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pol i shi ng parts.Saidipgreicorduttor device chip is niade from a thin wafer which is prepared
by slicing a mono-crystalline ingot of silicon or other compound semiconductor.
Recently, the size of silicon or other compound semicondqctdr wafer (hereinafter
shortened to wafer) is becoming bigger respondiig to the requirement to improve
productivity and productive efficiency. Especially, in a case of silicon wafer, since
the manufacturing technique of silicon mono-crystalline ingot which are the
starting materials of it is remarkably improved, big size wafers of 12 inch or 16
inch diameter are becoming to be prepared in an industrial scale.

A wafer.sliced from an ingot is processed by a lapping process, an efching
process and then by a polishing process as to generate a mirror finishing wafer at
least one surface is mirror finished. The object of a lapping process is to improve a
form accuracy of as cut waler which has uneven surface after sliced and to form a
standard surface and the object of a polishing process is to improve the surface
roughness. In:general, to perform good productivity and high productive efficiency,
a conventional lapping or polishing machine is designed to process plural numbers
of wafer at the same time. Concretely, a lapping machine which has big cast iron
platens or a polishing machine which has platens with polishing pad on upper and
lower part of machine are generally used, and plural numbers of wafer are held by
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| ower part of machine are generally used, and pl ural nunbers of e

hel d by %Ce‘
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surface of wafer in a device procedure, the wafer is divided to small unit chips.
Before dividing process, a wafer is processed maintaining the original circular
shape, and among the key processes there are additional procedures such as
washing, rinsing, drying and transferring. Trough these procedures, if the shape of
outermost periphery of wafer is sharp, sheer and coarse as it is, this portion
contacts each other or to the machine and courses fine cracks which generate fine
particles, or fine contamination particles are enfold in the coarse surface of edge
part. These generated or enfold fine particles-are scattered at the latter procedure,
contaminate fine processed surface of wafer and affect significantly the yield and
the guality of products. In general, to avoid said phenomenon, the sharp outermost
periphery of wafer is dulled by a beveling wheel, then the dulled part is mtirror
finished (edge polishing).
However, if the edge polishing is carried out at the earlier stage, the polished
edga surface can be easily damaged and contaminated at the latter procedure, and
causes re-contamination which affects significantly the yield and the quality of
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periphery of wafer is dulled by a beveling wheel, then the dulled part is
mrror finished (edge polishing). However ThnsfShEételaed!gan R&dagehi ng is
carried out at the earlier stage, the polished an be easily
damaged and contami nated at the latter pr ocedurﬁ r‘ﬂ! @&gﬁm

re-contam nation which affects significantly the yie e quality of
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an intensive study to solve the above nenti oned probl ens, that is, problens
whi ch are acconpanied with a processi ng of bi i ze wafer relating to edge
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Above nenti oned .obje e acco d Wafer es chi ne
havi g ¢ woPHICSHSEE IMAChing 4 A PAOTSSID %aﬁtle? invegtioR i i obleghel this
hol ding a ma:featmn hisr gb groveds .a \slmethfepdmrgeﬁq;esmfee ﬁthltshmge nﬁich!m avhidly

rotating a tens a ter
of said pl grt'oc % é’t@nbsu%gagg g%ﬁd %X\?ng g’%gy\,\@tng# 'Eeaﬁl% ?’l&u&]g%&ggn{er?er of
sai d waf er¢ Ja'FtdOfé &his imyvention sxSstsrppmwdyd abproaesstmsnethmew guiddpolisbingr s

whi ch cont glching, t he outernost periphery of said wafer. Preferably, at

| east one of said guide roller is a polishing roller. Further, the another
obj ect of this invention is acconplished by a wafer polishing nmethod

conpr Ih sing, @boké eientlonss objych cﬁilzl fbfeaé‘c@oﬁbﬁsﬁ ; ? wildr M&%S?&Ftlﬂém
peri phery ce a.beyelin n ec i et to
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pressed t owaler thefebetween, which processes the surface of wafer by rotating at least one

: of said two platens and wafer, wherein the diameter of said platens are bigger than

the radius and smaller than the diameter of said wafer, and said wafer is
supported by at least three guide rollers which contact to the outermost periphery
of said wafer. Preferably, at least one of said guide roller is a polishing roller.
Further, the another object of this invention is accomplished by a wafer polishing
method comprising, a wafer whose both surface are lapped and whose outermost
periphery is processed by a beveling wheel and etched is set to said processing
machine, double faced platens of said processing machine are pressed to the wafer
and rotated, drive a polishing roller compulsory by rotating speed so as the
periphery speed of groove part is faster than that of outermost periphery of wafer
to polish the outermost periphery of wafer, then stop the compulsory drive of the
roller, increase the rotating speed of said double faced platens and polish the both
surface of the wafer.

In the polishing machine of this invention, the polishing roller can be a
compulsory driving roller or a free rotating roller as needed. Further, the kind
polishing pad is not limited, however, it is desirable to use synthetic resin foam,
non woven cloth, resin treated non woven cloth, synthetic leather or a composite
product of them. Still further, referring to the grinding stone, if is not intended to
be limited, but it is desirable to use a soft type synthetic grinding stone in which
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and rotated, drive a polishing roller conpul sory by rotati

the periphery speed of groove part is faster than that of 'rgﬁstér%%?q s%’eeﬁ?!eplac@
peri phery of wafer to polish the outernost periphery of waf eim%E i"HH II
t he conpul sory drive of the roller, increase the rotating sp

doubl e faced platens and polish the both surface of the wafer. In the
pol i shing machine of this invention, the polishing roller can be a
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vertically. BRI EF DESCRI PJ1 ON, OF HES@%RAL | EWs OF THE DRAW NGS
FIG 1 is thd16: ddsthedidsview el angtber pramels Ebenféév‘mmecwmsmc et i on
FIG 2 is tHisimplentionj ew of the wafer processing machine of this invention.
FIG 3 is thﬁ %hdgrvi.ew of .anot her exanpl e &J;q he wafer processing nmachine
of this i nveni®Bhravings and DYMERCHJMMBLIIALGRSy i cal number indicates, 1:
waf er, 2. uppederpl aten, 3: lower platen, 4: polishing pad, 5, 5 : guide
roller, 6: pﬁéb {%Q%nrol |l er, 6': groove of polishing roller, 7: conpound
suppl yi ng %() % peér”’ pl aten), 8: conpound supplying hole (lower platen), 9
: tank 3 :lower platen, DETAI L DESCRI PTI ON OF THE | NVENTI ON

4 : polishing pad,
5, ' : guide roller,

6 : polishing roller,

6' : groove of polishing roller,

7 : compound supplying hole (upper platen),
8 : compound supplying hole (lower platen),

9 : tank - .

DETAIL DESCRIPTION OF THE INVENTION

The present invention will be illustrated more in detail using attached
drawings, however, it is not intended to be limited to them.

FIG. 1 is a side view of one example of wafer processing machine of this
invention, and FIG. 2 is a plan view of it. This Example shows the type of machine
in which the double faced platens are arranged horizontally. The outermost
periphery of a wafer 1 is supported by guide roller 5, 5 and a polishing roller 6. The
surface of wafer is held between an upper platen 2 and a lower platen 3 whose
surfaces are stuck with polishing pad 4. To the groove part 6' of polishing roller 6,
same materials as said polishing pad is stuck. Slurry for processing which contains
abrasives for processing is supplied to the surface of miachine through the
supplying holes 7 and 8 dug through the center of upper and lower platen. The
upper platen 2 and lower platen 8 are independently driven by an individual
driving motor (not indicated in the drawing), and also the polishing roller 6 is
independently driven by an individually established driving motor (not indicated
in the drawing). Since the guide rollers B, 5' and the polishing roller 6 are
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st de-vi ew of one exanple of wafer processing s invention, and
FIG 2 is a plan view of it. This Exanple sho machi ne in

whi ch the doubl e faced platens are arranged horizontally. The outernost
periphery of a wafer 1 is supported by guide roller 5, 5 and a polishing
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The present invention will be illustrated H]R ail _u |n attached
drawi ngs, however, it is not intended to be Hﬁm @i ﬁirce FIG 1 is a

grooves of radial or spiral shape on the surface of a polishing pad or a grinding
stone to make the spreading of the compound more smooth.

FiG. 8 is a drawing which shows another Example of this invention, and main
parts of this machine is dipped into a tank 9. In the tank 9, compound necessary
for processing, for instance, slurry type compound containing colloidal silica is
filled up. In this case, since all procedure for processing is carried out in this tank,
it is mot necessary to provide a supplying hole-through platen. Further, in this case,
compound exists homogeneously on whole surface of wafer.

The method for processing of wafer by the wafer processing machine of this
invention is illustrated with reference to FIG. 1 and FIG. 2.

To the surface of upper and lower platen 2, 3 and to the surface of groove 6' of
the polishing roller 6, same kind of polishing pad is stuck. Both surface of a wafer
is lapped, outermost periphery is ground by a beveling wheel, then the wafer is
etched by an etching process. The etched wafer 1 is provided as a specimen and set
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exanple showmn in FIG 1 and FIG r processing is supplied
t hrough the supplying holes 7 an h the center of upper and
| ower platen and spread to whol e surface of waf er honpbgeneously by
centrifugal force acconpanied with the rotation of platens, and it is
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are pressed to the surface of wafer rotated. The wafer 171s rotated
acconpanied with the rotation of platens. Rotate the polishing roller 6
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the conpul sory rotation of polishing roller 6 is stopped and nake the
polishing roller 6 a free rotating roller, then the pressure of guide

roller is Esampld. | ncrease the rotating speed of upper and | ower platen,

supply the ceumAlRbo (BrodREOHSRSII NIt WHdEe LRiBkSERRS XI2TehM Gk fiSed adBik 8. and
polishing pad, and is stuck to the surface of upper and lower platen and to the
surface of groove surface of the polishing roller. In this case, the diameter of upper

pl atens is bigger than that o H | ter of waf er, the construction of
t he machi ne becomes different Tfr‘s Eim lac&chyent i on. In the

t he

and lower platen is 170mm. Weak alkaline slurry type compound mainly composed
by colloidal silica is supplied as polishing compound and an etched wafer of 300mm
diameter is polished by this machine. The polishing pressure is 100 g/cm® and the
rotating speed of platens is 600rpm.The whole surface and outermost periphery of
the wafer are perfectly polished, and the defects such as uneven surface, scars or
scratches are not observed on the polished surface. Surface roughness Ra after
polished is 3~5A, -

As illustrated above, in the field of precision processing of semi conductor
materials such as silicon wafer, it becomes possible to process both surface of wafer
and outermost periphery of wafer in series by the sheet feeding type wafer
processing machine of this invention. Further, by this machine, it becomes possible
to dissolve the problem of troublesome handling accompanied with the processing
of large size wafer, and additionally, the processing machine becomes lighter and
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polish the both surface of wafer. The desirable pressure for polishing is
from 100 to 500g/cnferr], and the desirable rotating speed of platens is
from 100 to 1000 rpm The present invention will be understood nore
readily wth reference to the Exanple, however the Exanple is intended to
il'lustrate the invention and not be construed to linmt the scope of the

i nvention. Exanple SUBA 400 (product of Rodel Nitta) whose thickness is

1.27mmi s msﬁdc@spdcheBthis&hhaﬁn@%e o%ﬂdedtﬁnsdﬂmkcdsgnghﬁa&uﬁésaﬁles@fesupper
and Iower ghed'an to the ur .ace Ofg«% oove

S
ol er. Teteesfing Machifiaia mast eememamen Mesne qrrRRal BB veak
al kal i ne srhachmet'!}lpm the mffectrod thisinmdchimoispbsiedsby colloidal silica is
suppl i ed as polishing conmpound and an etched wafer of 300mm di aneter is
pol i shed by this machine. The polishing pressure is 100 g/cnferr] and the
rotating speed of platens is 600rpm The whol e surface and out er nost
peri phery of the wafer are perfectly polished, and the defects such as
uneven surface, scars or scratches are not observed on the polished
surface. Surface roughness Ra after polished is 3-5A As illustrated
above, in the field of precision processing of sem conductor materials
such as silicon wafer, it becones possible to process both surface of wafer
and outernost periphery of wafer in series by the sheet feeding type wafer
processi ng machi ne of this invention. Further, by this machine, it becones
possi bl e to dissolve the problem of troublesone handling acconpanied with
the processing of large size wafer, and additionally, the processing
machi ne becones |ighter and
REPLACENMENT SHEET -7- nore conpact. By
this machi ne, the connection of processing nmachines in series wth other
processi ng machine-is nore easy conpared with other conventional type
machi ne. Thus the effect of this machine is obvious.
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REPLACEMENT SHEET CLAIMS 1. A

waf er processing machi ne having two platens stuck with a polishing pad or a
grindi ng stone and hol di ng a wafer therebetween, which _processes the _ _
surface of said wafer by rotating at |east one of said two platens and

waf er, wherein the dianeter of said platens are bi ggerJ of
said wafer and smaller than the dianeter of said vvaferl “umﬂmgﬂumﬂ“ml S
supported by at |east three guide rop}giggwhi ch contact® td the but¥rrbost

peri phery of said wafer. 2. The wafer processing machine of claim1,
wherein at | east one of guide roller is a polishing roller. 3. The wafer

processi ngl,meatdrgrodessinginiachind\RAViAE Bwb Praterd studk RatH R IpbRshihg pad ee@PUl sory

drivi | l.er.. 4. Th f hi ne .qf cl inth
pol | sh ng ARG stin ik Holgie & aTalck Werehesiisath S, BEPOEBAE S8 SISt het i
Iresi E foamainhmnfbmbgrrotdtmg;at least ond roé%hﬁgtwn%plawmef and lvoiféy, when eiheﬁiecr:]_ f
eat her oria ¢ Si-t uct ,of them s er 4r | chine o
clainms 1, %ﬁg‘r" no?ts%de%lﬁfe%a iaﬁ%bgg%glqnsthg f@ﬁ%\gﬁ’gﬁ?‘é @@%gﬁigxﬁgﬁ%ng&nn whi ch
col | oi dal thel diametes dfi sead! wafera snd aad wader. is Sippértedbyratpleastethaem guidet hod

ot or most TSNP iR Pntil, B Rl B oS a hen et che

out er nost peri phe and then etched, to
sai d processi ng nachi ne, pressing double faced platens of said processing

machi ne t 2 iR walbepraaashingathing of flhiny itNerhareROht Rhit dhe'dPkhike r6leFNIaSOr Y by
rotating s ,eg_so ﬂs t he periphery speed of groove part is faster than that
of outerrm‘gﬁls BB 9HERy of wafer to polish the outernpst periphery of wafer,

then stopping the conpul sory drive of the roller, increasing the rotating
speed of s g QULe pI ST AR 3P HaBR' 4, 5HhBSid e PRIhAY LRGE 19T ar er-

compulsory driving roller.

4. The wafer processing machine of claims 1, wherein the polishing pad is at least
one selected from the group composed by synthetic resin foam, non woven cloth,
resin treated non woven cloth, synthetic leather or a composite product of them.

5. The wafer processing machine of claims 1, wherein the grinding stons is a
synthetic grinding stone in which colloidal silica is fixed by as abrasives.

6. A wafer processing method comprising, setting a wafer whose both surface are
lapped and whose outermost periphery is processed by a beveling wheel and then
etched, to said processing machine, pressing double faced platens of said
processing machine to the wafer and rotating, driving a polishing roller
compulsory by rotating speed so as the periphery speed of groove part is faster
than that of outermost periphery of wafer to polish the outermost periphery of
wafer, then stopping the compulsory drive of the roller, increasing the rotating
speed of said double faced platens and polishing the both surface of wafer.
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