﬁ“ﬁ@ﬁﬁ@r yane B0 fife sErapsAaucherndevi ce

di vi di ng st epl%o@dpﬁﬁse&‘s&é E&and@ﬁba@kéﬁdﬂ%&ﬁﬁeﬂ? i‘%zﬁ'fgﬁ& g?;sgjgi‘igﬁ?"“ H

be described with reference to Fig. and Figs. a) an
the wafer 2 supportea 8k Whér?obhguWﬁéeé af exhetsel ast tbedabong tﬂatpEn@

s bl aced on CRECplaci hG SuP AL o TSP 14 L aPrehP REiE R Eoana Edcur ed
on the base ®¢ byvetampstie wstsimain dirdditgord (@ndthegax101(a@)recThsen,

15 ofthecylindrical base 11) between a reference position shown
in Fig. 10(a) and an expansion pesition shown in Fig. 10(b)
above the reference position by a lifting means that is not
shown. 1Inthe illustrated embodiment, ultraviolet lamps 113
are installed in the expansion member 121.

20 The semiconductor device dividing step which 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 lifting
means that is not shown. As a result, 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




t he expansi on menber 121 of the expansion neans 12 supporting the area 91
"where the wafer 2 exists, in the above dicing 30 tape 9 is noved to the
expansi on position shown in Fig. 10 (b) fron1the ref erence position shown
in Fig. 10 (a) by the lifting means thatlls not shown. As a result, the
elastic dicing tape 9 is expanded so that tensile force is exerted on the

waf er 2 mountediionddadbsytthd #PLedr s %Qﬁ&ﬁ%%g%i‘gng{ﬂ I%jﬁ%é?‘&eahe

di vided along the streets 21 whose strength een’re uce
formation of CHE Hetés Sprnebirayet fthertetdiriomited lalyier,f ahantdd fecaed on

t he back surf 2 e [ sQ. di vided a the streets 21.
Before the dlgﬁﬁa ?égg EHprgthpéﬁdgg #?CFSSHE FFEb%g gﬁaF hepwa §e%i di ng

along the stiéetbsQ@tivs dedoabbrd the gtybags @ neabeghoektgengatrd tQ%S
appl yi ng %Slage bean1$gont|nuous wave) or supersonic vibrationto ﬁe
streets 2T of Th%r%ﬁﬁqﬁﬁlr%qﬁ?|qgﬁﬁut@@aﬂl§éﬁﬂ@GndbcngrtUEV|ces

22 10 separ akedeét@n?@nﬁsagﬁh%rﬁ@i @r GK p t Sur
t he dicing tage 9 by actlvatlng a?plc eﬁb gﬂ1%'h f?ng%ggﬁtﬁongﬁagﬁgv% Yt he
=

pi ck-up devi cBPROYABIsRoWASER Pegm dcoandnuansi edveo art sapetBahiks not
shown. At thi§lgghggontgg tHEtE@¥E§k§ F%r§555#13 | g%gbled in the expansion

menber 121 15 are turned on to apply ion to the dicing
tape 9 so as to redﬂ@@rehéteﬂheshaelﬁﬁien@mﬁloiemh@oﬁaﬁéﬂgr SSPEEs 22

t her eby I ng Sk bl e to_pick t he sem conductor devices 22 very
easily. IE) %%aPQ ST SBPRP A" é‘rreal%‘é]f‘ﬁﬁir@ fsoarthegopnyodt aeat of

t he present I@ﬁeﬂhéoﬂlbﬁﬁgbﬁgﬂedgsﬁylQeg1§Q9Yﬁ gih?“ﬁ ”thikfai ons
maybe made on each step. Forexanple, the ab ovg Pa gn1app I'cafion step

can be carr|éHO%hFlﬂP%ﬁoﬁ?ovﬁohH?n@lﬁheumaﬂeVlQEtbOt@E ghovecin VEigrender 3.
o the vafer 3 ol e e et Post 57 01T O PRS BACE sUPTacE SoBoLnie GHe the
front surfacerlaravielén larmgstid ofinsheldelieln 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 to pickup 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 laserbeamapplication stepcanbecarriedoutwithout
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 is, 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




that is not bonded to a protective nember, to formthe deteriorated |ayer
"23 in the inside of the wafer 2. After the |aser beam application step is
thus carried out and then 30 the front surface 2a of the wafer 2 i s bonded
to the protective menber 3, the above batk surface grinding step may be
carried out. That is, the step of integrating the wafer 2 with the
protective negherbackysherdi-ag qt-he sfLan rfa f e fer..2 to the
protective nenber 3 na begggrgﬁégdéﬁﬁ %gggfe r? %Pbaéﬂ E%%?%%%vﬁrinding
st ep. Further?mbﬁd%ﬁ@ngboﬁbe bAbbdsnefitcet eibdikgsatépcesgeanding step is

i ed t licati tep. Ho , aft th
back surface o & Ehi FO st kot SEal I RN GRS hive HRNeECEh AKRESSLBE t he

wafer 2 to a baeHeserfianedgvahdengt B€ebaser cabeamyappki ¢at kapuskepnany be
carried oyt . F rtEer after the _above | aser beam application step has been
carried odt, FE FSPPBET DI S HALCFhe LRl T et e med tvad Ueor thratksay t he
wafer 2 al ongbéhe dgpeilbacabadskayez10,23,L0rE Ln+the inside of the
wafer 2 along the streets 21 in g s?gte o? tﬁgggrgpgétive menber 3 being
bonded to the surfHeetperofaiter ifer2vse leaer bdanubppl ickbisnwaf €

di vi ding stepy, fer. 2 | sitively cr ed_along the_ deterjorated

| ayer 23 havi nagglr}ge ucé:%rgﬁreéfla g’ bly% d‘isv%gﬂasggli%tl%ﬂ %%E’%F%@b@%bﬁﬁgc
vibration or atératoshockelbingpiey iwvigex |2a§@6n§eﬁﬁb(&Qﬂéfﬂé‘?&'@e&’al/&}ef:0 the
waf er 2.1 he %?f r__dividing step maybe carried out before the above back
surface “grin 'n%og?eeca),lrbrt P I8 Caf ke aenFord omst shet ftneetsml
formng step if itsistaféerchbe,}assss Peamapplicaty t oen
carried out. By cracking the wafer 2 al ong %%géfditﬂéér)lﬂ?) afcgndgg%%g %ée

posi tively, thePRtAIndHaH 2R therwmter Bro¢ lverideld sut f ackn 2hiefwd fer waf er
2 can be easidyy divigeg o e Ahove 5qT goductor device dividing, step.

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
deterioratedlayer23positively,themetalthinfilm24formed
on the back surface 2b of the wafer 2 can be easily divided

in the above semiconductor device dividing step.

25




W' claim 1. 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 forma netal filmon a back 5 gurface t hereof, wherein a |aser
beam application step for applying a | aset3beam capabl e of passing through
a wafer, along the streets forned on the wafer to forma deteriorated

| ayer is carrWedcduatirhefore a netal filmformng step for formng a neta
filmon the 0 bac surgace of the wafer. 2. A nethod of processing a

waf er havi ng devi ce§ PATRCYPhr BECCESSENEr Bawadect henedgbylesticeat < narr anged
in alattice ppatkerr t f i.sing 15 a.l aser beam
appl i cation S'Fep for ﬁfﬁ%&ig?gg’?ﬁ%ggﬁ sgg%éfearozfga FRd teLﬁFﬁﬂi&ﬁ a
waf er, al ong PRéterreenstheriment cutfeavaferotra &ofien &l deter i at gdckayer;

a back surg acg gk ndi @ge?te%% ffgqglﬁ%‘r?i.ndi ng the back surface of the wafer

having the deteriorated Iayer d™ 20 along the streets to a

predet erni ned t hi ckacsssembdan aF Bl cdtidh kel Ao 38R iy farJidio,a et al
filmon the back,surface of the wafer. 3. The nmethod of processing a wafer

accordi ng to CPRPATS%t PASHinch tEsRpPnse ¥afes ,saépnofthe fitterg saf protdct i ve
tape to the fpantnhsy - back surface rindin
p hesWataca PEcthe H@%@f*%’f&@é& ltagl 5oty SaEFéFa]o%ggf%ch

step. 4. The net hod of_ﬁroce53|ng a wa accor
conpri ses a wafBetalvidingierepntiostepatkinforhenyakeneahongilhieon the

deteriorated Layer Lyin stimilus to the wafer in a state of the
protective nme r Bg?“ﬁgcéoﬁ egh owtr%lgrf‘ront surface of the wafer after the

| aser beam application step. 14 5. The nethod of processing a wafer
according to gclaim_2 i ch conprises a device dividing step for dividing
the wafer ha%rng aAr?E‘?J\é\lQO‘%i‘PFn PoPRRES ORIt AcwWphek Bavingedabvdngs in a

blurality of areas sectioned by streets arranged in a lattice
pattern on the front surface, comprising
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;
a8 back surface grinding step for grinding the back
surface of the wafer having the deteriorated layer formed
20 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.

3. The method of processing a wafer according to claim
25 2, which comprises the step of affixing a protective tape

to the front surface of the wafer before the back surface

grinding step.

4, The method of processing a wafer according to claim
30 3 which comprises a wafer dividing step for cracking the wafer
along the deteriorated layer by giving a stimulus to the wafer
in a state of the protective member being bonded to the front

surface of the wafer after the laser beam application step.




the deteriorated |ayer after the metal filmformng step. 5 6. A method of

“processing a wafer having devices forned in a plurality of areas sectioned
by streets arranged in a lattice pattern_on the front surface, conprising

a back surface grinding step for grindi ngll4he back 10 surface of the wafer
to a predeterm ned thickness in a state of a protective nenber being

bonded to theSLrontT&@rhaﬁﬁo@foftb%oW%E%&hgaa|%%%%rb%%%b?gﬁhiC%%igﬂaﬁtep
for applying | aser _.beam capabl e of passing through a wa eg, al ong t'he

streets formed’ Y5167 FREPRAFES £0deBiae adifet@ingrsitad fayeriviariha tet al
filmformng skep:f asvhiaymhngea, e f} on t back .surface of _the
wafer. 20 7. The met hod gf prgcgss%%%mafégﬁ%?‘g%ggFﬁiﬁﬁktéuGI&Fﬁlaé?“ﬂhich
conprises a w&fér dgiteirdiong tedep afver arfaelki nget hetavafrennakersitiestep.
deteriorated |ayer by giving a stinulus to the wafer in a state of Fhe
protective nmenber being bonded to the front surface of the wafer after the

| aser beam 28.appl hcatthodss£porSeeIhen et ht of H%%?%%SQEQQC% “@Egﬁed
according to clain116 ﬁhich conprises a device dividing step for ' Vi“di ng
the wafer havi'ng BHERAETYi P 36r3ed i toedduk stundfede azlrang 30 ihhe

deteriorated hayekcaf bartkhe @ﬁt%hefEEghEO%GE%%C%Ee%bmprising
a back surface grinding step for grinding the back
10 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
15 on the wafer to form a deteriorated layer;
and
a metal film forming step for forming a metal film on

the back surface of the wafer.

20 7. The method of processing a wafer according tc claim
6, which comprises a wafer dividing step for cracking the
wafer along the deteriorated layer by giving a stimulus to
the wafer in a state of the brotective member being bonded

to the front surface of the wafer after the laser bean

25 application step.

8. The method of processing a wafer according to claim
6, which comprises a device dividing step for dividing the

wafer having a metal film formed on the back surface along

30 the deteriorated layer after the metal film forming step.




