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*166166* TITLE OF THE I NVENTION -- - POLI SHI NG METHOD
*000002* BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to the field
of a polishing apparatus and a ‘ t hod, and
nore particularly to a poIishiWWﬂMMﬂmmmmm pabl e of
automating recovery of a polished gkject (hereinafter
also referred to as a "workpiece"). 2. Description of

TT EE B%I ty dlﬁ%% Igﬁuble si de polishing apparatus has
——geeﬁ—mfgeﬁy—usegﬁ—as pollspgrg apparatus for hard
é%ihl%glsplayfgggiérﬁteian pollsﬁmwmummﬂmmmmm at the

sane time (Japanese Patent Applicati onsghsxam ned
Publ i cati on No. 5-169365/1993). However, double side

paPRLRSIARY s pad ks rirder ent problem that a
to the upper plate of the

1 .PelLisher mhen ﬂhde tlo moved after polishing.
Cbnse uentl Y, i cat'ed renoval of the workpiece is

;Zﬂf%nggfﬁggngagﬁggnE905h§eﬁggggl%%etﬂ%e 1%?dt%%

ereof "1's caused to reddctirono
poiﬁ%hqng apparatus and a polishing method, and more

particularly to a polishing method capable of automating
recovery of a polished object (hereinafter alsoc referred to
as a "workpiece").
2. Description of the Related Art

A double side polishing apparatus has been widely used
as a polishing.apparatus for hard disks and glass substrates
for use in the liquid crystal display since it can polish
both sides at the same time (Japanese Patent Application
Unexamined Publication No. 5-169365/1993). However, double
side polishing has had its inherent problem that a workpiece
tends to stick to the upper plate of the polisher when it is
removed after polishing. Consequently, complicated removal
of_the workpiece is required and damage to the workpiece due
to the falling thereof is caused, leading to reduction of

yield.

SUMMARY OF THE INVENTION

The present invention intends to solve the above-
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SUMVARY OF THE | NVENTI ON The present invention intends
to solve the above- 1 described probl em associ at ed
with prior art by preventing a polished object from
sticking to the upper polishing nechanismso as to

&fﬁ.rk?eﬁcg?fcgﬁeéé}? E‘AQ G0 i Oprove, thes s empyval .y %ré@@ntlng a

e present I nvent i on provi des an

Qﬁﬂ{ ffB%'§@i@Qlﬁ@ obj ecd éﬂﬁ@raﬁoﬁlshlng

rate erein the upper and | ower polishing

rn<ﬂ§£hﬁﬁﬁ3§§ 24 e desh gpeds sughe thad 1§ hengq adg9F 8L OPhe removal
strength of a contact surface of t he upper nechani sm

of(yﬁé)ggmaéggéx%bﬁg@%kplece) i s weaker than that of
'ower mechanism As a result, when the upper

rreeﬂ?l%n!psr@sérft rm%mwrp}dv@e@laeaseq@aﬁﬂ@ for
pol i shing, the polished workpiece does not stick to

polHieh URpesn NS edt sslich hes 30§ kips eeLr & Pbjieste sHChh@Supper
substrate) is not damaged; and the polished workpiece

andabler 6§41 céiemd ymEEeoNEsRE. a Spegeéigatliysuthethat the
present invention provides a double side polishing

ad SBENOLL 1 0PFd ShlY St epscOftathseltfage abf O eGbper
between a pair of upper and | ower polishing nechani snms

me @¥h Poh | Gt Mg hbeclwhgeet (byrkptatengiorwshkdinghbhethat of
obj ect therebetween, mherein an adsorption strength

thofl aveoMachan st f ages of ddmlupperhepolttshiugp ete et & sm
onto the object is weaker than an adsorption strength
is Qhovegonpwetd sur§ acel®fsed) after polishing, the polished
workpiece does not stick to the upper mechanism; the
workpiece (object such as substrate) is not damaged; and the
polished workpiece can be efficiently recovered.
Specifically, the present invention provides a double
side polishing method comprising steps of: inserting an
object between a pair of upper and lower polishing mechanisms
and polishing the object by rotating or sliding the object
therebetween, wherein an adsorption strength of a contact
surface of the upper polishing mechanism onto the object is
weaker than an adsorption strength of a contact surface of
the lower polishing mechanism onto the object, and wherein
the contact surface of the upper polishing mechanism
comprises a groove. The present invention also provides a
double side polishing method comprising steps of: inserting

an object between a pair of upper and lower polishing

mechanisms and polishing the object



t he | ower polishing nmechani smonto the object, and
wherein the contact surface of the upper polishing
nmechani sm conprises a groove. The present invention
al so provides a double side polishing nethod
conprising steps of: inserting an object between a
pai r -of upper and | ower polishing nechanisns and
pol i shing the object 2 by rotating or sliding the
obj ect therebetween, wherein a ratio of said

byi?a%%rﬁébﬁ”s%} L0 B0t ner 9 R oS 2
R
meiBd8 188t CEFr B e SFHE T %?%5614" S e e of
Sa0 Fat U RE. O] et SToR P Sudt 'rs}tlgp AT
1 damage and the polished obJect can be taken off. It

€§Roul d be noted that the word polish in the
spe |f|c tion angac ains s taken. in the biﬁe side

serge o6t e Ror BSi REFaB G BT 6!  dBFaue SR
oo 50 R GESCRATL O G e B s fis o st
the upper polishing mechanism and remains entirely on the
lower polishing mechanism so that the object such as the
substrate is free from damage and the polished object can be
taken off.

It should be noted that the word “polish” in the

specification and claims should be taken in the broad sense

of the word including lap, rub, abrade and chafe.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a method for measuring the adsorption

strength.
FIG. 2 shows the result of Example 1.

FIG. 3 shows the result of Comparative Example 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The workpiece to be polished may preferably comprise
glass, B, C or Si, or a metal or an alloy of two or more

metals selected from the group consisting of Fe, Cr, Ni, Cu,
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FIG 2 shows the result of Exanple 1. FIG 3 shows the
result of Conparative Exanple 1. DETAILED DESCRI PTI ON

OF THE PREFERRED EMBODI MENT The wor kpi ece to be

pol i shed nay preferably conprise glass, B, Cor Si,

or a netal or an alloy of two or nore netals sel ected
fromthe group consisting of Fe, C, N, Cu, 3 Co, A,

Sn, Mo, W Ta, Ti and Nb. The workpi ece nay be the

one coated with any of these materials. It may be
preferabl e_that the workpiece has fl at surfaces and

Cors AdrplPar eMucH rad & Td1 fat AP - sqisr @G iEGeamga ke the

pl ate. Specifically, may i nclude a gl ass substrate

Onleorcolalt&& &Iy ST i %eaﬁﬁ BRtRT L 9l s isdsst gt @rgferable

conduct,or fer._The poljshing apparatus_used in
%queé@ﬁ Bifrentiach £ ks %ﬁﬁﬂ‘@rcea%dam%we? pAPI3HE nguch as a

.mechani sns capabl e of polishing _the surfaces of a

pitec & FGH (He BT et FRi dePecifieadilivdi g may
) rotati n can olish a defects and
e Padi e Rtk oL 611 e sk kb GLepLate & hard

dlesﬁﬁer e '°We & R UR TP SIS L o be rot at ed
e R e el e
rrechanlsm capabl e of angi ng torque or of reverse
arsotué’tpie&n 3‘Uﬁ?prerp ]aln%‘ rlﬂme‘g TRAMEFIS nE2RAy . et Polishing
plucraflalc% rot aedwolr glheece ofpon?léfe upper and lower sides.
The sliding or rotation can polish away defects and
irregularities on the surfaces of thé workpiece.

The upper and lower polishing mechanisms may, for
example, have vertically moving shafts to be.rotated by a
drive motor or the like. The rotation mechanisms may be
preferably synchronized and optionally have a mechanism
capable of changing torque or of reverse rotation. The upper
and lower mechanisms may be typically rotated in the opposite
directions to each other.

The upper and lower polishing.mechanisms may preferably
comprise rotating plates (sliding plates) and rotating shafts,
and optionally poliéhing pads. The mechanisms have a
construction in which a processing carrier with a workpiece
arranged therein is placed between these upper and lower
polishing mechanisms and is fitted with gears at inner and

outer peripheries. The object may be polished without being
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directions to each other. The upper and | ower
pol i shing nechani sns nay preferably conprise rotating
plates (sliding plates) and rotating shafts, and
optionally polishing pads. The mechani sns have a
construction in which a processing carrier with a

wor kpi ece arranged therein is placed between these
upper and | ower polishing nechanisns and is fitted
with gears at inner and outer peripheries. The object

.ma Qe | i shed .wi thout qung 4 fixed to the carrier,
flﬁ&ﬁ‘el ¢ \%&Sh CRFGAET ng RafFiiYe WiHE DS nghiake itgie i s

rotated on its own axi s and revolved. The processing
PLRGFPPR Imky i Fe &Sw§8%%e§n°c%a1ttsarf>wrbtﬂ>@ﬁ 'gnd revolved.

pol&ﬁhed whi |l e hol di ng the object and transnitt%g%e

t he Rt Bf PORSBIPeGoF L PENTRYT C& VST GaBiessiafes & hafte an

obj ect.. The processi, arrjer may have any shape _
obgRERats B Wi PRl B ORAE A Iransmiteing
perform.,surface pol.ishing. The «carrier may preferably
thie rﬁ%ﬁlt&f’él RV TRy Od YRS IR T BRFagjecttq sthe object.
nmounted in the through-hole for polishing the both
ThguPFECES S0 % I8 X6 c "3t G 'Y r¥tART eV thout particular

l.thro%gh-hole. For ezggPle, when the object has a
IR IERhdPRc &S f58rm3 S Hé GRS HE a9 Ryh-Holng § s The
made | arger 't né& e iane&g: of the object. The
CaBFaEés 8Py P&ar AT el VAo iS i ghole.  The
materials sele%%ES fromthe rogf consj sting of
f g

oo, T8 Siigle el eoted fromihe ofoup conel Sing o, o,

su%%%%%b %EOQﬂmfgﬁ%%&t projected from the through-hole. For
example, when the object has a cylindrical form, the diameter
of the through-hole is made larger than the diameter of the
object. The processing carrier may preferably comprise one

or more materials selected from the group consisting of brass,
stainless steel (SUS), epoxy-impregnated glass, iron, copper,
aluminum, nickel and carbon. The carrier may be coated with
any of these materials.

Such a polishing method can be applicable for a lapping
machine to adjust the thickness of a workpiece, polishing for
mirror finishing of a workpiece and the like.

The upper and lower polishing mechanisms have means to
polish a workpiece at the upper and lower sides.

A lapping machine or the like can have the upper and
lower polishing mechanisms which can polish a workpiece,

using polishing plates of material such as SUS 410 together
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al um num ni ckel and carbon. The carrier may be coated

with any of these materials. Such a polishing nethod

can be applicable for a |lapping mnachine to adjust the

t hi ckness of a workpiece, polishing for mrror

finishing of a workpiece and the |ike. The upper and

| ower polishing nechani sns have neans to polish a

wor kpi ece at the upper and | ower sides. A |apping

machi ne or the |ike can have the upper and | ower

~pol i shing nechani snms which can polish a workpiece,
wighi B§ pOLRSBRVRglpdEtés of material such as SUS 410

together 5 with an abrasive liquid. A polishin

machi el eahlihaveachenapper éﬁaeléhérupﬁériéﬁﬁngower

mechani snms wherein polishing pads are nmounted on the
POLaBALIAg NESHadySMFi MG I6r s [Hodi g ipidaasisofaiehanounted on

mechani sms. The pol.i shing pads used in the polishing
thea&RitAé 10Fay OBe SR 1819 ) n G- idvieH Iaprliat e spsify il hane

or suede-based material. A workpiece nay be held _
negsgRa SR St-heT Rppep L Al inewerdspseeshitRgthecRapilsmgng machine

through the carrier. The abrasive liquid my be
maynPeodgsed ofthReggh oy Fadedd andalhery atengpmar sirfe-based

| ower _polishing nmechani snms are operated for polishing.
matReE igdrasi ve liquid may preferably include an abrasive

liquid containing an inorgani c abrasive such as
di affoNgrkpiece may be held between the upper and lower

polishing mechanisms through the carrier. The abrasive
liquid may be introduced through a passage and then the upper
and lower polishing mechanisms are operated for polishing.

The abrasive liquid may preferably include an abrasive
liquid containing an inorganic abrasive such as diamond,
silicon carbide, colloidal silica, ceria, alumina, zirconia
or titanium oxide.

According to the present invention, the adsorption
strength (sticking strength) of a contact surface of the
upper polishing mechanism onto a workpiece is made weaker
than the adsorption strength of a contact surface of the
lower polishing mechanism onto the workpiece. Consequently,
the polished workpiece is prevented from sticking to the
upper polishing mechanism.

The adsorption strengths of contact surfaces of the
upper and lower polishing mechanisms can be controlled by

setting the ratio of the sticking strength (adsorption
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silicon carbide, colloidal silica, ceria, alumna
zirconia or titanium oxide. According to the present

i nvention, the adsorption strength (sticking
strength) of a contact surface of the wupper polishing
mechani smonto a workpi ece is nmade weaker than the
adsorption strength of a contact surface of the | ower
pol i shi ng mechani sm onto the workpi ece. Consequently,
t he polished workpiece is prevented fromsticking to

t he per_ polishing nechani sm The adsorption
Stsrtelné?fg’teh§foft feAdte SurFHdeC o fo f Hehe uppes T apell 1 oiwerg
pol i shi ng chani sms _can be controlled by setting the
mercg’tain&sg]f PHetsi da ddredt endile (KR 29 bhsislrg reeghdn ism
f .the co tag%g;urface of the upper polishing
(B niPEAIEFERNY) &t Qi F ksS4 gveire goveEdmalgly in the
mechani sm_ (plate) preferably at 0.95 or less, nore
T 3B9EF @Eak?l-;} it? thé > r aljenofhs. rattd oo i85 lapmer tthan 0.95,
ratiqQ.is larger than 0.95, = the polished object may
the 'péﬁltsg‘eldhé’ 5T TYd 9tvier Epdthes HimRe freaiint et
reventing autgmatic recovery of the polished
Pogbljsé’df@. TErS SRetiod oS Pattein i HgPdel ¢ at¢epedry tde the
dsorption strengths is described in Exanples bel ow.
PO 8%;31%‘3&& st FBRgFMRENEE fRE Sereamindmdr 4bes reftio of
t he g&gt and | ower pol.ishing nechani sns can be

th@oﬁtdrs(uﬂ &d OTpSEERENF By A TRF 9d eierfixannles delas.

pOIE Qig sggg%ion strengths of the contact surfaces of the

upper and lower polishing mechanisms can be controlled
preferably by using different materials as polishing pads
which are parts of the upper and lower polishing mechanisms.
Alternately, the adsorption strengths can be controlled
preferably by controlling the contact surface areas of the
polishing mechanisms onto the workpiece. |

When the adsorption strengths of the contact surfaces of
the upper and lower polishing mechanisms are controlled by
the difference of the polishing pad materials which are parts
of the upper and lower polishing mechanisms, the polishing
pads may be preferably selected from non-woven fabric,
polyurethane and suede-based polishing cloth.

For example, at a stage of final polish of semiconductor
wafers, suede is used for the lower mechanism, while non-
woven fabric or polyurethane is used for the upper mechanism.

Consequently, the polished workpiece remains on the lower
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whi ch are parts of the upper and | ower polishing

mechani snms. Alternately, the adsorption strengths can

be controlled preferably by controlling the contact

surface areas of the polishing nechanisnms onto the

wor kpi ece. When the adsorption strengths of the

contact surfaces of the upper and | ower polishing

nmechani snms are controlled by the difference of the

pol i shing pad materials which are parts of the upper

and | ower polishing nechanisns, the polishing pads
meghenpEMWEEBr &by UbBrEc e ardrfth o woMded-abri c,

pol yur et hane and suede-based polishing cloth. For

exalipre, the adspapgelier FrRg&NIpHS of Ghesepntesdustarfaces of

waf ers, suede is used for the | ower nmechanism while
ChRoHPPREY ERTf ABMIEE BP A6yt fiRahal sk ad & siontholled by

upper. _nmechani sm Consequently, the polished workpi ece
CopgrRiLAd NGNn thRe CrBWSC L7 spEdRed FhsafePt Hhamserishing

mechanismis lifted. Wen the adsorption strengths of
meChaNd SRR toutf&c ¥ TéPleqre isPerer@itb owerh otanti ¢ig

mechani sms are controlled by controlling the contact
SUSGPFRcEr&Ped Sfet NODSSl PIRLRy (RN It & htesigned

wor kpi ece, for exanple, the contact surface area of o
smadd egp hERTpIFReE  COrfe dRgnilOME Indyt e deg Grsdl smind?Y eproviding

than that of the lower plate (nmechanisn) by providing
ONEN@ToFOREr 8X§PIEFe S ToFHEISes Tt FRhéRRFerP it easaspolishing

polishing cloth is used. If one or nore grooves or
clﬁgpeésap§e§reséﬁtone Or more grooves or holes are present

in the lower plate, the contact surface area of the upper
plate can be controlled by increasing the number or size of
one or more grooves or holes in the upper plate. The
polishing member of the mechanisms may include diamond,
alumina, titanium oxide and silicon carbide. The material
for the polishing cloth may include suede, non-woven fabric
and polyurethane as described above.

Especially, grooves such as radial grooves, spiral
grooves, grooves consisting of multiple chords parallel to
the diameter, lattice grooves, dimple grooves, or stripe
grooves may be preferably formed in the contact surfaces of
the plates (mechanisms) which are in contact with the object.
The ratio of the contact area of the upper plate to that of
the lower plate may be preferably 0.99 or less, more
preferably in the range of 0.3 to 0.95.

According to the present invention, the adsorption



in the |lower plate, the contact surface area of the
upper plate can be controlled by increasing the
nunber or size of one or nore grooves or holes in the
upper plate. The polishing nmenber of the nechani sns
may i nclude dianond, alumna, titanium oxide and
silicon carbide. The material for the polishing cloth
may i ncl ude suede, non-woven fabric and pol yurethane
as descri bed above. Especially, grooves such as radi al
jra rooves, grooves consistin

rooves, of .
StgrﬁPEFBI efc EBPngBEFaPPQI loyer; RO distEemednanises is

r oo | e grooves, or stripe rooves may be .
CO%FEPiE&B‘I ngﬂf%’galflﬁ’ll?heua%nFQEFagﬁrgé€é§ 8f t%ﬁePOMShlng

pl at es nechanlsns which are in contact with th

meSBFE&tSm Thé F&PltSO&flefihe EBHFSEPeBFéé{'thﬁhépﬁﬁﬁePOllShlng

ate to.that of e | ower npl be preferably
meg 8816 Fés?reﬁfﬁPéegprféP& S5 lﬁlgt H)é Afgered: $q fhat
Accordin o the_ present |nvent|on t he ,
CO]&HZ&FBFPS‘nreE‘Og’taﬁeH& i ShsserRIRE Y (?Wéjr the yield are
olis chanisms is, controlled. For exanple, the

inPORVALT ar 135 of LR P Pbt PR MR RGP T ABERANF&AEPEr gutomated

controlled nsequent |y, the upper polishing
acﬁQEﬁéHgsﬁl'§g%r86 ESG %ﬂﬁﬁ%ﬁ%ﬁﬁlngpto t he object so

that conplicated renoval of the polished object and
the yield are inproved Thus, the polishing process

can, be aut omat e accordin, th ent inventjon.
he presen 1nventlon w!al(£ é%é%rf% é on basis of

examples. However, it should not be construed that the
present invention is limited to the examples.
<Example 1>

As workpieces, 30 pieces of 2.5 inch glass (0.6 mm
thick) substrates were provided.

As a lapping machine, a 9B type double side polisher (9
inches in carrier size) was used. The upper plate
(mechanism) was latticed with the grooves having a width of 3
mm and a depth of 2 mm at a pitch of 30 mm, while the lower
plate {(mechanism) was latticed with the grooves having a
width of 3 mm and a depth of 2 mm at a pitch of 40 mm.
Accordingly, the ratio of the contact area of the upper plate
with the workpieces to that of the lower plate with the
workpieces was set at 0.95. The polishing plates were made
of iron.

Both surfaces of the workpieces were lapped using a 10%
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The present invention will be described on basis of
exanpl es. However, it should not be construed that the
present invention is limted to the exanpl es. <Exanpl e
1> As wor kpi eces, 30 pieces of 2.5 inch glass (0.6 mm
t hi ck) substrates were provided. As a | appi ng nmachi ne,
a 9B type double side polisher (9 inches in carrier
size) was used. The upper plate (nechanism was
latticed with the grooves having a mﬁdth of 3 nmm and
a depth.of 2 at a pitch of 3 e the | qwer
SlBFSYe Itlhél?ﬁ&ﬁ? rr)mv\H§%Ie5§t Pée@%%% t(ﬁélglrc&d\/@%ﬂ%&‘ade
wi, dt h_of 3 nn1%?%éa dept h of. 2 nm at @ltch of 40

bynﬁleﬂ&céPGPﬁBP§a Fét@ r&§lWﬁé coﬁFaét §P84 tof tPRe
ate wt tE r eces to that, of thelomer
wop kRt ach tHeFﬁepo ﬁfiwgé’ s e nefify of V.5 mn.
pollgglng mad iron. Both surf aces, of
e Bbr K pr it P B Fappbhe uSPREFaP1a68 §a8 Griged To see

ersed i n ter) of FO#240 (silicon carbi de made
wns§han ﬁinPﬁc6¥\‘%oW82ré<&)le&§saB‘raé’g|5\Fél§ R Tt dREEE fate.

morkpleces lLis ed to the target thickness of
Itowesm?Puﬂfﬂt V\F‘atthé‘?ﬁolol shiffig VS {GseT JtRd afhon the lower

g see g?e%%gr or not the workpi eces had stuck
o1efe; faos BSF ml S Pr\%§sfs&15¥?d A 2SR IR FIG. 2.

wor kpi,ece ed on .the | owe
The ratio o gsorptlon strength of the upper plate to

that of the lower plate was 0.85.

<Comparative Example 1>

As a comparison to Example 1, the ratio of the contact
area of the upper plate with the workpieces to that of the
lower plate with the workpieces was set at 1.00 by providing
grooves of a width of 3 mm and a depth of 2 mm at a pitch of
40 mm for both of the upper and lower plates. Both surfaces
of the workpieces were polished in the same manner as in
Example 1. After the polishing, the upper plate was raised
to see whether or not the workpieces had stuck to the upper
plate. It was found that six pieces of 30 pieces stuck to
the upper plate as shown in FIG. 3. The ratio of the
adsorption strength of the upper plate to that of the lower

plate was 1.00.

<Examples 2 to 7 and Comparative Examples 2 to 3>
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pl ate together with the processing carrier as shown in
FIG 2. The ratio of the adsorption strength of the
upper plate to that of the | ower plate was 0. 85.
<Conparative Exanple 1> As a conparison to Exanple 1,
the ratio of the contact area of the upper plate with
the workpieces to that of the Ilower plate with the
wor kpi eces was set at 1.00 by providing grooves of a
width of 3 mmand a depth of 2 mmat a pitch of 40 mm
for OthQ .the_u | ate Bot h surfaces

nd |
of the %ot ?%%%spagreBESFﬁgﬁgré Eﬁet h&CBafeafgnddr 4a&m
Af t th | h h pl at
o B S R I e

rarse 6 °sée wh

us%gcgugg g @%Cr 523? It was found that six

ces of 5% he upper pl ate as shown

lﬂe%?per? aﬁlﬁé‘éﬁ%ﬁﬁfen%i‘eehégsge&? BrBee adec: Baisner

el e%ig%?rz&%”%&%% L% ls%»ieﬁ ﬁﬁaﬁsséa%gdipmsmng
bl B HBRLERICB RS RERLIety s testo vt

8 B ot BB S BB B
coBPELINERY 8298 ¥Y' EnIPUHRE A A BT Bl WY area o
the upper plate to that of the lower plate. After the upper
and lower polishing pads were mounted, the workpieces were
set together with a processing carrier on the lower plate of
the double side polisher. The workpieces were polished for
10 minutes while adding an abrasive liquid (10% colloidal
silica dispersion, made by Fujimi Incorporated).

Subsequently, the upper plate was raised to see whether or

not the workpieces had stuck to the upper plate.

<Examples 8 to 13, Comparative Examples 4 to 5>
One inch Si-substrates were used as workpieces and

tested in the same manner as in Examples 2 to 7.

<Examples 14 to 16, Comparative Examples 6 to 8>
As workpieces, 40 pieces of 50 mm square glass (0.5 mm
thick) substrates were prepared. Non-woven, polyurethane or

suede-based polishing pads were mounted on the upper and
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The polishing pads were provided wth various grooves
to control the ratio of the adsorption strength per
unit area of the upper plate to that of the |ower
plate. After the upper and |ower polishing pads were
nmount ed, the workpieces were set together with a
processing carrier on the lower plate of the double
side polisher. The workpi eces were polished for 10

m nutes whil e adding an abrasive liquid (10% col | oi dal

il i Spersiqn, .na by Fujim. I ncorporated).
1o8s S Y RO o i il Vo (Pt P Gele workpieces.
wh er_qor _ not. the rkpi eces had, stuck to the upper
o G 8 Eoaites s T ST o T B 41 o Bese of

i_nc i -substrates were used as workpi eces and
Ex%%%%&% ?néphz'sane manner as in Exanples 2 to 7.
<Exanpl es 14 to 16, Conparative Exanples 6 to 8> As
wor kpi eces, 40 pieces of 50 nmsquare glass (0.5 nmm

o R
roust .90 RS UAREL B0 1L O LRSS SO,
LG oS, Bt e 0L L SILR0 T & care 25, L1gSe O | 1 acac
orES G0 (DL 2 AL U SO, TR e e
wi%hr%%EéEi%&S%%gag%géyég(if%éfaﬂoppq%aESCQE C%% spring
balance 4 which has been connected with the SUS plate at a

connection 3 is pulled at the same speed as the 1ift speed of

the polishing pad or surface plate 1.

According to the above described measuring method, the
highest value of the adsorption strength per unit area is
measured. The values of the adsorption strengths of the
upper and lower plates are evaluated as the ratio of
adsorption strengths.

For example, when the adsorption strength of the lower
plate is 20 g/cm® and the adsorption strength of the upper
plate is 18 g/cm?, the ratio of the adsorption strengths is:

18 g/cm®+20 g/cm?=0.90.

The results are shown in Tables 1 and 2.
It was found that workpieces mostly remained on the

lower plate at the ratio of adsorption strengths of 0.95 or
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on a polishing pad or surface plate 1 which has been
wetted wth water or an abrasive liquid. A |load cel
or spring balance 4 which has been connected with the
SUS plate at a connection 3 is pulled at the sane
speed as the |ift speed of the polishing pad or
surface plate 1. According to the above descri bed
nmeasuri ng met hod, the highest value of the adsorption
strength per unit area is neasured. The values of the
sor tr ths.-o h er._and | ower pl at
reSteehar ey’ 0% héfré%l%ovevgﬁ%gsﬁpfeml St fihe Lower
angpl.e, n sQr.pti on st f the | ower
pc&at g%l ?B Orgwg?r)Q Oﬁg) taa(h%e%algsloersp io r’eﬁ%‘[ KasF Rageible to

t 1 t t f th d t
e e g N s koAt o0 the oLt T are
co%til‘%wri lll gT%}%l € aju%n%fz dso S fou grtetr{h % acegpélggeupoer

mai ned on the

an@dﬁgmg gﬁa%tere%@ %1901 mﬁ%ea 12 less. Further,

100% o he wor kpi eces re on the | over pl at e at

TL‘ZE?‘FEQIH 25"&8%%?581 SR EE Touar e ol Lshed
St e Se O
combination of polishing pads used for the upper and lower
plates. Thus, according to the present invention, the

polished objects can be efficiently taken off without being

damaged.



Furthernore, it was al so possible to | eave the

pol i shed workpieces on the | ower
an appropriate

t he upper and
present invent

1 polishing polish pad ratio of

| ower

pl at es.

Thus,

ion, the polished objects can be
efficiently taken off w thout being damaged. 13 Table

where the apparatus contact adsorption strength
pol i shed wor kpi eces renmai n
surfaces | ower upper

remai ni ng

3 ¢

pl ate by sel ecting
conbi nati on of polishing pads used for

according to the
ratio of the position

ce area of contact
f upper to of upper

In{-r\n

to plafg iRhiai[e on TO

rratld'olfowe' |a lU | ovet—

] th sition where the
(pi eceb % ghgc%%Thﬁﬁbteg%Q Ex ES
t
0 95 0 % oo 100 do m cealg_‘a)IS i crg ?ﬁg (%J'lshﬂq workpyjigces remain
54 6 8b Con”p. Ex 2 UF %al, f Ba ag:estaéqger 1. epBer |[remaining
L. 09 8p 1)4 43 Conp | | p"z;?cl | SHIRT Sfledq- Bt 1200/ on lover
561559593 Fxang aeh P shilphg" 8|#kese. 1Axieads)() (md@es) | plate (%)
mg@‘l Barginge]  meeenpl le 30801 i dhi ng Seede- bcsedoo 95 o 100
Can&&. 1199ap3ina-co WW' € 40@0| I shi ng ege- zg 990 80
CU- 75 2 G G 1CG D(a” I e 5 pC! Hs ehl nﬁ ‘suede- has ) 806
Smé%lzdﬁ“d“T{G“”E?ﬁﬁ{le Bobolishlng1QMede hased 0. 74 43
c&:.ﬁ&.a&;@n%.ﬂé%wﬂa’%@@' e ool Ifshing, gpede- S@E - Oy} 5
n GJHP- Ex 4 p(| 1 ehl hﬁ QIIQdF h pi 1 q-)l; 3
E)iamhlﬁ Zﬂm&ilbng Suede—based 0.99 0. 95 195 5 98
Example 3 | polishing| suede-based 0.95 0.85 199 1 100
Example 4 | polishing| suede-based 0.90 0.75 200 0 100
Example 5 | polishing| suede-based 0.80 0.51 200 0 100
Example 6 | polishing| suede-based 0.70 0.28 200 0 100
Example 7 | polishing| suede-based 0.60 0.05 200 0 100
Comp. Ex. 4 | polishing| suede-based 1.05 1.09 90 110 45
Comp.Ex. 5 | polishing| suede-based 1.00 1.00 115 85 58
Example 8 | polishing| suede-based 0.99 0.95 198 2 99
Example 9 | polishing| suede-based 0.95 0.85 199 1 100
Examole 10} polishing| suede-based 0.90 0.75 200 0 100
Example 11 | polishing| suede~based 0.80 0. 51 200 0 100
Example 12 | polishing| suede-based 0.70 0.28 200 0 100
Example 13 { polishing | suede~based 0.60 0.05 200 0 100

*1 “lapping” means a lapping machine and-“polishing” means a pol ishing machine.

14




Conp. Ex. 5 polishing suede-based 1.00 1.00 115 85 58

Exanpl e

Exanpl e

Exanol e 10 poli shing
Exanpl e 11 poli shing
Exanpl e 12 polishing
Exanpl e 13 pol i shing
*1

8 polishing suede-based 0.99 0.95 198 2 99
9 polishing suede-based 0.95 0.85 199 1 100

suede- based 0.90 0.75 200 0 100
suede- based 0.80 0.51 200 0 100
suede- based 0.70 0.28 200 0 100
suede- based 0.60 0.05 200 0 100

Yoo k2

abl e 2 polishing
on where the

"l appi ng" neans a | appi ng machi ne and "poli shing"
means a polishing machi ne.
pol i shi ng pad rati o of the p03|t

15

e LS U T BUEIL Tt hers the
58p;? agpaV\Qus I‘fowe ]gFéte gp%"r %)'Iate Zdtso;ptl fn itrilgtg ,pgﬁg;:hfed wor :Eleces remain
| ower |[pl at es (pleces) (pleces ?% QKE% ExafPie| 14 pt mmﬂm"g
pol i sti ng sugde-based pol yur e} harfé" 09'50 piate | on fower
Fxanplle 18 pqlishing isuede- ha:pd'WP{nmxﬂH\?Pn (pisges) miqges) | plate (%)
Exkiile 14{@brisrdngpsasapbaed]bolyur@dineshi Nng mzn- woven 40 0 100
pof yurfet hane [0. 80 40 [0, J0FvenT BOTTT COMp. EXY. 6
Exoupl ¢ éf’riDanMMSWGVWGdsuegaiﬁlgased 2.00502 38 % 4oabfico 100
Comp—Ex—7 UL(Jin-DWIOI\j!elnI po—T+—yurethan—nor—woyer—2—96—>5
Exafn |4 36 pbEiktihe i polyurethane 0.80 40 0 100
fabric
Comp. Ex. 6 | polishing non—woyen suede-based 2.00 2 38 5
fabric
Comp. Ex. 7 | polishing [polyurethane] non—woyen 2.00 5 35 13
fabric
Comp. Ex. 8 | polishing |polyurethane| suede-based 4.00 1 39 3
*1 “lapping” means a lapping machine and “polishing” means a polishing machine.




Conp. Ex. 8 pol i shing pol yuret han suede-based 4.00 1 39
3 *1 ""lapping" neans a | appi ng machi ne and LLOYD WISE
""polishing" means a polishing nmachine. 15 LLOYD W SE
CLAIM5 1. A doubl e side polishing nethod conprising
steps of: inserting an object between a pair of upper
and | ower polishing nmechani sns and polishing the
object by rotating or sliding the object
t her ebet ween, wherein an adsorption strength of a
contact surface of the wupper polishing nmechani smonto
CLﬁﬂﬁ object is weaker than an adsorption strength of a
——ﬁﬁﬁ%act surface of the | ower polishing mechani smonto
the object, and wherein the contact surface of the
upper polishing nechani smconprises a groove. 2. The

doubl [ [ i ' ' ' .
wobro SRS I TELER, RO N (A4S, dreos o
con . rfac i i shj i

ooPhEEL i LACBo DL LE HBBRT POt ENbEIBBE AR ML ower

pogﬁ%%l§%f§géﬁgﬁf?ﬂ%sé jd |ower polishing nmechani sm

obj ec .95 or less. 3. The doubl e side

O St d accard > : |
Pg%#%b%ﬁgggfgﬂg 09?895 bp9rbeathahml, s1WAgHEl Rh@ object

adsorption strength”of the contact

nSHLface gglsa!d upper polishing mechani smonto said
¢ %%Jé%? £0 ' said adsorption strength of the contact

whéyéiﬁcgno£d§§£gt£8wegtrength of a contact surface of the

upper polishing mechanism onto the object is weaker than an
adsorption strength of a contact surface of the lower

polishing mechanism onto the object, and wherein the contact
surface of the upper polishing mechanism comprises a groove.

2. The double side polishing method according to claim 1,
wherein a ratio of said adsorption strength of the contact
surface of said upper polishing mechanism onto said object to
said adsorption strength of the contact surface of said lower
polishing mechanism onto said object is 0.95 or less.

3. The double side polishing method according to claim 1,
wherein a ratio of said adsorption strength of the contact
surface of said upper polishing mechanism onto said object to
said adsorption strength of the contact surface of said lower
polishing mechanism onto said object is from 0.1 to 0.85.

4. The double side polishing method according to any one
of claims 1 to 3, wherein a contact surface area of said

upper polishing mechanism with said object is smaller than a

16



pol i shing mechani smonto said object is fromO0.1 to
0.85. 4. The doubl e side polishing nethod according to
any one of clains 1 to 3, wherein a contact surface LLOYD WiSE
area of said upper polishing nmechanismwth said
object is smaller than a 16 LLOYD WSE contact
surface area of said |lower polishing nmechanismwth
said object. 5. The doubl e side polishing nmethod
according to any one of clains 1 to 4, wherein a
ratio of the contact surface area of said upper
ol i shing.nmechanismwth. sajd | .10.1he :
ol TS Er AR o e B BUET SO T Er e PELp AT S e FR wich
ggiq%ob'ect is 0.99 or less. 6. The doubl e side
SayBIP_¥HT Ny met hod according to any one of claims 1 to

‘o R ARl R AL R e gy one
or COPPEL ULLRF2 TR0 00 b FI5F B S 0CEoSARED oree
of said upper polishing mechanism with said object to the
contact surface area of said lower polishing mechanism with
said object is 0.99 or less.

6. The double side polishing method according to any one
of claims 1 to 4, wherein a ratio of the contact surface area
of said upper polishing mechanism with said object to the

contact surface area of said lower polishing mechanism with

said object is from 0.3 to 0.95.
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