- 1 WAFER PROCESSI NG METHOD FOR PROCESSI NG WAFER
HAVI NG BUMPS FORMED THEREON 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present
invention relates to a wafer processing nethod for
processing a wafer having a plgrillty of bunps forned
on its front surface. 10 2. Description of the Rel ated
Art In the field of sem conductor manufacturing,
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dicing film application device applies a dicing film to

the back surface of the wafer, so that the wafer is
integrated with a mount frame. Then, the surface
protection film that has been applied to the front

25 surface of the wafer is removed, and then, the wafer is
diced into chips. FEach chip formed by the dicing process
is picked up and mounted on a lead frame.

Fig. 8 is a cross-sectional view of a wafer

before the backgrinding process in the conventional art.

30 As illustrated in Fig. 8, bumps B as electrical contacts
are formed on each chip C on the front surface of the
wafer. Because of chips C and bumps B formed thereon,
front surface 21 of wafer 20 is not flat. As can be seen
from Fig. 8, when surface protection film 110 is applied

35 to front surface 21 of wafer 20, a central region of
wafer 20 is elevated from its peripheral region. 1In

other words, a step is formed on the front surface



protection film2110. As illustrated in Fig. 9, wafer
20 is turned upside down and nounted on a table 51
for grinding the back surface 22 of wafer 20. Table
51 is provided with a 5 suction section 52 that is
slightly smaller than the outer shape of wafer 20.
Because surface protection film 410 is elevated in
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25 a cup-shaped protection member that is provided with a
peripheral adhesive part adhering tc the peripheral
region of the wafer. When such protection member is
used, the stress during the backgrinding process is
distributed over the entire wafer, and therefore the

30 above-menticned problems can be avoided.

However, the protection member disclosed in

Japanese Unexamined Patent Publication No. 2005-10%433,
which is a special-purpose product conforming only to the
bumps of a particular size, is expensive and therefore

35 the cost of the resultant semiconductor chip is
increased. Considering the fact that this protection

member is used only during the backgrinding process and



3 eventually discarded, it is desirable to reduce the
cost of the protection nenber as nuch as possi bl e.
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where said bumps are formed; forming a resin layer by

25 applying resin around said bump region-conforming member
up to a thickness equal to or greater than that of said
bump region-conforming member; grinding said bump region-
conforming member along with said resin layer to a
predetermined thickness; removing said bump region-

30 conforming member from said table to form a concave part
in said resin layer; applying a film on the front surface
of said wafer; and disposing said wafer in said concave
part of said resin layer and holding said wafer on said
table so that a back surface of said wafer faces upward.

35 Thus, in the first aspect, when the wafer is held on
the table, a peripheral region of the wafer is mounted on

the resin layer. Therefore, no clearance is formed



the resin |ayer. Therefore, no clearance is forned - 4
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According to a fourth aspect, in any of the first to

third aspects, said bump region-—conforming member is made
of another wafer that has a size identical to that of
said wafer.

25 Thus, in the fourth aspect, cost of processing the
wafer can be reduced to be inexpensive.

These and other objects, features and advantages of
the present invention will be more apparent from the
detailed description of the typical embodiments of the

30 present invention illustrated in the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of a wafer processing
apparatus for performing a wafer processing method

35 according to the present invention;

Fig. 2a is a top view of a wafer;

Fig. 2b is a cross-sectional view of a wafer;



Fig. 2ais a top viewof a wafer; Fig. 2bis a
cross-sectional view of a wafer; - 5 Fig. 3ais a
first top view of a table; Fig. 3bis a first
cross-sectional view of a table; Fig. 4a is a second
top view of a table; Fig. 4b is 353econd
cross-sectional viewof a table; °5 Fig. 5ais a third
top view of a table; Fig. 5b is a third
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Fig. 1 is a schematic diagram of a wafer processing
apparatus for performing a wafer processing method
according to the present invention. It is assumed that a

25 silicon wafer 20 is supplied to wafer processing
apparatus 30 illustrated in Fig. 1, wherein a plurality
of chips C each comprising bumps B are formed on a front
surface 21 of silicon wafer 20. (See Fig. 2Zb described
later.) As can be seen from Fig. 1, wafer processing

30 apparatus 30 mainly includes: a film application section
31 for applying a surface protection film 11 on wafer 20;
and a backgrinding section 32 for grinding a back surface
22 of wafer Z0.

Backgrinding section 32 includes: a dummy member

35 disposition unit 33 for disposing a dummy member 40 on a
table 51; a resin application unit 34 for applying resin

around dummy member 40 to form a resin layer 2%; a dummy



35 disposition unit 33 for disposing a dumry nmenber 40

on a table 51; a resin application unit 34 for

applying resin around dunmmy nenber 40 to forma resin

| ayer 29; a dummy 6 nmenber grinding unit 35 for

grindi ng dummy nenber 40 and res%n | ayer 29 to a
predeterm ned thickness; a dumy ~“nenber renoval unit

36 for renoving ground dunmy nenber 40; and a
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though not illustrated in the figures, it is to be noted
25 that, in reality, surface protection film 11 is slightly
concaved between bumps B.
Figs. 3a - 6a and Figs. 3b - 6b are top and cross-
sectional views of table 51 in backgrinding section 32,
respectively. BAs illustrated in these figures, table 51
30 mainly has: a table peripheral section 53; and a sucticn
section 52 included in table peripheral section 53.
Table peripheral section 53 has an outer diameter
slightly larger than the diameter of wafer 20. Further,
suction section 52 is connected to a vacuum scurce (not
35 illustrated in the figures) and it has an outer diameter
slightly smaller than the diameter of wafer Z20.

Then, dummy member disposition unit 33 is used to



suction section 52 is connected to a vacuum source
(not 35 illustrated in the figures) and it has an
outer dianmeter slightly smaller than the di aneter of
waf er 20. Then, dummy nenber disposition unit 33 is
used to - 7 dlspose dummy nenber_ 40 concentrically
with suction section 52 (See F”gé 3a and 3b.). As
can be seen from the conparison between Figs. 2a and
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peripheral section 53, or the resin may be applied beyond

25 the top surface of dummy member 40. Alternatively, a
pertion of the resin may be applied on the top surface of
dummy member 40. After the resin is applied, it is
hardened by natural drying or heat treatment. As a
result, resin layer 29 or in other words, a ring-shaped

30 resin-made member is formed around dummy member 40.

Then, suction section 52 is activated to suck the
dummy member 40 and resin layer 29 an table 51. Then,
grindstone 35a of dummy member grinding unit 35 grinds
the top surface of dummy member 40. (See Figs. 5a and

35 5b.) At this time, resin layer 29 is also ground
together and, as a result, dummy member 40 and resin

layer 29 are ground to a predetermined thickness. This



gri ndstone 35a of dummy nenber grinding unit 35 grinds
the top surface of dummy nenber 40. (See Figs. 5a and
35 5b.) At this tine, resin layer 29 is also ground
together and, as a result, dummy nenber 40 and resin

| ayer 29 are ground to a predeter i ned 't hickness. This
- 8 predetermined thickness is approximtely equal to
the distance between front surface 21 of wafer 20 and
the toprrefetsumpsed. thivkoeher inwrggoximigely equal to the

predet eg i naget Bngkc%ssfmh@ SPPF L% @@t @f xﬂﬁwabot&a h@e top
step in %ront surface protection bet we

burp re§t ™S &nd B?srcitﬁﬁér‘é‘?r 5r’e§|héﬁ %e te\KBF’é‘?d Jgickness
Then, the apmoekomaeffeeckuel sudtheontsecin dirob? ssrface

dQﬁCt'Vﬁ%@%&cfzgﬁnfLﬂHQHYbEEQEEH HE%ED¥§%16H“2% 3Rq1 ﬁ%rlpheral

used to renove ground dunmmy nmenb fromresin
| ayer 2890 €8e! Faf$r 68-and 6b.) As a result, a
concave partThéE tmmuc$ednoéfﬂdaﬁ bnnmctsmdessut:fcac@z is

of resif.layet g enth u$ﬁ¥)ﬁ%ﬁkg va%uﬁkifHBG is used

C
section 52|sftorms i nsi rm-sﬁleengjfresm
29. As & rRECEP ‘E)lfc%ldi%@mk’twbeéuﬁ%r Ki¥a e sbh l:ft')\fﬁ,fa\?%
pert 45(3 Fe§PONEES dnd BUIP rRgiaoResdtx 2% Qfmlfb@ifeerpaze 45
After t e th surfac of ecld on_fil
appl i ed&tg@er \gt%é C|§fsztglonv8§%{§zl ?lraﬁm%flpface | ir¢atio nyer 29 and
sect i onthe3 L oPosBakdasr PAdP wet isvc sE6R1ID yla f@md Haséde

39 and :hzeigd-shﬁﬁed aiﬁsﬁn51a¥§§%9|:| gAs]a)matEbg 35 écﬁlr%gl, the
Cross-sggctlon 20 w_of the | Spas on.ta

51 in bg%kg ﬁa T Oﬁ/é:gc fon Wzs C?ﬁres ra edtcf r?uf—np reglon
A5 in baclegr P’ﬁ'él?lﬁg?o sect | on 32, wafer 20 is disposed

on table 51A$@ef rtaiatl t fardaclo SHthaoer 2l pEESAIWAl @ilm 11
and suck gg éryé:rtel section b5

above, Fesin | ayer tf91ﬁa%°%veé/ﬁd %F%dﬁl@naF%g Cab%fn section
Ther ef otle tOV\héﬁkW@FHQOSf?%tldmséés}éﬁ orebpabhand BS gad held

il lustrat edpia & g(SeE Fidl s .nesi pid ay}erlSZQ ci:c§ss sectional

SHERIEN T e
of 30 mfcéli02032-s %ckéﬂuwa:t@dt LorFigect/i obn 53 ckgdnding
peri pheyeak i oh et ,0ma2Br 050 Waf & s@0sdS JIPYRLE DN JL8hht its
layer %ack surface 22 faces upward and sucked by suction
section 52.
25 As described above, resin layer 29 has been formed
on table 51. Therefcre, when wafer 20 is disposed on
table 51, as illustrated in Fig. 7, this resin layer 29
is positioned between peripheral region 26 of wafer 20
and suction section 52. At this time, bump region 25 of
30 wafer 20 is sucked by suction section 52, and peripheral
region 26 of wafer 20 is mounted on resin layer 29.
.Therefore, in the present invention, no annular clearance
is formed between peripheral region 26 of wafer 20 and
suction section 52.
35 Then, grindstone 32Za of backgrinding section 32 is
used to grind back surface 22 of wafer 20. In the

present invention, peripheral region 26 of wafer 20 is



Therefore, in the present invention, no annul ar

clearance is forned between peripheral region 26 of

waf er 20 and suction section 52. 35 Then, grindstone

32a of backgrinding section 32 is wused to grind back
surface 22 of wafer 20. In the _p§esent i nventi on,
peripheral region 26 of wafer 20 Ts - 9 supported by
resin |layer 29 and, therefore, stress is not

concent paprertcd bunpesiggilepe s Dfandaf eheXforsp ttwiass is not

bunps g%ﬁﬁE%ﬂﬂ%%ehigﬁ PLy e e 20 can beopreyet8dpumps

from belqg %%pged Further, iIn the present
i nvent i oriThd Ak 30 o e%7 e &0 |§a?CHQH9§e§ﬁﬂted from
t her ef obeind hamedge. ofFurwaéer 20 ths poésditokanemitirdn)gno

the ba%%dl%qi %QeQ A5 ds %‘Hne%J% hontﬁeer%tf'OQFf 5%1?4 %dge of

not cl ogged avi ngs ~ creat resu
backgri ‘fﬁ%ﬁeﬁg TF’I%S%OtCé)ﬁ:OB@n a@b‘ﬁ-ﬁﬁl FBR PRI TEBE M Process
ri ng- shapeduct@onesddtiloayez 29 nothenogdeswilthaydvidgs

can be éfg%?gé g% aaﬂ¥ﬂﬂ$ﬁ%9 &%b%agﬁn QEihardened by

heat. Furt can made of typi ca
waf er 20. Tﬁ"@@sel?ﬁft e aﬁ@@@@mshpﬁvlemﬁqmmaormg shaped

3lpne0| al rerQSQeﬁrmUCE‘hQ@? ﬁ&llﬂelaﬁéﬁm@r @Q?fl@é fieRkcleAgo £
unmy r..4 n there ore, nuf act rlng

cost of h%egéﬁ1@%ﬁﬁuc oé c %%%Q]ngdu g er, ~ dummy
Furthermemﬁﬁéh49h@ﬁﬁnhﬁeméﬁebQﬁqﬁ?pBC$l1Wﬂiﬁér2QO {Buse in the

pr OCeSS;ﬁ_dasie&tC'ﬂ@f@ﬁﬂ,onl tn@tg‘ﬂécqsﬁ ﬁ@rﬁ%@ngso&&& has to be

gri ndi nesing

dependlé%;poﬁegz °{|ﬂ§k§P§ Qﬂﬁﬁbﬁﬁﬁge éaTﬁ&EnyEﬂ%§e Oﬁe' %the
thye pr ewemfachveing mstev‘érthmgﬁmtwcmczgrotﬁhmnwpg Be

i s changgghcdde to deS|gn change, such change can

easily acco ate e the sent nventlon S

been descrlgnn 9&?h“?@?ébghfﬁzﬁog%ﬁﬁmF§pP Egtb be
enbodi macsssefiose chkinbedd nuwsu25h¢dﬁetarth@$ue the grinding
under staRednt hat ﬁézelnchap&e%gdaﬁsram abaver méesgn@fng on

$%r|ou§jghan SSi addi ti gns_can be

Gt hout epart i g TP Fhe 'SCOPECTT (e B aET

i nvent iigywentidl), -ev€hANMS the size of bumps B is changed due
to design change, such change can be easily accommodated.

While the present invention has been described with

reference to the typical embodiments, those skilled in

25 the art can understand that the changes described above
and other various changes, omissions or additions can be
made without departing from the scope of the present
invention. '



1. A wafer processing nethod for processing a wafer
havi ng bunps forned on its front surface, conprising
the steps of: 5 holding, on a table, a bunp region-
conform ng nenber that has an outer shape conform ng
only to a bunp region of said wafer where said bunps
are forned; formng a resin |ayéP by applying resin
10 around said bunp regi on-confornm ng nenber up to a
t hi ckness equal to or greater tdia&aMghat of said bunp

regi on- conf or m ng ﬂ@ﬂﬁ?%roSEéQQtP9e§ﬁbQ;@Hﬂgroce suu L a

regi on- %ugform n nber al ong ‘W sai Si
to a pr&UetelRnBY PUmes: APERed<y: 1tenbuanty SS‘éﬁ%iCﬁburrp
regi on- confrisinpgtharestees dfom said table to form a

concave part in sai dho%§%g dpqy%r tagpg A g)gmgo %1 _on

t he front surface of waf er’;
sai d wef¥ERi8g| BERSHc Abet gt anoPu’Sfafi d¢hepsi ponfpyaing only

and holtdi reg baap dramgifeer o8nssad Gratrabl fhe SO shhat b@dnaclke
surface0f gqid wafer faces upward. 2. A wafer

processi ng method according to claim1, 25 wherein

sai d predeternined tHBreRhes ir§séquhay@trobwheppwismameein

het weena rsaind Eapmtbusmr tageorfcopab e elemBBE {6 o HOP

of sai fer_ processi hod ccordln
to cl a:jcmq%ﬁméss FIE \rl\?ﬂe?r FEi ﬁgﬁf} F83Lt @ d burp
gri ndi FgYLRE- m@rmgoqmrﬂan‘e of said wafer. 4 A
wafer processi ng mst Geﬁn@ﬁ@orsqhagbﬁncp %glgﬂeco;&forﬁhﬁém

1 - vvhreln sai ? re n-conform
made ofm anofherorbgaf"’é t Fit %5513 By |t8e%t?%3tef‘81“6d
that ofthdgkdeswf er .
removing said bump region-conforming
member from said table to form a concave part in said
resin layer;
applying a film on the front surface of
20 said wafer; and
disposing said wafer in said concave part
of said resin layer and holding said wafer on said table
50 that a back surface of said wafer faces upward.
2. A wafer processing method according to claim 1,
25 wherein said predetermined thickness is equal to the
distance between said front surface of said wafer and the
top of said bumps.
3. A wafer processing method according to claim 1
or 2, further comprising the step of grinding the back
30 surface of said wafer.
4. A wafer processing method according to any one
of claim 1 - 3, wherein said bump region-conforming
member is made of another wafer that has a size identical

to that of said wafer.



