METHOD FOR PROCESSI NG WAFER BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention The present invention relates to a nethod for processing a wafer
to facilitate the handling of the wafer formed thin. 2. Related Art 10 A
wafer in which a plurality of devices such as I1Cs or LSIs are fornmed on its
front surface side, is split into the individual devices by enploying a

di ci ng apparatus or the | ed in various
el ectroni c equi pnents, Mﬁﬁ?@@fﬁ?ﬁ@?ﬁ@%des in order to
attain a smaller size, a lighter weight, etc. for the electronic equi pnent,

t he wafer before being splLit into the individual devices is forned to a
t hi ckness of, for 15 exaBNCKGRSYIND OFTHEINYENTION ng t he back surface
thereof. In this regard, when the wafer is thinned by the grinding, its

rigidity is lost, so that the wafer becones difficult to handle at |ater
ste@. By way1oF|e|a>@frmémvent|o|becorres drffrcult to cover the back surface
of the wafer th a netal filmmade of go silver, titaniumor the |ike,

for the purpodBepresentinysstion selates iy a me rtagc i rocassingsa weger ifaGiliate thes 20
become Hé,f]é" ghemr {)ﬁ{'&jmt echni que wherein the back surface of the

wafer is r nas re a supporter is bonded to the front
surface has been proposed with the intention of facilitating the handling
(refer to, é@ , JP-A-2004-22634 and JP-A-2003-209083). However,
when t he suppér onded to the front surface of the wafer, it needs

@ be tomewaférar %drpfaum rsaehgproeadr LY 8P ik dmrrsfmnt

supporter has been tom hesi ve age sonetines remnmalns on
devi cessuraceside s spii intodine individual devises by emyleyinga dicing apparatius or thedikeed

for co et [ enpv e adhesr ve,agent and th handl i n ot he fer
becom%%@@ﬁsﬁ%@ ﬂpc%‘g,()m EE 365 t of
the preBegites i enddrad attﬁrntai)srlﬁhﬂ’éﬁéi’& %I@tér%@ﬁtt el RIrHsS iveh

whi ch the wafer thinne rinding i s stably supported an any tr b?esome

oper at i & wa&rchefoe@elag\ﬁmrgmt@ g insiividugli devices isforreddah wkresmfe at

| o | SRErDBR. TOF R - S0 Teh B pnling ERERR el MREAE Uo7 e: “unose tront

surface incl uldrethlsa'egalrd athendtbeaafepisrthiined by the geindingl, it yigidity iddustc es thatnd
AN OUt &P vate? Bacomes dificit to Fande 3t Tdter Siepe” By way of exampie, f becomes
difficult to cover the back surface of the wafer with a metal flm made of gold, silver,
titanium or the like, for the purpose of a probe test, and the electrical tests of the devices
20 become difficult. Therefore, a techniqgue wherein the back surface of the wafer is
ground in a state where a supporter is bonded to the front surface has been proposed
with the intention of facilitating the handling (refer to, for example, JP-A-2004-22634 and
JP-A-2003-209083).
However, when the supporter is bonded to the front surface of the wafer, it needs
25 tobetom off later. This poses the problem that, even after the supporter has been tom
off, an adhesive agent somefimes remains on the devices formed in the front surface. A
tfroublesome operation is required for completely removing the adhesive agent, and the
handling of the wafer becomes difficult in this respect.

30 SUMMARY OF THE INVENTION
An object of the present invention is to provide a method for processing a wafer
in which the wafer thinned by grinding is stably supported and any troublesome operation
is dispensed with, thereby facilitating to handle the wafer at later working steps.
A method for processing a wafer according to the invention consists in a method
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conprising at |east a protective-nmenber sticking step of sticking a
protective nmenber to the outer-peripheral surplus region through an
adhesi ve agent; and a back-surface 5 grinding step of grinding a back
surface of the wafer with the protective nmenber held on a chuck table of a
grindi ng apparatus. A back surface grinding step may be follomed by a film
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out er - pafilmosr thie- Backurfacesfithe walexbearingnthet protective emsmber stuck e the front
outer-peripheral surplus 20 region fromthe device region by cutting the
waf er a§w'%)ean i nner periphery of the prot ectlve rrenber remaining in the
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and where the protective nmenber .side is held o t he chuck tabl e of the
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waf er i @uter-peripheral-surplus-region separahon step of separating the outer-penpheral surplus

20 region from the device region by cutting the wafer along an inner periphery of the
protective member remaining in the ring shape.

It is desirable that the protective member be formed of any of glass, silicon and
ceramics, while the adhesive agent be formed of a polyimide resin, but the invention shall
not be restricted to these materials.

25 in the invention, the back surface of the wafer is ground in the state where the
protective member is stuck through the adhesive agent to the outer-peripheral surpius
region of the front surface of the wafer, and where the protective member side is heid on
the chuck table of the grinding apparatus. Therefore, even when the wafer is made as
thin as, for example, 100 um — 50 um by the grinding, it is reinforced by the protective

30 member, so that it can be easily handled. Moreover, the adhesive agent adheres to
only the outer-peripheral surplus region, and it does not adhere to the device region, so

- that such a troublesome operation as removing the adhesive agent later is dispensed
with.

Besides, at the fiim formation step of forming the film on the back surface of the
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inaflat state owing to the reinforcement by the protective nenber, so
that the handling of the wafer is easy, and the netal filmcan be forned
honogeneously and flatly. Further, owing to the protective-nenber cutting
step of cutting the protective 5 nenber so that the part thereof stuck to
t he outer-peripheral surplus region may remain in the ring shape, and the
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BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a perspective view showing an exampie of a wafer;
Fig. 2 is a perspective view showing examples of the wafer, an adhesive agent
20 and a protective member;
Fig. 3 is a perspective view showing the wafer to which the protective member is
stuck;
Fig. 4 is a secfional view showing the wafer to which the protective member is
stuck;
25 Fig. 5 is a perspective view showing an example of a grinding apparatus;
Fig. 6 is a perspective view showing the wafer and the protective member after
grinding the back surface of the wafer,
Fig. 7 is a sectional view showing an example of a film formation apparatus;
Fig. 8 is a parlly enlarged sectional view showing the wafer whose back surface
30 is covered with a metal film and the protective member;
Fig. 9 is a perspective view showing an example of a protective-member cutting

step,
Fig. 10 is a sectional view showing the example of the protective-member cutting
step;
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finishing the protective-nmenber cutting step; Fig. 12 is a perspective view
showi ng an exanple of a test step; Fig. 13 is a perspective view show ng a
state where the wafer, on which the 5 protective nenber is left in a ring
shape and whose back surface is formed with the nmetal film is integral
with a frame through a tape; Fig. 14 is a perspective view show ng an
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devices. The front surface 1l4a of th vvafer i ncl ud evi ce reqgi on 18
e FaoUB03.8 pfspectve, i 3 Slecnbert, Fenwaler i e g on
forrred BEacE gdl v!%@UQ@\gﬁc’gag%%ng?nbgs E formeg W t ﬂ %ﬁh@%@%&q

purposelrmgmwmmme\MDugﬁﬂmtap&a desired thickness, the back surface

protecti ve nebip %WWWBQ%%@%%&T&@% ' Tegt 9n 57 T

the front surfFigce7 ig'a pefspective Welvashowing hh@meaammwoﬁmémhgiﬂépsam agent
a

11 having an openl ng 12. Thus, as 30 shown in Fi 3 and 4 ate is
est abl i shed whigr €18 e mpem%naewhsh@umeat ﬁanatémem Aagent angyaa

ARG Ak edhghgE e orocr St cking o) The
thi ckness should preferably be as extraordinarily small as about 5 pm
adnesi ve agent 1DEAICERRESCRHTIONGF pRERERREDEMBUIMINTRE o, Tor '
each bunmp, WhRN&BE AfbdrRIevicesS 6 ahe IdthRIERAE front surface 14a of a wafer 14
shown in Fig. 1, in a state where they are demarcated by streets 15 formed so as to
20 extend verticalty and horizontally. The chips of the individual devices 16 are obtained by
cutting the wafer 14 vertically and horizontally along the streets 15 demarcating these
devices. The front surface 14a of the wafer 14 includes a device region 18 in which the
devices 16 are formed, and an outer-peripheral surplus region 17 which surmounds the
device region 18 and in which no devices are formed. Each individual device 16 may
25 be formed with a bump.

For the purpose of forming the wafer 14 to a desired thickness, the back surface
14b thereof needs to be ground. Before the grinding, as shown in Fig. 2, a protective
member 10 is stuck to the outer-peripheral surplus region 17 in the front surface 14a of
the wafer 14 through a ring-shaped adhesive agent 11 having an opening 12. Thus, as

30 shown in Figs. 3 and 4, a state is established where the wafer 14 and the protective
member 10 are integral through the adhesive agent 11 (protective-member sticking step).
The adhesive agent 11 is made of, for example, a polyimide resin, and its thickness
should preferably be as extraordinarily small as about 5 um. However, in a case where
the bumps are formed in the device region 18, the adhesive agent 11 is endowed with a
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from damagi ng due to the concentration of stresses at the bunps at |ater
steps, and the adhesive agent 11 does not adhere to the device region 18.
Besi des, the protective nenber 10 nay be formed of silicon, glass,
ceramics or the like. Inthe illustrated 5 exanple, the protective nenber
10 is forned into a circular shape having the sane outside dianmeter as
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drive ug*é é ui de the novenment thereof in a vertical direction,
and a nbvin Y un| 6 which noves the grindstone 3 as well as the
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assenbl gan be employed fontheybackisurface grindirghstepaft er, t he grl ndstone 3 is

| oner ed whi | rot ated t,0 th . the ba u ce 14b of the
wafer 14, PR oPHioG, Borranis” L dncies, A bst ArchR BhR 2tk e ng
the gr 'Wﬁik-?ﬁloldiﬂy?ﬂfé?waf@r H8SErABly 1Ehe lwafére 1 4a4ity tl'ib‘lpi‘cﬁe@ii@t ﬁ\@hfbérbw 5
protective As shown'in ‘I;hg 6, the wafer 14 whose back surtace

14b has sm)@rgmndﬁomﬂeamghm e refation: cha spinktie, \a driverbieit 41¢hichuck

of ol doatiefdly ?’W%*?@%%@éﬁﬁ%@@géﬁ@“?u@éh&é'w el it SR AT

back sugﬂudeeth&%ovérnenﬂﬂuméebrreasmrhcéldnm@on mahd e nagirg arive uitit 8hahighi n
the r ocTIONES PR SEINCREIR thas WAIces S AVe uLY BBCSEVHG tenyoica degston
oput t ery TA PR RS Zpﬁ't erl ng source 34 made of t he. metal ”.SL"S. 2posed
at a posi ti onrAfleretheapobtegiives memipére 10ohas beennstucie 2oi the awatent 4, bhienwafer
20 assembly is placed and held on the chuck table 2 of the grinding device 1 with the back
surface 14b facing up and the protective member 10 facing down. Subsequently, the
chuck table 2 is moved so as to locate the wafer assembly just under the grindstone 3.
Thereafter, the grindstone 3 is lowered while being rotated, into touch with the back
surface 14b of the wafer 14, whereby the back-surface grinding step is camied out.
25 During the grinding, the device region 18 of the wafer 14 is protected by the protective
member 10.

As shown in Fig. 6, the wafer 14 whose back surface 14b has been ground
becomes thin and bears the protective member 10 stuck over the front surface 14a. In
this state left intact, a metal film made of gold, silver, titanium or the like is subsequently

30 formed on the back surface 14b.

A reduced-pressure film formation apparatus 30 shown in Fig. 7 by way of
example is employed for the step of foming the fim. In the reduced-pressure film
formation apparatus 30, a holding unit 32 to hold the wafer assembly in electrostatic
fashion is disposed inside a sputtering chamber 31. A sputtering source 34 made of the
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supported by an excitation nenber 33. A high-frequency power source 35 is
connected to the sputtering source 34. Besides, one side part of the
sputtering chanber 31 is provided with an introduction port 36 to

i ntroduce a sputtering gas, and the 5 other side part is provided with a
pressure reduction port 37 communicating with a pressure reductlon sour ce.
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|
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\(/:vﬁ'r Ir estpdafﬁmflgt \éﬂéf‘hs way, the mloﬁgugﬂtlﬁzmwnecbuﬁéne baolngu?a??bgggie wafer3
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part cooat be forhiezl dembgenemgsiyand fafiys  Macidertdlly, vacuum evaporation, CVD or the
like may well be employed for the film formation step.
Subsequently, as shown in Fig. 9, the resulting wafer assembly is brought into a
state where the metal fim 40 is held on a holding table 50 in a cutting apparatus, and
25 where the protective member 10 is exposed. In this state, a cutling blade 51 adapted fo
rotate at high speed is applied fo the protective member 10, and the holding table 50 is
rotated. Thus, the cutling blade 51 is caused to cut the protective member 10 in
corespondence with the thickness of this member along a cutting line 13 while the
protective member 10 and the cutting blade 51 are being relatively rotated. In this way,
30 acircular hole is bored along the cutting fine 13 in only the protective member 10 without
cutling the wafer 14, and the protective member 10 is left in a ring shape. A position at
which the cutting blade 51 is applied, is the boundary between the device region 18 and
the outer-peripheral surpius region 17 as shown in Fig. 10.  After the protective member
10 has been partly cut in this manner, its part covering the device region 18 is removed.
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Thus, as shown in Fig. 11, the device region 18 of the wafer 14 is exposed
In a state where the protective nenber 10 renmaining in the ring shape
reinforces the outer-peripheral region 17 of the wafer 14 and supports the
thin wafer 14 in a manner to spread it |like a drunmhead (protective-nenber
cutting step). Since the adhesive agent 5 11 is not adherent to the deV| ce
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Fig. 17rotated, and the cutting blade 51 rofating at high speed is caused to cut the wafer 14
inside the ring-shaped protective member 10 to the extent of not cutting the tape 71,
whereby the wafer 14 is cut along the inner periphery of the protective member 10.
After such cutting, the outer-peripheral surplus region 17 and the protective member 10
25 are removed as shown in Fig. 15, whereby the wafer 14 becomes integral with the frame
70 in a state where its outer-peripheral surpius region 17 is separated and where only its
device region 18 is stuck on the tape 71 (outer-peripheral-surplus-region separation
step).

Subsequently, as shown in Fig. 16, the resuling wafer 14 is moved in the
30 direction of an X-axis, and the cutting blade 51 adapted to rotate at high speed is caused
to cut the streets of the wafer 14 horizontally or vertically, whereby the wafer 14 is diced
into the individual devices 16 (dicing step).
By the way, in a case where the wafer 14 including the outer-peripheral surpius
region 17 and the protective member 10 which are not removed, as shown in Fig. 17, is
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-7 cut vertically and horizontally, the outer-peripheral-surplus-region
separation step is not required. Al though the case of processing the
substantially circular wafer has been exenplified in the above
description, the present invention is also applicable to a case of 5
processing a rectangular wafer. In the case of processing a rectangul ar

step pr Sdoagttalyaft Porhug. HR oPler PR E SImhihEid KEndRlg sreih b el
stuck t pecquiredut er - peri pheral surplus region 82 surrounding a rectangul ar

devi ce region , through an adhesive agent 83 corresponding to the shape
of the outer-ﬁg%‘i"~|!fﬂ'brﬂaq3 @ﬁeppgsprpﬁﬁﬁﬂﬂg gﬁ? substantially, -girgutar 1waferi has

ep,
il ) PN .

case of RETPIeinthebBYE cesiribtion: b EMbiSERtentinl S SISAERIKANE 18% oqbd OF
pr ot®ct pmessingare&mrr]igslawqafert | irethe casauof pre@eainga)recmrg%uiaﬁwafer Bﬁghpwn )
rect an al n S e, I.nN sucC .way thnat . war er | ., v In the
i rect | gt 16 kY ey EBGmDIR & Preleaive et AiCKRd BIED BRORAES ITRIAA WAy 15
bl ade 5 ' hﬁaﬁﬂbﬁh hanBlRSESSH §Hmﬁ
t hat pagqtaagf t_EL]amg)rlgt ective %{%pﬁgg%@ﬁg&;:&ng t%’g Vi crae' reglﬁgﬁé@%}eg
r emovedsurmpinding t ar rectangulast devicep regioper&ior thrdugly e adhesiveetagantad3i n

hee o Sofrchfrt] 6 s 8 ol bRl st BB W Bk ™
per'iO)hegm‘hdiﬁg' isfp) 3 file CloPMatien &l afd asteSPstep probéed FethebeirAs vdyReadlintthad

step, 20 the outer-peripheral surplus region 82 and the protective nenber
84 can $Rse @hitbesicular h a way that the wafer 80 is rectilinearly cut

al ong the inngg. ' ty Pr i1e din
the directi onﬁ%? %ﬁ%ﬁﬁe@%bﬁ%@é ’h@%@%%@% 'gi'%hﬁ%&&&
Lectji | i seaslty rbmaimtraaifmﬁne restamgiiar .rﬁﬁ) dhlgpe,ein s{uchwwaqsm. abthe Wafert8d it her

and, N a ,Gase ere t oyl er.-per ral -sur us-regl o e ratlo_step
ot emedrndie Gition obat & Sisrarish L e proleale meher A SR to uting
pr ct r | dey ' |
Do aordle T e reléhu @l totid D0 #ORRYs I slepeteitn . Sutsiedupty it oarlof 1
i nvent i piotective mambee Sdr cavetingdhecdavice segien 8ds cethaveda Tperaafier, ithe test
nenber . > ] fot fer i i dugif
or oces<ig & Pafiaed 67 fame e a8 o i s ung Evinl B Abaer
waf er tig o fhersarre BRI thedBade ¥HAE ditulrNdiEID IO this odcaBidn) dlafcse where
processi ng a waf er whose front surface includes a device .

an outer-penpheral-surplus-region separation step is performed before the dicing step,

20 the outer-peripheral surpius region 82 and the protective member 84 can be removed in
such a way that the wafer 80 is rectilinearly cut along the inner periphery of the protective
member 84 while being moved in the direction of the X-axis, and that the wafer 80 is cut
similarty rectilinearly by rotating this wafer 90 degrees in succession. On the other hand,
in a case where the outer-peripheral-surplus-region separation step is not performed, the

25 outer-peripheral surplus region 82 and the protective member 84 are cut together with
the device region 81 in the same way as in the case of the circular wafer.

According to the present invention thus far described, a wafer is reinforced by a
protective member. Therefore, the handling of the wafer is facilitated during processing,
and the invention can be utilized especially for processing a wafer to be formed thin.



region formed with a plurality of devices, and an outer-peripheral surplus
region 5 surrounding the device region, conprising at |east a
protective-nenber sticking step of sticking a protective nenber to the

out er-peri pheral surplus region through an adhesive agent; and a back
surface grinding step of grinding a back surface of the wafer with the

pr ot ecty fmgQﬂy“hﬁéﬂl n a chuck table of a grinding apparatus. 10 2. A
met hod Tor processing a wafer according to claiml1, wherein said

back- surface grlndlng step is followed by a filmformation step of-form ng

St uck Tot he T+ oMEOCLEE Prosessiig, & BlWeBe frard culieRs (oS a HEVSedi ng
the pr ol S WBT BTORY of ARy i T DS Bt %Pﬁ@&'. TSR oy
orated: S0 tRAL b6 o oL et L “"*’"d'"gm "‘a”ts%;;gg the- Qurer - per B oy
G dule bbbt bt
protective er CU tep tO expose t vice region and

el ectrically mbackwrfane gl‘lmdingaste grimdingy @dback spriace of ithg wafesith the

accordi I rt her, c a .25 dici step of dicing the
waf er .ﬁ@?‘ﬁﬁé"ﬁfﬂ%ﬁ'&%@ gh"é(g‘s%i) fﬁggmamrag%ocessi ng a wafer
acc@yding to claim4, wherein said d| cing step is preceded by an

out er - peri pheral - surplus regi on separatlon step of separatlng t he
out er - per i phef-al Astgihod forJrrenessingna wafge \acserdingi tonciaim clit whegeinheaidar er

Chape. SRckiiace XRiid BRE) i Blokelf o f S oS b PR Al ohfie’ 12

pr ot ect back suriackof theswaferbedring trenprotective membecstadk to the frdnd sarface
consisting of glass, silicon and ceramcs, while the adhesive agent is

formed of a polyimde resin. -9
15 3. Amethod for processing a wafer according to claim 2, further comprising:

a protective-member cutting step of cutting the protective member by applying a
cutting blade to the protective member and while the protective member and the cutting
blade are being relatively rotated, so that the protective member stuck to the
outer-peripheral surplus region may remain in a ring shape; and

20 a test step of removing the part of the protective member covering the device
region cut at said protective-member cutting step to expose the device region and
electrically testing the devices.

4. A method for processing a wafer according to claim 3, further compnising a
25 dicing step of dicing the wafer info the individual devices.

5. A method for processing a wafer according to claim 4, wherein said dicing
step is preceded by an outer-peripheral-surplus-region separation step of separating the
outer-peripheral surplus region from the device region by cutting the wafer along an inner

30 periphery of the protective member remaining in the ring shape.

6. Amethod for processing a wafer according to claim 1, wherein the protective
member is formed of one member selected from the group consisting of glass, silicon
and ceramics, while the adhesive agent is formed of a polyimide resin.
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