- 1 WAFER PROCESSI NG METHOD AND WAFER PROCESSI NG

APPARATUS BACKGROUND OF THE INVENTION 5 1. Field of

the Invention The present invention relates to a wafer

processi ng nethod for processing a wafer having

devices formed on its front surface and a wafer

processi ng apparatus for inplenmentd ng such nethod. 10

2. Description of the Related Art In the field of
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brittle fracture layer (mechanically damaged layer) is

formed on an outermost layer of the back surface of the
wafer. This brittle fracture layer may reduce the
strength of the wafer and increase its surface roughness.

25 Therefore, typically, after the backgrinding process, the
back surface of the wafer is polished to remove the
brittle fracture layer, so as to prevent the reduction of
the strength of the wafer and to reduce its surface
roughness.

30 The brittle fracture layer formed by the
backgrinding process may be utilized for creating a
gettering effect. This gettering effect is an effect for
gathering impurities mainly comprised of heavy metal,
which are included in the semiconductor wafer during the

35 manufacturing process of semiconductor chips, in a
distortion field formed outside a device forming region

where devices such as electronic circuits and the like



are fornmed in the sem conductor chips, so as to clean
the device formng region, wherein the nechanically
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entirel sothat said brittle fracture |l ayer remains
part|a1¥y circumstances and it is an object of the present

invention to provide a wafer processing method that can
intend to improve strength and reduce surface roughness
25 of the wafer while allowing utilization of a gettering
effect and a wafer processing apparatus for implementing
such method.
SUMMARY OF THE INVENTION
In corder to accomplish the above object, according
30 to a first aspect, there is provided a wafer processing
method comprising the steps of: holding a wafer having
devices formed on its front surface so that a back
surface of the wafer is exposed; grinding said back
surface of said wafer to form a brittle fracture layer on
35 said back surface; and polishing said back surface of
said wafer entirely so that said brittle fracture layer
remains partially.



- 3 Thus, in the first aspect, because the brittle
fracture layer created in the grinding step partially
remai ns, the gettering effect can be utilized so as to
stabilize the intended properties and inprove the 5
performance of sem conductor chips. Further, because
the back surface of the wafer 4+ polished, in
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surface roughness in a relatively simple manner while
allowing the utilization of the gettering effect.

25 According to a fourth aspect, there is provided a
wafer processing apparatus comprising: holding means for
holding a wafer having devices formed on its front
surface so that a back surface of the wafer is exposed;
grinding means for grinding said back surface of said

30 wafer; and polishing means for polishing said back
surface of said wafer entirely sc that a brittle fracture
layer remains partially.

Thus, in the fourth aspect, because the brittle
fracture layer created in the grinding step partially

35 remains, the gettering effect can be utilized so as to
stabilize the intended properties and improve performance
of semiconductor chips. Further, because the back



of sem conductor chips. Further, because the back - 4
surface of the wafer is polished, in conparison with
the case in which the wafer is only ground, but is
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%ﬁ”3aratus diheslkeand other objects, features and advantages of
the present invention will be more apparent from the
detailed description of the typical embodiments of the
present invention illustrated in the accompanying
drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic plan view of a wafer
processing apparatus to which a wafer processing method
according to the present invention is applied;

Fig. 2 is a partial cross-sectional view of a

30 polishing unit;

Fig. 3 is a partial cross-sectional view of a wafer
after grinding by the wafer processing apparatus of the
present invention; and

Fig. 4 is a partial cross-sectional view of a wafer

35 after polishing by the wafer processing apparatus of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBCDIMENTS



present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS - 5 Hereinafter, enbodi nents of

the present invention wll be described in detail
with reference to the acconpanying draw ngs.
Thr oughout the several views, |like elenments are

designated by like reference nunegrals. 5 For ease of
under st andi ng, the scale of these drawings is changed
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rotatably QEE@HQ?Q 4P i11ustrated in Fig. 1, in wafer
processing apparatus 10, a rough grinding unit 31, a
finish grinding unit 32 and a polishing unit 33 are
arranged along turntable 13 in this order. Rough

25 grinding unit 31 performs rough grinding of a back
surface 22 of wafer 20 by means of a rough grindstone
{not illustrated in the figure), and a finish grinding
unit 32 performs finish grinding of back surface 22 by
means of a finish grindstone (not illustrated in the

30 figure).

Fig. 2 is a partial cross-sectional view of

polishing unit 33. As illustrated in Fig. 2, a motor 42
is suspended from a tip of an arm 41 of polishing unit
33. Then, a polishing head 43 is rotatably attached to

35 an output shaft 42a of motor 42. Further, a polishing
cloth 44 of polishing head 43 can discharge slurry as
needed.



35 an output shaft 42a of notor 42. Further, a
polishing cloth 44 of polishing head 43 can di scharge
slurry as needed. - 6 During the polishing process,
pol i shing head 43 and chuck section 12a rotate in

di rections opposite to each other and, then,
pol i shing head 43 descends integriaFly with arm41 in
the thickness direction of wafer 20. As a 5 result,
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from riougltable 13 performs index rotation so as to move chuck
section 12a to rough grinding unit 31. At this time,

25 transfer robeot 15 transfers another wafer 20 to another
chuck section 12d and similar processes are performed
sequentially. However, These processes are publicly
known and, therefore, not described here.

Rough grinding unit 31 performs the rough grinding

30 of back surface 22 of wafer 20 by using the rough
grindstone (not illustrated in the figure) in a publicly
known manner. Then, turntable 13 performs the index
rotation so as to move chuck section 12a from rough
grinding unit 31 to finish grinding unit 32. Finish

35 grinding unit 31 performs the finish grinding of back
surface 22 of wafer 20 by using the finish grindstone
(not illustrated in the figure) in a publicly known



grinding unit 31 to finish grinding unit 32. Finish 35

grinding unit 31 perforns the finish grinding of back

surface 22 of wafer 20 by using the finish grindstone

(not illustrated in the figure) in a publicly known -

7 - manner. Fig. 3 is a partial cross-sectional view

of wafer 20 after the grinding precess. After the

gri ndi ng process by rough grinding unit 31 and finish

gri ndi ngainakt 32, as 5 shown in Fig. 3, back surface

22 of wafer 20 is  relatively rough and a brittle
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Then, ansfer robot 15 transfers wafer20 25 from

chuck Section 12a to cassette I[Ib. Fig. 4 is a partia
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rom polishing cloth 44. After the wet polishing is

finished, the holding effect of chuck section 12a is
terminated. Then, transfer robot 15 transfers wafer20
25 from chuck section 12a to cassette 11b.

Fig. 4 is a partial cross-sectional view of wafer 20
after the polishing process. As shown in Fig. 4, in the
present invention, polishing head 43 removes only an
outermost layer of back surface 22 to the extent that

30 back surface 22 becomes flat entirely. Therefore,
brittle fracture layer Z is not removed completely but a
portion of brittle fracture layer Z remains on back
surface 22.

As described above, in the present invention,

35 because brittle fracture layer Z created by the grinding
process remains partially, the impurities mainly

comprised of heavy metals can be gathered in the crack



surface 22. As descri bed above, in the present

i nvention, 35 because brittle fracture |ayer Z created
by the grinding process remains partially, the
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gathered in the crack - 8 and the like in brittle
fracture layer Z, so that the +rpdrities are not
likely to exist incircuit patterns 19. As a result,
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per f or MEREELH TS Gt PO ot HheLYi ﬁot?%Qﬁﬁ'é§eﬁ%rcult patterns
i nventilon, Bheagetstier| nit efsf potsciale he ethetlimekye

ut | I i 20t FHES ;r%gere %Qeofprﬁ?gmt 'ﬂa\gﬁe h9M g %%%araﬁrove

S surface , SOt
cracks "PEAT PR 1B FRe i1 ﬁFP?%I%PH@@acﬂHrE@@zﬁW@ﬁeZt
can belmedﬂtﬂﬂhamﬁﬁ gsterieguUbifesd rc@RgbE ©f ramaf:@e120
can beukﬂﬁi? and, at the sane tine, surface
roughness o ack surface 22 can be reduced. Stil
further, thegtieddst®neic@Frestestigreniappedasaiueesbaek

ori gi nahreondizi om VoL SO 15 edllerhted Hes eshavaf @k 2Backs
TFy al b@hedr]]y k%o Slzbgj]ct OUttnud:e Charg)toc%ﬂ;rege reduced

urry rom po |sh|ng
under seB8d 2hat rgssiw I%trreeﬂtlecqf cafebedbtaa hedinateeed

in thi shepses UNetSEﬁE“ﬁﬂM%|YSukfbd¥ 268gRhe POlJFSBERY surface
unit 3 tch r dr etc uni t

hi
55 oy 2B T & 28 TGN ShakL st SEE: PSS AangF S can
I'n thiseebses wahped etaftrinsgtef dmictineh bawki tswnf hoes@@:

wWor ks @Qﬁ%ﬂ@“ ”@E%EY wa A b@rﬁé&tdithﬁeﬂﬂh}%Bﬁgghéé without
therefore n effect srnflar to

back s ce 2
Che abOVERERAanE: GHA he Lot Po0 LoBIEH O EPVAL 18 S 1o
present0|hmvenmieeﬂt¢was1mMQenademmmﬂabedfﬁw¢ﬂ1cameﬁerebnaaned

to theatypigaknegbogdidrents, those skilled in the art
can undersgﬂpd that the changes descrj bed above and

ot her vari gt Eﬁgﬁbégy’oﬁp§% Hifs Obr PRGN ER L de et
30 madetdhiitriyounitdephrar dgyfetorhinheustop ohyt he used to

presenttcy MeRRt 5@Pface 22 of wafer 20. In this case, the
etching effect on back surface 22 works approximately
similarly to the polishing of back surface 22 and,
therefore, an effect similar to the above-mentioned one
25 can be obtained.

While the present invention has been described with
reference to the typical embodiments, those skilled in
the art can understand that the changes described above
and other various changes, omissions or additions can be

30 made without departing from the scope of the present

invention.



- 9 - CLAIMS 1. A wafer processing nmethod conprising
the steps of: holding a wafer having devices forned on
5 its front surface so that a back surface of the
wafer is exposed; grinding said back surface of said
wafer to forma brittle fracture [ ayer on said back
surface; and 10 polishing sai dbBack surface of said
wafer entirely so that said brittle fracture |ayer
remains partially. 2. A wafer pgagessi ng net hod
according t clﬁ%n1éq wher ei nonfy_an out ernost | ayer
of sai d back’surt d@&®5f PraA%s$alrg Wl cempehbiied thh steps
t he poldfshing step. 3. A wafer processing nethod

accprding to Clain]lho?&ié% é”QSEEErhéﬁihﬂ &@&%ﬁeg Yormed on
pgllshed b¥ at least one of wet polishi‘ng, dry '
pdl i shith§, Thett tUaRPrAE Shdidtyadbeds myrfaoe of tAewsfber is

pr ocessixpgsappar at us conpri sing: hol di ng neans for
hol di ng a waf er havipg. devi ces.farned on.its fraont
surface so that a ba Elﬁgaﬁgfggédo J%%wsuﬁg'%ﬁ qusald water
exposed® §PFhdi mgikbansiFasitugei baliarg coabeidbaeick gsriace;
surfacenaf said wafer; and polishing neans for

pel i shing sai d back rface of. said, wafer entirely. so
that a brittle fract%é%é? ayer e F%ssfééﬁq?aPFy?a 1 water
waf er PPRBbEERSH Bg Apparsrids batebradifmgctore | @ver 86makins
wher ei pasaighpal i shi ng means renoves only an outer nost

| ayer of sajd b%pk urface of,said pol i shin

6. A wafer%%rocesg?ﬁﬁ:5685?3?H§;g@&ﬁ?&ﬁ%ﬁprngPaFﬁfﬂ'1m 1
or 5, WRerim ogdidapolitshirngt Mears pérsaidibagk beastce of
e of sued WadleirShl NGenddicd PR irhipddi sHEly &leBi ng and
dry 35 et%ﬂlngA wafer processing method according to claim 1
or 2, wherein said wafer is polished by at least one of
wet polishing, dry polishing, wet etching and dry
etching.
20 4. A wafer processing apparatus comprising:
holding means for holding a wafer having
devices formed on its front surface so that a back
surface of the wafer is exposed;
grinding means for grinding said back
25 surface of said wafer; and
polishing means for polishing said back
surface of said wafer entirely so that a brittle fracture
layer remains partially.
5. A wafer processing apparatus according to claim
30 4, wherein said polishing means removes only an outermost
layer of said back surface of said wafer by polishing.
6. A wafer processing apparatus according to claim
4 or 5, wherein said polishing means performs at least
one of wet polishing, dry polishing, wet etching and dry
35 etching.



