*159159* TITLE OF THE | NVENTI ON PCLI SHI NG METHOD ~
*@00002* BACKGROUND OF THE INVENTION 1. Field of the
I nvention The present invention relates to t
of a polishing apparatus and a poli shing neﬂ
nore particularly to a polishing nmethod capabl
automating recovery of a polished object (herelna ter
also referred to as a "workpiece"). 2. Description of
the Related Art A doubl e side polishing apparatus has
been wi dely used as a polishing apparatus for har d
T I TdiEs IOF ik d]I\BEEN’ISIlﬂNstrat es for use in the
crystal display since it can polish both s
SHELISHENG MiH@se Patent Application Unexam.pgg
Publ i cati on No. 5-169365/1993). However, doubl e S|de
pol i shing has had its inherent problen1that a
wor kpi ece tends to stick to the upper plate of the
BAGKERGING oW ettE tINVENTEMbved after poli shing.
Consequently, conplicated renoval of the workpiece is
1. rEqlid exf arie daesgettan t he wor kpi ece due to the
falling thereof is caused, |leading to reduction of
yi @he. pIdeEARY 10F <THE onNVENETES to the field of a

polishing apparatus and a polishing method, and more
particularly to a polishing method capable of automating
recovery of a polished object (hereinafter also referred to
as a "workpiece™). |
2. Description of the Related Art

A double side polishing apparatus has been widely used
as a polishinglapparatus 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 poclisher 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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The present invention intends to solve the above- 1
descri bed probl em associated with prior art by
preventing a polished object fromsticking to the
upper polishing nechanismso as to increase the yield
and i nprove the renoval of the polished object. The
present invention provides an apparatus for polishing
an object such as a substrate, wherein the upper and
| ower polishing nechani snms are designed such that the
adsorption strength of a contact surface of the upper
desteciieat gmainten tams objatoed (ot prioe) dst ienkerevémining a
that of the | ower nechanism As a result, when the
poluipgiesd mexjesti sfron ss inbwviethqipwarthe i swppet aacslebl‘;hhrﬁg er
pol i shing, the polished workpiece does not stick to
meahHenippeso e Hamiismredse e kpiebd {obj bwprevehtlag removal
substrate) is not damaged; and the polished workpiece
of ddre e keiffliaxd eftigcttecovered. Specifically, the
present invention provides a double side polishing
meThed peesenits iimy esttdpn ¢fro vl tam@rparadbecior
. between a pair of upper and | ower polishing nechani sns
roldrehipyd izhioly edie sbflecas by swestiaie orwkerelngtheeupper
obj ect -therebetween, wherein an adsorption strength
andflewenmakishing frechaiishe appeiepbinehi sgchethahi she
onto the object is weaker than an adsorption strength
adsfret cont sictendit age afconpret ovier Lot i ¢hi blge neehani sm
onto the object. The present invention also provides
mechajoidin ot @etpw| oI ely (wehkpiiece) is weaker than that of

the lower mechanism. As a result, when the upper mechanism
is moved upward (is released) 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 stépé 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. 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
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conprising steps of: inserting an object between a
pair of upper and | ower polishing nmechanisns and
polishing the object 2 by rotating or sliding the
obj ect therebetween, wherein a ratio of said
adsorption strength of said upper polishing nmechanism
onto said object to said adsorption strength of said
| ower polishing nmechani smonto said object is 0.95 or
| ess. According to the present invention, when a
doubl e side polisher is used, the polished workpiece
by doeisahixig sé  ckl i ding heheppledepbl tsérage heebani sheaain a
remai ns entirely on the |ower polishing mechani smso
rathatof $eidbidésdrsucdn asttéegtsubst satié uspérepolishing
damage and the polished object can be taken off. It
meshawi sin ben hot eaid helbjebe twordaldpatisshptiont herength of
speci fication and cl aims should be taken in the broad
sab@énseweofpdheshng meachanisg bapo sabd abjadé asd0.95 or
chafe. BRI EF DESCRI PTION OF THE DRAWNGS FI G 1 shows
legstret hod for neasuring the adsorption strength. FIG
2 shows the result of Exanple 1. FIG 3 shows the
redatdomdirGonpartie ver dx@anpl ndeniDEad LEDDESCRVET1 ONside
OF THE PREFERRED EMBODI MENT The wor kpi ece to be
pobnsheheﬂsnnyepretheapbylsbaﬁrwsekpgbassdoas Gobr s8iick to
or a netal or an alloy of two or nore
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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netals selected fromthe group consisting of Fe, Cr,

Ni, Cu, 3 Co, Al, Sn, Mb, W Ta, Ti and Nb. The

wor kpi ece may be the one coated with any of these

materials. It may be preferable that the workpiece

has flat surfaces and is a plate such as a circular,

square or rectangular plate. Specifically, it may

include a glass substrate for liquid crystal display,

a hard disk substrate and a sem conductor wafer. The

pol i shing apparatus used in the present invention has
CoMmes amd Mewew, poaj shi ngnaexbani &s wagahlecdfmay be the

polishing the surfaces of a workpiece fromthe upper
on@ncbdov@rwstilesny dJhetkésdingtoriadsat i nean Ppolpsdferable

away defects and irregularities on the surfaces of
thidhethworkprestecdhrasppat agdrfaves antli $bi Agplate such as a

nmechani sms may, for exanple, have vertically noving
cisbalis, toghere obat edcbynguldri peatet orspecificcdike, it may

The rotati on nechani snms may be preferably
insyuddr onyzedls apdboptaveakby baveia orgbsalsdispapabl @ hard

of changing torque or of reverse rotation. The upper
diswndsthioyerat@chndi anBembyohautyprcakEyrrotated in the

opposite directions to each other. The upper and

| ovitie pd 1 isdhingy reesders sus wsyd piefetabbye sewtpinsention

rotating plates (sliding plates) and rotating shafts,
haandppeti andl Lywpel pshi saipgdeechhrismrehanpsbiehafepalishing

construction in which a processing carrier with a
thawskptaeces arfrangedkphecei irom phacaedpbet andnlblvesesides.

upper and | ower
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 é
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 polishing 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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pol i shing nmechanisns and is fitted with gears at inner
and outer peripheries. The object may be polished
wi t hout being 4 fixed to the carrier, nanmely with
floating, while the processing carrier is rotated on
its own axis and revolved. The processing carrier may
have a nechanismthat an object is polished, while
hol ding the object and transmtting the rotation or
revolution force of abrasives to the object. The
processing carrier may have any shape w t hout
fidpal tic ey cdimidmt irmely hvaitiast 1dattimg pewii I én the
surface polishing. The carrier nmay preferably be a
prdedsi pwdangy et it oughtdiod®. o hiet s objecixls amdntedolned.
t he through7hol e for polishing the both surfaces of
t h@hebjpeeiceprsdinec et rfirsomniadie Haveougmaudlani dorthat an
exanpl e, when the object has a cylindrical form the
obiHaelerpo D sde, tvwhDLghdld End stihadsbi @cgesind hanahfeitting
di ameter of the object. The processing carrier may
theprefteraidy @onmpEveruitien oford eo fredlera@d sesetectrd object.
fromthe group consisting of brass, stainless stee

Thed $I9)ce Spxy -damr egnaied lessany r sihapeoppehout particular
al um num ni ckel and carbon. The carrier may be coated
limittdti@nyaoffdhese hatein ghsrfGoehsar fote spobhishehdod The
can be applicable for a lapping mnachine to adjust the
catdieknesy mfeferatvkpileeea pbitshhagingra throogh-hole. The
finishing of a workpiece and the |ike. The upper and
ob]eameripahdwhtied) imchizai shsohghehokansot opopbshshgathe both
wor kpi ece at the upper and | ower sides.
surfaces of the object 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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A | appi ng machine or the |ike can have the upper and
| ower polishing nechani sns which can polish a
wor kpi ece, using polishing plates of material such as
SUS 410 together 5 with an abrasive liquid. A
pol i shing machi ne can have the upper and | ower
pol i shi ng nechani sns wherei n polishing pads are
nounted on the rotating (or evolving) or sliding
pl ates of the nmechanisns. The polishing pads used in
the polishing machine may be nade of non-woven
withdi CGapPod e et £3 0r suede-based material. A
wor kpi ece may be hel d between the upper and | ower
POln PHINGHIBE M HIE d WU dd e g aHe 1aweasi ve
liquid may be introduced through a passage and then
poii%i&pc]paﬁe@mhim@rwméﬁhi PEL DEEhRG | 548 a8 €e opetirt €6 on
for polishing. The abrasive liquid may preferably
thd NEd el obF astyBvihdqube DA aNGI PlaBds | HET €laai C
abrasi ve such as dianond, silicon carbide, colloida

me@hdn Loms Cerihd pd 1UHiag ZddePRised On tﬂHeagddlmSl?(iirdﬁ-machine
According to the present invention, the adsorption

mapBENGhdle (6t | £doh-AGo v PG R) c Pfpal peRs BiEAn S Us  ag@e@E-based
the upper polishing nmechanismonto a workpiece is

mat@ees weaker than the adsorption strength of a contact
surface of the | ower polishing nechanismonto the

WO IZK B 06 1 LN SO aiy 1He1d thervwsdn stiesl Wil 808 1Swer
prevented fromsticking to the
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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upper polishing nechanism The adsorption strengths of
contact surfaces of the upper and | ower polishing
nmechani sms can be controlled by setting the ratio of
the sticking strength (adsorption 6 strength) of the
contact surface of the upper polishing mnechanism
(plate) to that of the |ower polishing nmechani sm
(plate) preferably at 0.95 or less, nore preferably in
the range of 0.1 to 0.85. Wen the ratio is |arger
than 0.95, the polished object may stick to the upper
strampriowerf e it ey threotrafife cersg £ prlesy arpb ey ot belping
recovery of the polished objects. The method for
me ahetraram nimigg tehe Taattitmtofof tthee adseeptpohl shirngrécharism
descri bed in Exanpl es bel ow. The adsorption strengths
(plafte)hepmoferedil st dbe¥d ofr thess uppere apcefenerly in the
pol i shi ng mechani sns can be controlled preferably by
rangs mf dl £¥ ererl. St effhalns the poltiichilsy lpader Witiagh Grdd,
parts of the upper and | ower polishing nmechani sms.
theAlnelisitad yobidrt ausorptichn e remytirpeanpd lower
controlled preferably by controlling the contact
polsigtfigee redsn igfng heor gogn sihng pueehanl snsecpveryhef the
wor kpi ece. When the adsorption strengths of the
poldghedtokigdtes The meidaghger gatqavigvinlthshirafio of
nmechani snms are controlled by the difference of the
thealdstipiyl pads teerg il sisndescaieepain SExampiee bppev.
and | ower polishing nmechani snms, the polishing pads
mayLhise astsefrtalsry ssalenatds farfoirreamhagt fabrfaces 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

7



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

exanpl e, at a stage of final polish of sem conductor

waf ers, suede is used for the | ower nechanism while

non- woven fabric or polyurethane is used for the

upper nmechanism Consequently, the polished workpiece

remai ns on the | ower 7 mechani sm when the upper

mechanismis lifted. Wien the adsorption strengths of

the contact surfaces of the upper and | ower polishing

mechani snms are controlled by controlling the contact
mechHf poe wteastiod dphree pahe shdampsm nes haihf sed. ont o t he

wor kpi ece, for exanple, the contact surface area of

t hévhepp erheplaatse rpteicihard tsrgngtins bef dds grettaciingurfaces of

than that of the |ower plate (nmechanisnm by providing
thenepper namé Lwwaw gso bi shih@sméchahesuppare ptonerasled by

polishing cloth is used. -If one or nore grooves or
cofotebl fnge Phesemtach shefioeearpiatef the pohiaking

surface area of the upper plate can be controlled by
medhan esss nontbethenberkpiesé zefof ewampbe, nbhe gpobaes

or holes in the upper plate. The polishing nmenber of
sut heceesheai sfisthayuppet udbatie atmadhanasmiri nay bet dasiigned

oxi de and silicon carbide. The material for the
smpbléshthgnctoah ofythacloderspédee mmﬁcn@neﬁmfabV|§r0Vldlng

and pol yuret hane as descri bed above. Especially,
ongropvesrgughoagesadrahogesoyrsthepilpper pitabeesds polishing

grooves consisting of nmultiple chords parallel to the
cldthnkseunsetlat t1 T eong cowasoreli gpdeves covdoles are|peesent

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
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grooves may be preferably fornmed in the contact

surfaces of the plates (nmechanisns) which are in

contact with the object. The ratio of the contact

area of the upper plate to that of the |ower plate

may be preferably 0.99 or less, nore preferably in

the range of 0.3 to 0.95. According to the present

i nvention, the adsorption 8 strength of the upper and

| ower polishing nechanisns is controlled. For

exanpl e, the contact areas of the polishing
st FERGRAN IR hY Q1K r01d ebweo nsadusmitl gy mddteanippes is

poli shing nechanismis prevented fromsticking to the
coriAdle 50 Fhat exaampli, c@hed coaraval awfkashe fpdhiesiped 1shing

object and the yield are inproved. Thus, the
me PRI ISMNG Y aeasSCdrede avheretie t 136 cdahdi mpper od 1shing

present invention. The present invention will be
meddstirdmeids g Hasitsedf fraxanp dsindioveviere ok etousal that

not be construed that the present inventionis
congNidaehbd ordriteveX anpl e pdkbsipd@ dbj dst vamdpileeegieBd are

pi eces of 2.5 inch glass (0.6 mm thick) substrates
imp¥eseedr ovirded, Aneapbapphiggnecbicess aa®Bbeype tooattiest

side polisher (9 inches in carrier size) was used.
acddweiippeto ptisd epf emedianisvgnibsnl atticed with the

grooves having a width of 3 nmand a depth of 2 nm at

a pitch of 30 mMmm while the | ower plate (nmechanism

was latticed with the grooves having a

The present invention will be described 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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width of 3 mmand a depth of 2 nmat a pitch of 40 mMm
Accordingly, the ratio of the contact area of the
upper plate wth the workpieces to that of the | ower
plate with the workpieces was set at 0.95. The
pol i shing plates were made of iron. Both surfaces of
t he workpi eces were | apped using a 10% 9 slurry
(di spersed in water) of F04240 (silicon carbide nmade
by Fujim Incorporated) as abrasives. As a result, the
wor kpi eces were polished to the target thickness of
s1ukby i Afdesed him patahi gt To24ppésiblade emsbide made
rai sed to see whether or not the workpi eces had stuck
by tFRufiel uppesrpdsdteed) lds valsrdoimels t hats & [regfulithe the
wor kpi eces remai ned on the lower plate together wth
wot il gf e esst a\gpchi shed s shownarge®l GiiCkneFheofabi b mm.
of the adsorption strength of the upper plate to that
of Afted mkey gollatshiwrs GIB5.uptamalate wea Exeanjded 1bo see
As a conparison to Exanple 1, the ratio of the contact
whetfiesr ofr tiet upiperwot apteoes hhadlestockpteceket upphat poéate.
the lower plate with the workpi eces was set at 1.00
It byarHvingd nghagr @bV est ofha whdkpiefes nemahded depthe lower
of 2 Mmat a pitch of 40 mmfor both of the upper and
plaoaetopeches. wBoh htserpacesss bhgt hermbekpaecesower én FIG. 2.
polished in the sane manner as in Exanple 1. After
Thé heapbd i shi tlge asdisomppeonpshrengbl ofi §bd uppeseplate to
whet her or not the workpi eces had stuck to the upper
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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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. <Exanples 2 to 7 and
Conparative Exanples 2 to 3> 10 As wor kpi eces, 200
‘pi eces of one inch glass (0.4 mm thick) substrates
were provided. The tests were performed wusing mrror
fini shed workpi eces. As a polishing machine, a 9B type
doubl e side polisher (9 inches in carrier size) was
uséd. wSudad-drmsnd 20 irsiidaes qadnensmenoistssd dh 4 hen
upper and | ower plates. The polishing pads were
thighvisldes Watey awévaispyrobdes. t Thecdastsl wane et fpnyfed
the adsorption strength per unit area of the upper
usjpiaiteitxor heinbshedewdokpieptate. After the upper and
| ower polishing pads were nounted, the workpieces were
setAs egadidrshiinch reqivicees s MP davpe alownl & eldowmlisher
plate of the double side polisher. The workpi eces
(9 weneheol ishearfber d0zel nueesuskd | e Amdardasedmcsisking
liquid (10% col |l oidal silica dispersion, nade by
pad®j were | neorpod avedihe Spbeequedt lgwer helapper plate
was raised to see whether or not the workpieces had
st Udle trp timhvpparads atexe {BQipled Wil viegious grooves to
Conparative Exanples 4 to 5> One inch Si-substrates
comkerel utkd natiwrkpi shesadndrrtésnedtrenghle Beneunbhnerea of

as in Exanples 2 to 7. )
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

11



<Exanples 14 to 16, Conparative Exanples 6 to 8> As
wor kpi eces, 40 pieces of 50 mm square glass (0.5 mm
t hi ck) substrates were prepared. Non-woven,
pol yur et hane or suede-based polishing pads were
nmount ed on the upper and 11 |ower plates and tested
for the sticking onto the workpi eces. The other
conditions for the polishing were sane as those of
Exanples 2 to 7. <Method for determning the ratio of
adsorption strengths> A nethod for neasuring the
lovets arlpttieom asta eregtted sfashovie | it FIGng. omto the workpieces.
mrror-finished SUS plate 2 (~ 40 mm) is placed on a
Thepal hshi mprpdidt ions ufdaceh ol pe bl gdhiwmg che hassbeenasethede of
with water or an abrasive liquid. A load cell or
Exaywliew 2 bad ahce 4 whi ch 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
<Metdaxlirfon detdoninime tid ghesio vaf uadebrphecadsbrengbhs>
strength per unit area is neasured. The val ues of the
adfomsttihed siarempasiming Hee gshorrdiicdn ovrerpdth ebs shown
are evaluated as the ratio of adsorption strengths.
in ABEG exlanp e miwhrerr tfhe iadswt @USDplsttree iyt (§ of0 e |imvarlaced
plate is 20 g/cm 2 and the adsorption strength of the
onupeelishing pad 18r gpenfacehelabei b whichehagsbepni satted
strengths is: 18 g/cn2=20 g/ cn2=0. 90.
with water or an abrasive liquid. A load cell or spring

balance 4 which has been connected with the SUS platelat a
connection 3 is pulled at the same speed as the 1lift 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 thé 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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The results are shown in Tables 1 and 2. It was found
t hat wor kpi eces nostly remained on the |ower plate at
the ratio of adsorption strengths of 0.95 or 12 |ess.
Further, 100% of the workpieces remai ned on the | ower
plate at the ratio of 0.85 or less. Thus, it was
possible to |eave the polished workpi eces on the
| oner plate by controlling the ratio of adsorption
strengths of the upper and |ower plates or polishing
pads. Furthernore, it was al so possible to | eave the
lepdl | Fedhagor K Geest dhea Heottlaverces atendined|erting lower
an appropriate conbination of polishing pads used for
Plahe appeheahgtiowef OpBates. lgnss, BTrwwor dihgias peesible to
present invention, the polished objects can be
leayvei Ehenpeiishrénworkripeasuenbehaglodaragédte1ByTabl e
1 polishing polish padratio of ratio of the position
coppeebling Bpparatiiccoft adsatpbiphi 8hrsngthgt Afokhshegper

wor kpl aces remain surface area of contact surfaces
angoheyWer plates or polishing pads.

Furthermore, it was also possible to leave the polished
workpieces on the lower plate by selecting an appropriate
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.
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upper

on | ower

| ower

pl at es(pi eces) (pi eces) pl ate(% Exanple
11 appi ngnone0. 950. 85300100

Conp. Ex. 1l appi ngnonel. 001. 0024680 Conp. Ex. 2po | i
I ngsuede-basedl. 051. 098611443 Conp.

Ex.

3pol i shi ngsuede- basedl. 001. 001059553 Exanpl e
2pol i shi ngsuede- based0. 990. 95195598 Exanpl e

3pol i shi ngsuede- based0. 950. 851991100 Exanpl e
4poI|sh|ngsuede based0. 900. ¥@&2800100 Exanpl e

remai ni ng *1lof upper to of upper to plate plate
pl at esl ower

sh

6pol i SIFP Hag d)GI'IEIﬁﬁeﬁC oraj:m)ofzg ;0001@@ ‘Exanp eth.e position .where the'
7pol i sjfPRERtigde- based0. BUBCOS PYOVAD Coampth| Px!.ished workpleces remain
4pol i shi ngsudde- based$urfmEe a9 Daf 1cb04&: surfaces| lower | upper [remaining
Conp. Bx. 5pol i|shi ngsugdé-ubmséull. 001 uderlib85p | Exajnplate | on lower
8pol i shi Misudde- based0werd0285 1 98 RB& Hxtasnp| Elpieces) | (pieces) | plate (%)
Eﬁamﬂlaﬂihlldbll&klfde'nmsedo W 8519911Q0gsExamD| e 4 0 100
0||51|n gede-basgd0—900— 752606106+ <anpte
E ﬁpwg &yed®Masedo '8, 512000108 Exanpl e 6 80
canapmlzl $hl|ﬂgﬁgt eger-hasagd0. i7650. 2820004043 86 114 43
Comp. Ex. 3 { polishing| suede-based 1.00 1.00 105 95 53
Example 2 | polishing| suede-based 0.99 0.95 195 5 98
Example 3 | polishing]| suede-based 0.95 0.85 199 1 100
Exampie 4 | polishing| suede-based 0.90 0.75 200 0 100
Example 5 | po!ishing| 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 polishing machine.
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Exanpl e 13pol i shi ngsuede-based0. 600. 052000100 *1
means a | appi ng machi ne and "poli shi ng"
14 Table 2

"l appi
nmeans a pol i shing machi ne.

ng"

pol i shi ngpol i shing padrati o ofthe position where the

appar at usl ower

pl at e

upper

pl at eadsor ption

strengt hpol i shed wor kpi eces remai n of contact
sur f acesl ower upperremai ni ng of upper topl atepl at eon

r plates(pieces)(pieces)plate(% Exanple
14pol i shi ngsuede- basedpol yur et hane0. 25400100 Exanpl e

| ower

15pol i shi ngsuede- basednon- wabéer@. 50400100 fabric

*11 owe

F)(arrp e 1Gpn Lshi nanon-wovenpaol yuret haneQ. 80400100
f abri graCishine | Ex, PO ITshing pad ratio of the position where the
6pol i $krparghve nlovas\rdats J@d@-ﬂjalsed@p@@imsmﬁgaﬂr pad ished workpieces remain
Conp. Ex. 7pol { shi ngpo| yur et harjehomtasbserie003@8rL3 upper |remaining
fabri ¢ of upper to plate | plate | on lower
Conp. Ex. Bpol | shi ngpo| yur et hajsugeer baged4. |A92a93 (Fidces) | plate (%)
I ap. ng. FTEB_"] a.13ap N ¢ni ne "pOIIS ng"
Exgmg f}nﬂs o Ish "ig~‘q”?dr‘?é%a'°§~p§ S RN /291 A dn?l 1d si%el 190
Exiplel SNhd1BnEY Lok-aQaPprPEINe st eps @iy 1 nsler yp nd amy 100
obj ect betweén a pajir debridper and | ower Jpoli sHing
Ex%Fehi%“pcﬁ p;%in?]mopa_;oiv:n polyurethane 0.80 40 0 100
Comp. Ex. 6 | polishing non—wo-v en suede-based 2.00 2 33 5
fabric
Comp. Ex. 7 | polishing |polyurethane non—wo.ven 2.00 5 35 13
fabric
Comp. Ex.8 | polishing p_olyurethanei suede-based 4.00 1 39 3

*1 “|apping” means a lapping machine and “polishing” means a polishing machine.
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pol i shing the object by rotating or sliding the object
t her ebet ween, wherein an adsorption strength of a
contact surface of the wupper polishing nechani smonto
the object is weaker than an adsorption strength of a
contact surface of the | ower polishing nechani smonto
the object. 2. The double side polishing nethod
according to claim1, wherein a ratio of said
adsorption strength of the contact surface of said
upper polishing nechanismonto said object to said
CLrE@&Dr ption strength of the contact surface of said
| ower polishing mechanismonto said object is 0.95 or
| ess. 3. The doubl e side polishing nethod according to
claiml1l, wherein a ratio of said adsorption strength
of 1t hé\ cintkaet sisie fradel sifirgainck thpeeregegd i ishiimg steps of:
mechani smonto said object to said adsorption '
stimsgptbing a2heckkhatbchebuedrce piisadfl omer and lower
pol i shing mechani smonto said object is fromO0.1 to
po l0. BEingl m&dteamtiors earsd de pol i shing net hod according to
any one of clains 1 to 3, wherein a contact surface
arreal bsh sag dtheppei epdl bghroga becdaot ssl iMit hgsthd object
object is snmaller than a 16 contact surface area of
theraketvwasnr, pol i shing nmechanismwith said object. 5
The doubl e side polishing nmethod according to any one
whegfe gl ddmeadsexp diomheteémgth cofhtactostadaceunfasaiaf the
upper polishing nmechanismw th said object conprises
upregrewoMeshing mechanism onto the object is weaker than an

adsorption strength of a contact surface of the lower.
polishing mechanism onto the object.

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
sald 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
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6. The doubl e side polishing nethod according to any
one of clains 1 to 5 wherein a ratio of the contact
surface area of said upper polishing nmechanismwith
said object to the contact surface area of said | ower
pol i shing mechanismwth said object is 0.99 or |ess.
7. The doubl e side polishing nethod according to any
one of clainms 1 to 5 wherein a ratio of the contact
surface area of said upper polishing mechanismwth
said object to the contact surface area of said | ower

confalcits isivrd avec lransias ministatid daiwerolpjoddtshig o maplgamsi 4o with
0.95. 17

sald object.

5. The double side polishing method according to any one
of claims 1 to 4, wherein a contact surface of said upper
polishing mechanism with said object comprises a groove.

6. The double side polishing method according to any one
of claims 1 to 5, 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 0.99 or less.

7. The double side polishing method according to any one
of claims 1 to 5, 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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