POLISHING APPARATUS [Detailed Description of the Invention] [Technical
Field] [0001] The present invention relates to a polishing apparatus
polishing the front surface of a wafer. [Background Art] [0002] Thin
plate-shaped materials such as semiconductor wafers and magnetic disks
(hereinafter collectively referred to as wafers) are polished to a
predetermined thickness BOGIsHAY@r ARARY P¥Scessing, and are then
mirror-finished by polishing processing. In surface machining to obtain a
surface with a high degree of flatness, the machining in which grinding
p#@@e%%ﬁ?g?“?a@ﬁﬁﬁﬁ&?éﬁhdﬁ%oﬁigﬁinbrﬁr‘?)%éﬁﬁg, and the like, are
perfermed ca Single-side polishing apparatus which presses a wafer against a
lo turn table with a polishing head and performs polishing while supplying
polishing slurry or a double-side polishing apparatus which sandwiches a
disk-shapéd waifersisetiveehispper ahdriowet tgrnttablescand polisttes both

supaees simulaneoushynwhite supplying pelishing:slygrys kised:-[0003]
[Background Art]
[0002]

Thin plate-shaped materials such as semiconductor
wafers and magnetic disks (hereinafter collectively
referred to as wafers) are polished to a predetermined
thickness by grinding or lapping processing, and are
then mirror—-finished by polishing processing.

In surface machining to obtain a surface with a
high degree of flatness, the machining in which grinding
processing, lapping processing, polishing processing,
and the like, are performed, a single-side polishing
apparatus which presses a wafer against a lower turn
table with a polishing head and performs polishing while
supplying polishing slurry or a double-side polishing
apparatus which sandwiches a disk-shaped wafer between
upper and lower turn tables and polishes both surfaces
simultaneously while supplying polishing slurry is used.
[0003]

FIG. 4 depicts an outline of the structure of an
example of a conventional double-side polishing
apparatus. A double-side polishing apparatus 81 mainly
includes rotatable disk-shaped lower turn table 82 and
upper turn table 83, between the upper and lower turn
tables 82 and 83, a carrier plate 86 which has a wafer
holding hole 86a holding a wafer W and performs

planetary movement, and a sun gear 84 and an internal



FIG. 4 depicts an outline of the structure of an example of a conventional
double-side polishing apparatus. A double-side polishing apparatus 81 mainly
includes rotatable disk-shaped lower turn table 82 and upper turn table 83,
between the upper and lower turn tables 82 and 83, a carrier plate 86 which
has a wafer holding hole 86a holding a wafer W and performs planetary
nmmemerit, ahd @surrgear84 andrant imtennab gear 8srwhichmmove theoper
cawigr plate. Mareover, an,Uppsscover 91 covering andnperpart ofthe
apparatus is sometimes placed. In a polishing process, the wafer W is held
betiEer tHePuppér-antt loWerduRPtabids 83 ant 83 84ch haging e front” S
shHaee te whichha podishinggradcisattached, and potishingsslgrey isnsualied
ta the, machinino sufases while fotating Ine waier W and fe upper,and Jawer
turn tables 82 nd 83 and apbjlylng pressure ﬁom the'si eo t]he ur?per turn
tailé B3h aheraby thiecfrdrtisurfacelofthe Wafed igrabiedlly Pefoved by the
cembined aetion, of-a chemical actiopand a machanical actiqn o the ne
polishing slurry, and the purpose theregf is to%pr%ggide an object to be
poli&téd WitA a mifror-finisHed 30race and 1B Hlatenit THE Rbove described
lowersteiny table 82, tippestutr talflet88; suprgear84; andanterndlsgear 85 are
driyen QM%“%MG%%‘P}WGQP’&@QQQ 88a. 88b88c.;and,88d and speed

reducers 89a, 89b, 89c, and 89d placed in an apparatus main body box 87.
ATRBEYR thére 5 apPatattiCofthe tfpe Whith hETes therm WithPa sfffe
motak dh secet years adaurwayiype apparatus ins which theyrarediiven by
thelt. respeciiye motgrs has gften beep used. In addition, in he hax 87, a5 a
means of circu?atlng the air inside tYmedbox, an exhaust duct 82,pan outside air
intaké 93, and e fiké rarehsidced [0004] andWiterf a ilicon wafer i1
polished as awafer YV sinee the palishing Lateof the siliconywafer yaries g3,
depending on the pressure which the wafer receives from the upper and
lower t%?rgfabgiés antl thé tnperatufEddrify pdfishing, iidtdeY 1 Mathine it
to asyafer havingra highrdegree of flatnesdh it IS hlecessary 36 keepdheshape
of th, palishing turn dahle and.the, tempetatyre. of the;wafer machining,, ¢
surface constant. Therefore, in'a common double-side polishing apparatus,
tHS tgmparaturast the warer Raehihing Stffaéé dufingpolishingsisot the
majitajnecheenstant /by centealling the amount anddemperatuse of pelishing
sy, supplied. o the wafer polishing surface so,a5.(0,0e constant, and, , .,
additiona y ermal deforMation of the turn table 1S prevente%i by removing
hedt ohpdlishirg genérated by tmachihing B sepplpingrecooting water at a
copstant temperaturedo i coaling jacket 9Q placeddn the turntable, whereby
the pressure which the wafer receives from the upper and lower turn tables is

nﬁﬁﬁ%&ﬂﬁﬂ&ﬁtfﬁﬁbéf”“ an exhaust duct 92, an outside air

intake 93, and the like, are placed.
[0004]

When a silicon wafer is polished as a wafer W,
since the polishing rate of the silicon wafer varies
depending on the pressure which the wafer receives from
the upper and lower turn tables and the temperature
during polishing, in order to machine it to a wafer
having a high degree of flatness, it is necessary to

keep the shape of the polishing turn table and the



In recent years, the required precision of the flatness of the wafer has
become higher. When the required precision of the flatness of the wafer
becomes high as described above, the temperature control by the polishing
slurry and the removal of heat of polishing generated by machining by
supplying cooling water to the cooling jacket are not enough. In particular,
doeng arfewibatchés dfter tlee startrefoimachiming wetradatiometthetflatness

ot the-machined; wafer is paticeablerand the stability thereaf i '§d%ﬁ%&: 2k0008]

Furthermore, since slurry exchange, polishing pad dressing, or ike,
cHASUMBR RIS of% t&ﬁp&%ﬁ%oﬁ%ﬁ%@ﬂﬁi%a&ﬁ?é@éﬁdE}Hﬁd“g
continuousgperation of the pelishing epparatug, a change in the shape of the
machined wafer,is |neV|t ble. 400 % o141 More reover as descnbequn Patent
Document 1, a &omﬁﬁe -side polls% apparatu %lc]ﬁ an auxilia iary heatlng
eldiferttis pracedlén alside ?J‘Paﬁaﬁ?ta?:ﬁe,atﬁe@d@@p[wé}’@f&ﬁﬁle rmaehining

surace thereof, and thedun tabie issaeated in advance beforedhe opegation
of the apparatus and is also heated dur| operatjon, whereb the

tethpEratlfe of the tiF tabid i matain colrl%]?a%ﬁi%a%e@(aeer bfopo%éd.
Howeverisinpceit attempisitognaintain the termperattrexofcthestuemtable

copgiant by heatipg, theflanes; 805@&%@351? water angthe,tabifity,

thereof are not satisfactory. [0008] Patent Document 1] Japanese

UrfeRafindd Patéht M’a.ca%‘aﬁf(%ﬁawwocmtfasevfsfer feceives

from the upper and lower turn tables is made constant.
[0005]

In recent years, the required precision of the
flatness of the wafer has become higher. When the
required precision of the flatness of the wafer becomes
high as described above, the temperature control by the
polishing slurry and the removal of heat of polishing
generated by machining by supplying cooling water to the
cooling jacket are not enough. In particular, during a
few batches after the start of machining, degradation of
the flatness of the machined wafer is noticeable, and
the stability thereof is poor.

[0006]

Furthermore, since slurry exchange, polishing pad
dressing, or the like, consumes downtime of the
apparatus on a regular basis even during continuous
operation of the polishing apparatus, a change in the
shape of the machined wafer is inevitable.

[0007]

Moreover, as described in Patent Document 1, a

double-side polishing apparatus in which an auxiliary

heating element is placed on a side of a turn table, the



[Disclosure of the Invention] [Problem to be solved by the Invention] [0009]
Therefore, the present invention has been made in view of the problems
described above, and an object thereof is to provide a polishing apparatus
that can produce a wafer having a stable shape regardless of the time that
has elapsed since the operation of the polishing apparatus was started or the
peesen cerarcabisence of @hstopa fMeans forsohiag Problensgd0016hd thhe

present inyentiophasheen made,io.solve the. prohlems descubed above e

and provides a polishing apparatus including at least: a lower turn table; a
niotor 4RE & $Petd cef fot difviny tHe owEr tditPtabRs: Shd & Box
coverirgat lgast agpostian below amachiningrsurtacelef the lowenturn.iable,

the polishing apparatus pressing, a wafer against the. lower turn table and
OTENG the Wil Dy Totbn (e T i fatle, ahatoin the- s of the
bbg is'3éparated ite atsiupdity bR arcasthy- & pattitioh wakland ¢ fotér

by heating, the flatness of the obtained wafer and the
stability thereof are not satisfactory.
[0008]

[Patent Document 1] Japanese Unexamined Patent
Publication (Kokai) No. 11-188613
[Disclosure of the Invention]

[Problem to be solved by the Invention]
[0009]

Therefore, the present invention has been made in
view of the problems described above, and an object
thereof is to provide a polishing apparatus that can
produce a wafer having a stable shape regardless of the
time that has elapsed since the operation of the
polishing apparatus was started or the presence or
absence of a stop.

[Means for solving Problem]
[0010]

The present invention has been made to solve the
problems described above, and provides a polishing
apparatus including at least: a lower turn table; a
motor and a speed reducer for driving the lower turn
table; and a box covering at least a portion below a
machining surface of the lower turn table, the polishing
apparatus pressing a wafer against the lower turn table
and polishing the wafer by rotating the lower turn table,
wherein the inside of the box is separated into a

plurality of areas by a partition wall, and the motor



driving the lower turn table is placed in an area that is different from the area
in which the lower turn table is included. [0011] In the polishing
apparatus having the structure described above, with the polishing apparatus
in which the inside of the box is separated into a plurality of areas by the
partition wall, and the motor driving the lower turn table is placed in an area
tieat iy differebhefrdmvthe areanin whidhethieslower tarh tableris incleidethit s

possiblerto-preyentheat generated.from the mator driving the lower turndable
from directly affecting the lower turn table, and exhaust heat quickly to the

otifsidé of tHePdpparatus, making it possible to prevent effectively a slight
distortion in the shape of the lower turn table caused by the influence of heat.
This makes i%ggssigl%tokpolish the wag%isp %§table sha e.s[g)rmg]Cure In this

o Sl ar vin .
case, It Is pre erabEfe that, In t%eabpopx, the spee I’edL?CGI’ rnving ﬁ1e lower turn

tabsié beiplaced ran arda tatis diffreathémctherdreadin Which the lower

turpdabledsdrcludedne 1LAs descebed above, whes, in thebax the, speed
reducer driving the lower turn table is placed in an area that is different from

e S IRwhidh tRE Tower fitn Tabie is HEudels if18 180 pbLdibieto prévent
héatvgeneérated frol theispeechregucen feirthedeweturn talsledion eirectly

affecting fhe lower tyrn table, and.exhayst it quickly {o fhg.oytsidg,ohthe. g,

apparatus, making it possible to prevent a slight distortion of the lower turn

table hioreCetfectively- foEs) WidreoVer it dtefetablé thaPthe-area8ah the

driving the lower turn table from directly affecting the
lower turn table, and exhaust heat quickly to the
outside of the apparatus, making it possible to prevent
effectively a slight distortion in the shape of the
lower turn table caused by the influence of heat. This
makes it possible to polish the wafer in a stable shape.
[0012]

In this case, it is preferable that, in the box,
the speed reducer driving the lower turn table be placed
in an area that is different from the area in which the
lower turn table is included.

As described above, when, in the box, the speed
reducer driving the lower turn table is placed in an
area that is different from the area in which the lower
turn table is included, it is also possible to prevent
heat generated from the speed reducer for the lower turn
table from directly affecting the lower turn table, and
exhaust it quickly to the outside of the apparatus,
making it possible to prevent a slight distortion of the
lower turn table more effectively.

[0013]

Moreover, it is preferable that the areas in the



box, the areas being separated by the partition wall, each include air
circulating means. As described above, when the areas in the box, the
areas being separated by the partition wall, each include air circulating
means, it is possible to circulate the air in the areas separated by the partition
wall on an individual basis, making it possible to exhaust heat generated from
atheat-gemeratimgpsolreernto thepatside of the appanmatus more efficiently.

[QQ14] ;,Awthermare it s preferable thatthe polishing apparatus include

cooling fluid supplying means circulating and supplying a cooling fluid to at

least the’speB8 TEALEE ARRAY Tre TOWET thif tabié With'd coBfind fidid the
sapplyingoease;and cooking theogpeec reducer ranrd thes caglingitd

sggglﬂn{gemaegns be %[ggeq iln an area gk,]atii§ difgerent from. the, area in which

the lower turn trab?el|rs.|ncfbdelalfJ "=°As described El:()josvsel, w eentt?'ne polishing
apparatts iellides eadlingfldia suppiitg Afdamsdirdildtingtasd supplying a

cpaling fluidto.at leastthe speed reducendriving the lpwerdyrnitable with a
cooling fluid su pIyin% hose and cooling the speed reducer, it is possible to

rER5Ve heat GenEratad o tie spedE Fédicer Huidkly’ Méfeover, when the
coelirg Huidrsupplying Meansisegplaced indan afed thatag differemtsfromithe
area-in.which;the lower turn table is included, it is also possible to exhaust
heat generated from the cooling fluid supplying means quickly to the outside
of ﬂfﬁééparatus without affecting the lower turn table, making it possible to
prevent a shighidistortion aftthedowee iwndable mnee effeetively. i K015
Mareover, the polishing apparatus includes a polishing head holding the
Water, 5l e pOTIARING APParati can ba connburbd SUh (AT i presses the
wafgrcadainstttiedower Wirh tzbleawith @ee polishing heddtand polisies the

m@ﬁ%hspeed reducer driving the lower turn table with a
cooling fluid supplying hose and cooling the speed
reducer, and the cooling fluid supplying means be placed
in an area that is different from the area in which the
lower turn table is included.

As described above, when the polishing apparatus
includes cooling fluid supplying means circulating and
supplying a cooling fluid to at least the speed reducer
driving the lower turn table with a cooling fluid
supplying hose and cooling the speed reducer, it is
possible to remove heat generated from the speed reducer
quickly. Moreover, when the cooling fluid supplying
means 1is placed in an area that is different from the
area in which the lower turn table is included, it is
also possible to exhaust heat generated from the cooling
fluid supplying means quickly to the outside of the
apparatus without affecting the lower turn table, making
it possible to prevent a slight distortion of the lower

turn table more effectively.



Such a single-side polishing apparatus is a single-side polishing apparatus
that can polish the wafer while preventing a change in the shape of the lower
turn table effectively. [0016] Furthermore, the polishing apparatus further
includes an upper turn table, a sun gear, an internal gear, motors and speed
reducers, one for each of the upper turn table, the sun gear, and the internal
géapfdrdriving the upper turn table, the sun gear, and the internal gear, and

a plurality, f catyler platgs eqch:having,awajer holding hole iglding the

wafer, and the polishing apparatus can be configured as a double-side

. Y gap ¢) uble.
PBRSHIAG Hppalatds itich hofisthe Wafer T tHie Wafethdiding Hoté' 8f the
carriet plates holds the wafer bgtween theclowet dtirnitable-and ¢ke upper turn

table, and performs double-side polishing_on the wafer by rotating the lower
turn tgllgleaﬁnadl the qﬁp(aer furn table while r%a%i%g%e catflr%l}(;er ﬁgtelrotalt%gon an
akisthereot@nerevelvesarolifd e p6int by rotating the sun gear and the

internal geasn o Suehadeuble-side polishing Apparatusds adauble-side
polishing apparatus that can polish the wafer while preventing a change in
Hie. iess of (o It 1 CAbe BRGNS, (0017 thiecasen ik
preférablethdtthe motors and speedaedacers, ohe feheach ofthehgpper turn

tahle thesun,gear, andthe internal gear for driving the upper turn table, the

sun gear, and the internal gear, be placed in an area that is different from the
atéd iPWhich the lower turn table is included.  As described above, when
the motors:and speed seducerspone forieachpitheatpper tutittabte, the sun
gear, and the internal gear for driving the upper turn table, the sun gear, and
T 2 PR Slactl 1 D it R T (30 Ao e which
thee owvertafrriablée iFingkrled, tislakorpossitile té prevatittheaf geherated

fropptheseyngtarsiand, speed reduceessfromaaffecting theshapeiofdbe Jower
ugggag§ﬁving the upper turn table, the sun gear, and the
internal gear, and a plurality of carrier plates each
having a wafer holding hole holding the wafer, and the
polishing apparatus can be configured as a double-side
polishing apparatus which holds the wafer in the wafer
holding hole of the carrier plate, holds the wafer
between the lower turn table and the upper turn table,
and performs double-side polishing on the wafer by
rotating the lower turn table and the upper turn table
while making the carrier plate rotate on an axis thereof
and revolve around a point by rotating the sun gear and
the internal gear.

Such a double-side polishing apparatus is a
double-side polishing apparatus that can polish the
wafer while preventing a change in the shape of the
lower turn table effectively.

[0017]

In this case, it is preferable that the motors and



[0018] Moreover, it is preferable that the polishing apparatus include
cooling fluid supplying means circulating and supplying a cooling fluid to the
speed reducers, one for each of the lower turn table, the upper turn table, the
sun gear, and the internal gear for driving the lower turn table, the upper turn
table, the sun gear, and the internal gear, with a cooling fluid supplying hose
andwodling dhe speed veduders, ard the€oolivgy fluidsupplying hrdains, be

placeddnanarea thatis different from the grea inawhich,the Jower n table
is included. As described above, when the double-side polishing

apBBFfdtus McludéLSoling ffuid SupPiing nigdhsdifculdting aid sdppying a
coeling Huiddo the speed«seducers, one darreacheatthedowet turnaable, the

upper, ur@ﬁ%b@bgqheers%h gear, aqonfiethle Slntlergnﬁlhugfea& .for driving th_e lower turn
table, the upper turn table, the sun gear, and the internal gear, with a cooling

fluid suppl§irciioselasd cobing the'Sseed et utets litisyiussiisle ¥ remove

heatigenrerafed framethe spead reducets guiskly. Furthermeorne, whentheun
cooling fluid supplying means is%placed in an area that is different from the

af&& i whith th8owBF fUrR I8 indidded it & dlSo poSsibidfor extidubt
heabgenerated from theacoolmgdiuid supplyingmeagsquickdy to theaostside

of the,gpparatus withoutafiacting thedower furpdable, making ifpossible to

prevent a slight distortion of the lower turn table more effectively. [0019]
FUPRBFMOHE, in H3& pBlishing apparitts of the: ivehfinFif is°preférable that
the pagitioniwalt be @nsteelksheet onmwbichsa: ureihane feam sheetis laid.
As described above en. the partition wall is a steel sheet on which a

S Tanr ek S T 18 POLSTIe 8 Shitin B sarbt i el Fting
strehgth-and excellent thermal insulation properties, making it possible to
prement heat from moving between the areas separated by the partition wall

more effectively. o L
Moreover, it 1s preferable that the polishing

apparatus include cooling fluid supplying means
circulating and supplying a cooling fluid to the speed
reducers, one for each of the lower turn table, the
upper turn table, the sun gear, and the internal gear
for driving the lower turn table, the upper turn table,
the sun gear, and the internal gear, with a cooling
fluid supplying hose and cooling the speed reducers, and
the cooling fluid supplying means be placed in an area
that is different from the area in which the lower turn
table is included.

As described above, when the double-side polishing
apparatus includes cooling fluid supplying means
circulating and supplying a cooling fluid to the speed
reducers, one for each of the lower turn table, the
upper turn table, the sun gear, and the internal gear
for driving the lower turn table, the upper turn table,

the sun gear, and the internal gear, with a cooling



[Effect of the Invention] [0020] With the polishing apparatus according to

the invention, it is possible to prevent heat generated from a heat-generating

source from directly affecting the lower turn table, and exhaust heat quickly to
the outside of the apparatus, making it possible to prevent effectively a slight

distortion in the shape of the lower turn table caused by the influence of heat,
irf particukarpa thangelio tve shape ob thenlower¢urrtable causetebypa it

changg in thermal gnyirgnment,with the time, thay has elapsed since dhe
operation of the polishing apparatus was started. As a result, it |s€033|ble to

pbiish fie Wafetifi alstable SHale rsvardlels Of tie fimethat Rds eldpsed
sineedhe operatiomef the palishing appanatus-waststarted or thef presente or

spsence gl o [Bes, Mode(S)or Caying eyt the Ipventonl 992,
Hereinafter, tﬁe Invention Is explainead in more detail.
it is also possible to exhaust heat generated from the
cooling fluid supplying means quickly to the outside of
the apparatus without affecting the lower turn table,
making it possible to prevent a slight distortion of the
lower turn table more effectively.
[0019]

Furthermore, in the polishing apparatus of the
invention, it is preferable that the partition wall be a
steel sheet on which a urethane foam sheet is laid.

As described above, when the partition wall is a
steel sheet on which a urethane foam sheet is laid, it
is possible to obtain a partition wall having strength
and excellent thermal insulation properties, making it
possible to prevent heat from moving between the areas
separated by the partition wall more effectively.
[Effect of the Invention]

[0020]

With the polishing apparatus according to the
invention, it is possible to prevent heat generated from
a heat-generating source from directly affecting the
lower turn table, and exhaust heat quickly to the
outside of the apparatus, making it possible to prevent
effectively a slight distortion in the shape of the
lower turn table caused by the influence of heat, in
particular, a change in the shape of the lower turn
table caused by a change in thermal environment with the
time that has elapsed since the operation of the

polishing apparatus was started. As a result, it is



As described above, the problem is that, in order to obtain a high degree of
flatness of a wafer with stability by using a polishing apparatus, the
temperature control by polishing slurry and the removal of heat of polishing
generated by machining by supplying cooling water to a cooling jacket are
not enough. [0022] The inventors conducted a study and examination of
ts proliiém, amdfound!thatthetemperature of theolowesrttametable 82 rose

greafly.due tasthednflyence gt heat.gengrated fgmoyariousmotays, speed
reducers, and the like, for driving the turn table and the like, and, in order to

reATcethe R niderafiffe st 'cHlused IFPATHE factSr the abbvEetedtribed
temperatare canteod yrpalisbingsslary@and the temperature control by

sypplying,copling water to.2,600ling iagket werenot enpligh, The
temperature mcreasedrby Such a factor causes a sYigﬁt change in the shape
of tH&lblver turn table 82, which also affects the shape of a wafer. [0023]

Then, therinventers:studiedpeasures ¢Q selvesthe.abaveproblemand found
out that separating the various motors and speed reducers for driving the turn

t4151&&hd the like, in particular, the motor driving the lower turn table which
was the Biggéstshedtkgeherating source, fromp threnlowertuattableywithce r

pagitionwall, provided, between them made, it possiple, to reduce, heat
transferred to the lower turn table greatly, stabilize the shape of the lower turn
talfiédutingth&bperatish 6f e dpparaflisBRd chititra Wafer with a high

degres-okftainess withrstability, aodicampleted therinventiort {o024hova 1
Hereinafter, a_polishing apparatus according to the invention is explained
et s bl Rl e e A i AL
heweVverds wat fimited therete. Lt BHoulMe indestasd- that potishing in this
desgerjption covers not only typical polishing but also such a concept as

so-called grinding or lapping, and refers to processing by which the front
surface of ewéfbﬁé“b?ﬁpcfua?@%%%tﬁ%daaﬁavw tﬁg%u?ﬁc?é‘él%%ﬁin?@
thehwaferrtodiaxe, a high degreé dftflatnesse temperature of the

lower turn table 82 rose greatly due to the influence of
heat generated from various motors, speed reducers, and
the like, for driving the turn table and the like, and,
in order to reduce the temperature rise caused by such a
factor, the above-described temperature control by
polishing slurry and the temperature control by
supplying cooling water to a cooling jacket were not
enough. The temperature increased by such a factor
causes a slight change in the shape of the lower turn
table 82, which also affects the shape of a wafer.

[0023]

Then, the inventors studied measures to solve the
above problem, and found out that separating the wvarious
motors and speed reducers for driving the turn table and
the like, in particular, the motor driving the lower

turn table which was the biggest heat-generating source,

10 °



[0025] FIG. 1 depicts a double-side polishing apparatus as an example
(a first embodiment) of the polishing apparatus according to the invention.

A double-side polishing apparatus 11 mainly includes rotatable disk-shaped
lower turn table 12 and upper turn table 13, a carrier plate 16 which is placed
between the upper and lower turn tables 12 and 13, has a wafer holding hole
16adolding alwafer Wiand perfoems iglanetapa movententyand arsurvgeand
14.angkan intemal gear 15which meye thecartgr, plate 46: The Jower turng

table 12, the upper turn table 13, the sun gear 14, and the internal gear 15
are dfilén by'théir réspective drivé hotord 18a-18b, 18€ dritP184 aha speed
reducersd®a, 19bnl9c and H2d plagethn arpapparatus mairtbedy box 17.
Incidentally, two_or more components of the lower turn.table 12, the upper
b T 2 i T b ntem Coat 1L mac D2 ot by
uSihgtthe Ssane Fiotef Irdperiding ®nthe purgesedf polshimy, s pélishing
pad pat shown) is attached to the polishing surfaces of the upper and lower
turn tables. Mareover, a cooling jacket 20 may be attached on a side of the
turn tablé thé it 5pposife 1 the PolidRing Siace” Fuithermord ant Goper
cover 2hvevering: an uppep paitngidthe apparfatas May heétplaced. {0026]e
Tbsntwethscc&%bé%-ﬂ,dﬁgo-@gm apraratys 11,of the inyention, paition; -
walls 31a and 31b aré provided in the box 17, and the inside of the box 17 is
sBparated it & plurdifty of afdass MorEOvEr at ekt Hhe fiotbr8a driving
thetower tuen table A24s placediip aivareadhatis diferent from apiarea in
whiah thelower (urn.table 12 is,included, Furthermore, he speed.redycer
183 dlrlvmg the lower turn table and the motors f8b, 18c, an 8d and the’
speed recicers 19bd 19¢ famd 19d drivigetheltsperturiiable 18¢ther sunt
geat 4 -and the internal- gear 15 respectively,dnay be plaged i an-area that
is different from the area in which the lower turn table 12 is included.

IRdERERy, Hs o7 the Motrs-8id e Spedd réducers, dhio™8r e ©© ©Ff

components. may be placed in the same area, or may be placed in different
areas, 43 FIG. 1, an example in which an area is separated by the partition
walls 31a and 31b into three areas, an area (a first area) in which the motor
18a drivifig the fowérttifit fatite 4248 pracett antatéa {8 seeondreayins
which:the=speed reducer 19adriving thedewer turn tabie and themajors 18b,
1§cp%nd t18d ancdctgg gipeedtrgdy%(earsii_fll%%n]tgcé rgmd 19d driving the upper
tirn'tabfe ff, the sun gea? 14, and the internal gear 15,

A double-side polishing apparatus 11 mainly

includes rotatable disk-shaped lower turn table 12 and
upper turn table 13, a carrier plate 16 which is placed
between the upper and lower turn tables 12 and 13, has a
wafer holding hole 16a holding a wafer W, and performs
planetary movement, and a sun gear 14 and an internal
gear 15 which move the carrier plate 16. The lower turn
table 12, the upper turn table 13, the sun gear 14, and
the internal gear 15 are driven by their respective
drive motors 18a, 18b, 18c, and 18d and speed reducers
1%a, 19b, 19c, and 19d placed in an apparatus main body

box 17. Incidentally, two or more components of the
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respectively, are placed, and an area (a third area) in which the lower turn
table 12 is included is shown; however, it is not limited thereto. [0027]
Moreover, in general, in the box of the double-side polishing apparatus, as a
means of circulating the air inside the box, an exhaust duct, an outside air
intake, and the like, are placed. In the double-side polishing apparatus 11
atecoring to-thetinvértidr, th& issidept the-box 174% separated istoain
plurality of areas; angkit is,preferable;that the areas be provided individually
with the air circulating means. In FIG. 1, an embodiment in which the first
arégisTArovided with aneiftside dr intakd 238 ahdHiPehalkst titeh 224, the
seeand atesyisgqarovidediwith anrgutside it intakel2 3o, a btasp tan 24h nand
an,exhiaust duct 22, and the third ayea is pravided with an oyjside git ntake
2§c, a%fast fan 24c, ang an ex?ﬁaust Suct 22c is shown as an example. ’
Ifcieeritatly, the'ortitside aieivtdke siiphyhas te becarrépening thatcani take
the,gutsjde. aic in eash area. ANkt doesnot pecessarily have ta be specially
provided in each area. For example, as 23a of FIG. 1, it may be a clearance
betieerT et FperCovdr i arnd e béx 17°Nioréder® for Bt Sred @ = ©F
commumipatieg withnthe ifside bi teelupper cover 21 (in the case of FIG. 1,
the,gbeye-described third area communicates with the area inside the upper
cover 21 via a clearance between the box 17 and the internal gear 15), as
23c of FIBQ. the-Birm&y Bethade 0 Eicilate i the%ardBRi providing af®
outside airdatakerin the vppenr covera21. Futhermose 3wben the areasi bave
exhaust outlets individually, the exhaust ducts 22a, 22b, and 22¢c may b
oo Esothar Such (18 1o B SeFutod Tt gl g e
[0028] 2 PWhenaldduble-Sidergalishintp oftheewafer Wis peformedibytusing
thesdoublesside polishing.apparatus 1d.having the abgye-described structure,
the wafer W is held in the wafer holding hole 16a of the carrier plate 16, the
waterwHs Ketd behidén e tiopér Sﬁg fowdt (i tabl&d T2 51t T3, aHd!
pohghiag i® pédormed witleé .applying pressure from the side ofitreaspper tarn
tahle 43, rotating the, wafer W.and fhe upper and lger Wi ighles 12 and 13,

and supplying polishing slurry to the machining surfaces thereof from
uRittistrafedPpdlishitty SRIFSCSUPPIAG Hifedns in tHE dodbré-side pofishingd
apparatypdi ofithe invention; sincerthe moetogd8a driving:the lower turn table
12 i% %Iancaefj in ethg area t@aetsfs d(i:fgeirggtlfrommtge area iq gvcheic thne Igwear ]_j[lé[_jn
table 12718 include , when poﬁ§h|n9 IS pgl‘formgd, i isppossm 10 exhaust
hehegenerated fronethe motor 18:edrving the lowecturt tablé A2equitkly to
the gutside of; the;doublerside polishing apparatus 11mithqut affecting the
lower turn table, making it possible to prevent effectively a slight distortion in

tE EhdPE of e OWeT T table 17 2abiSell BYInE THfEHER OF Kk, e
patticwdar, archangedartike shape of thenlowerdurr tabdel 12:catiseddnyeat

change in thermal environment with the fime that has elapsed since the
operation of the polishing apparatus was started. As a result, it IS possible to

péﬁé’r@ﬂ?’ét%fé?ﬁ&/\/qﬁ% Q%Bki%&ébﬁfﬁ Jph?ti@lﬂéf, #1i8 p?)%@ib}'élf@pélﬁ??me
wafernW, inaa stable shape regardless0f the time that has elapsed singe the
operation of tge polishing apparatus was started or the presence or absence
g e o F e e tho Shedg o 12
second area) in which the speed reducer 19a driving the
lower turn table and the motors 18b, 18c, and 18d and
the speed reducers 19b, 19c, and 19d driving the upper

turn table 13, the sun gear 14, and the internal gear 15,



reducer 19a driving the lower turn table and the motor 18b, 18c, and 18d and
the speed reducers 19b, 19c, and 19d driving the upper turn table 13, the sun
gear 14, and the internal gear 15, respectively, are placed in an area that is
different from the area in which the lower turn table 12 is included, it is
possible to exhaust heat generated from them to the outside of the
doable=site polishingrapparattsdll ana similamanner withodt affectingithe

|%%@H”H?eb|§-ower'QQQW“QQ&%Q§§Crit%9diﬁ9ci§é%é’éﬂh‘i% trk%@'&%@,s in the
box, the areas separated b%j;h?e partition wall, are individually provided with
tHE Yt Eftulatihg iedns, d<£an BXRaGSCduct, an outside air intake, a

blest fan (or a blower), and the like, it is possible to circulate the air in the

areas separated by the payfition wall on,an jndividyal hasis, ang perform
|nd.|V|dua tempe.rature ma%agemenf n ﬁHe areas, ma?qng It possi . eto
exhagstiteat YeheratedFrom tHe abeieaeserbed heat-gEREraRING SOUTEES

more efficiently to,thesoutsideofthe apparatus: [0030] out SHurthermore, FIG.
2 is an apparatus diagram schematically showing a grinci al Qor_tio,n of the
doUbRESide Bofishing dppiratud 1 Beeiding tothe Tiventibh: thé pfiRcipal
portionssearytrrouglr el apparatus frodi above. Asishownden EHGn2, ithse
preferable thatthe apparatys he proyided with copling fyid supplyipg speans
42 which circulates and supplies a cooling fluid to the speed reducers 19a,
19bS39¢c, aitf194 dtivinkythedorer turhtable™® thé tppeP turitaBE Es! the
sungear d4a andg the tnemad gear 16i(see HGidJomthem), respectively] with
2 gooling fluid, supplying hase, 43, and thereby cagls fhe speed fegucers, As
describe at%ove, by removing heat qwcksly from the spge reducers i‘)y the
ceslimy flgitidsupplying hiedits 423t Bpossibletd exhaustgénetated héat

more gfficiently ;s provided with an outside air intake 23D,
a blast fan 24b, and an exhaust duct 22b, and the third
area is provided with an outside air intake 23c, a blast
fan 24c, and an exhaust duct 22c is shown as an example.
Incidentally, the outside air intake simply has to be an
opening that can take the outside air in each area, and
it does not necessarily have to be specially provided in
each area. For example, as 23a of FIG. 1, it may be a
clearance between the upper cover 21 and the box 17.
Moreover, for an area communicating with the inside of
the upper cover 21 (in the case of FIG. 1, the above-
described third area communicates with the area inside
the upper cover 21 via a clearance between the box 17
and the internal gear 15), as 23c of FIG. 1, the air may
be made to circulate in the area by providing an outside
air intake in the upper cover 21. Furthermore, when the
areas have exhaust outlets individually, the exhaust
ducts 22a, 22b, and 22c may be joined together such that

the air is exhausted through a collecting duct 25.

13 °



However, since the cooling fluid supplying means 42 serves as a
heat-generating source because it generally includes a motor, a pump, and
the like, inside it, it is preferable that the cooling fluid supplying means 42 be
placed in an area that is different from the area in which the lower turn table
12 is included for reasons similar to those for the above-described
héat-génerating sources. [0031] Incidentally, although a material of the

partition yyallg 3&@@1{@93@ &n%%%rgﬁqlﬁ&y.éi@i% %%@%E?W@eitém W_hiCh a
urethane sheet is laid is preferable because it makes it possible to obtain a
pRRftioA WA haVing oA stréfgiPBRd high therkfat insutdtoripropertesSoy
usingnaly inexpensivebmateriad andi prevent heatfiem, movimgwhetween the

sgpaiated areas more Sfigelvely JOR3ZL , ¢ TG, S depicts Asinglecside.
polishing apparatus as another example (a second em oalment) of Fhe
pélishihf appafatusacesrdifg to SR irwentiGhe UPRSSinglecside polistingn

appafiatys 61 mainly includes a rotatable disksshaped-lowes tyinitable 12 and
a rotatable polishing head 63, which halds a wafer W. The lower turn tahle 12

iLHRVEN BY adiivethbtor 164 and 2 Speed rRducer 198 pfaced i an 2P
apparatas avain dodydboxaXZdnvidentallyh deperding omithepuapose of

pplighing, & polishing pad (net shown),is aftached tothe rolishing susfage of
the lower turn table 12. Moreover, a cooling jacket 20 may be attached on a
Smﬁphining surfaces thereof from unillustrated polishing
slurry supplying means. In the double-side polishing
apparatus 11 of the invention, since the motor 18a
driving the lower turn table 12 is placed in the area
that is different from the area in which the lower turn
table 12 is included, when polishing is performed, it is
possible to exhaust heat generated from the motor 18a
driving the lower turn table 12 guickly to the outside
of the double-side polishing apparatus 11 without
affecting the lower turn table, making it possible to
prevent effectively a slight distortion in the shape of
the lower turn table 12 caused by the influence of heat,
in particular, a change in the shape of the lower turn
table 12 caused by a change in thermal environment with
the time that has elapsed since the operation of the
polishing apparatus was started. As a result, it is
possible to polish the wafer W in a stable shape. In
particular, it is possible to polish the wafer W in a
stable shape regardless of the time that has elapsed
since the operation of the polishing apparatus was
started or the presence or absence of a stop.

[0029]

Moreover, as described above, when the speed
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of the lower turn table 12, the side opposite to the polishing surface.
Furthermore, an upper cover 21 covering an upper part of the apparatus may
be placed. [0033] Then, in the single-side polishing apparatus 61 of the
invention, a partition wall is provided, the box 17 is separated into a plurality
of areas, and at least the motor 18a driving the lower turn table 12 is placed
iranarea thatds differentfrommean areacintwhichtthe lewenturh tabledtt2ons

inclyded, dn FIG, 3, an example in which.an aea is.separated by a partition
wall 31a into two areas, an area (a first area) in which the motor 18a driving

the’ fovieT tir fabie T 248 Pidcet dritl 4A'atEa ta se€did arda)dfWwWhict the
speed teducertkOandriving dhe liowerdaaptable isplacedandthedewet turan

table 12 ig include% is %hown' hc%wever g is not limited tlﬁerekgo. Anotper
t i t t :
p%ﬁle'[%n wal mlasy be proevrlgélg such that the %E)%%dlrgdarcérclga Hﬁvmawtﬁé

|owertuiEr Ballste 1€ plaged s Bnckrea that isdifferent from tHe &reaginsdhich
the: loweyduen-table; 12:s included. {0034)  outR Addition tortheaboveesas is
the case with the double-side polishing apparatus, described above, a means

of &irCulBting it Mdy BeARdVIdlANlY placedinthe aréas Separdted by thE™
pattitrontwall InIFGL yan embodihmntén which the first area is provided

with an opside airintake 232 and an;exhaust,dyct 223 and the sgeand arga
is provided with an outside air intake 23b, a blast fan 24b, and an exhaust
dE%FZ%?"s' shotfin a5 example® MotebVer: the batsidé aftintake 'SsimphF

has da beqar openipgdhatiean takertheroutside airinceach-ares. festheymore,

the exhaust ducts may he joined together such that the air of the entire area
e i itk et et B A S L e L
meshs (supplyifg @eaolingafluid 6 thel speed teduceraaswitd a dovling fluid

supplying:hese mayhe pravided, and. inthis case.ditis prgferable that the
cooling fluid supplying means be placed in an area that is different from that

O?ﬁﬁ§&ﬁﬁQQUWl %k?TZﬁ%Oé%flVldual basis and perform

individual temperature management in the areas, making
it possible to exhaust heat generated from the above-
described heat-generating sources more efficiently to
the outside of the apparatus.

[0030]

Furthermore, FIG. 2 is an apparatus diagram
schematically showing a principal portion of the double-
side polishing apparatus 11 according to the invention,
the principal portion seen through the apparatus from
above. As shown in FIG. 2, it is preferable that the
apparatus be provided with cooling fluid supplying means
42 which circulates and supplies a cooling fluid to the
speed reducers 19a, 19b, 19c¢c, and 19d driving the lower
turn table 12, the upper turn table 13, the sun gear 14,
and the internal gear 15 (see FIG. 1 for them),
respectively, with a cooling fluid supplying hose 43,

and thereby cools the speed reducers. As described above,

15 °



When single-side polishing of the wafer W is performed by using the
single-side polishing apparatus 61 having the above-described structure, the
wafer W is held on the polishing head 63 by various known holding methods
such as attaching it with wax or vacuum sucking, and polishing is performed
while applying pressure from the side of the polishing head 63, rotating the
waferWydhe polisking heatdd3, santrthe lower turaddblect? candssipplying

polishing sluriy to;the maehining swface thereat, In the singlessideplishing
apparatus 61 of the invention, since the motor 18a driving the lower turn table
1978 Pratledif i ArethAf ftdiffereént $rom tHE Beain which the lower turn
table 12 isdneladed, as is-thecease-with the doublessidepolighing apparatus
described above, when polishing js performed, it is possibje fo exhaust heat
generateg?rom the motor 18a I(glriving the lower turn table 12 quickly to the
otifsige e the dingleuside polishingrapparatiecel witdotbafféctiry thenewes

turp table, making tHossikle to, previent effestiviely asslight; distextionin she
shape of the lower turn table 12 caused by the influence of heat. As a result,
itlS pOEsible o polishthe warer W i S%tgﬂ%tsh]a%efjfgfaerﬁﬁlﬁf (0036} the
Hereimafter,véxaniples andacomparative exaihplés of the imiention darer

explaingg (Example-1) , « Jhedowsr tyrltable 12, the uppep furmn,able 13,

the sun gear 14, and the internal gear 15 were rotated under no load
cBRditibA forthré&€ Wotirs (without setting a wafer W and performing actual
pohisting of the wafer) by using the double-side polishing apparatus 11 of the

invention_having the structur own.in FIG. 1, and the shape of the front
oot e bad et U IR LA e A S T
wasrhéasureda Wheteby fie measbrerhéntofthéeforatich ofthetieakr

twndablest? caused by heat generaied from the motorsand-the-speed:

reducers was carried out. Incidentall}y, . o
because it makes it possible to obtain a partition wall

having both strength and high thermal insulation
properties by using an inexpensive material, and prevent
heat from moving between the separated areas more
effectively.

[0032]

FIG. 3 depicts a single-side polishing apparatus
as another example (a second embodiment) of the
polishing apparatus according to the invention.

A single-side polishing apparatus 61 mainly
includes a rotatable disk-shaped lower turn table 12 and
a rotatable polishing head 63, which holds a wafer W.
The lower turn table 12 is driven by a drive motor 18a
and a speed reducer 19a placed in an apparatus main body
box 17. Incidentally, depending on the purpose of
polishing, a polishing pad (not shown) is attached to
the polishing surface of the lower turn table 12.

Moreover, a cooling jacket 20 may be attached on a side
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the lower turn table 12 and the upper turn table 13 both had an outside
diameter of 1420 mm and an inside diameter of 430 mm, and the operating
conditions were set as follows: the rotation speed of the lower turn table was
50 rpm, the rotation speed of the upper turn table was 30 rpm in a direction
opposite to that of the lower turn table, the rotation speed of the sun gear was
35pyantatherotation speedeoflthe ihteenaligearaya8 ¥pm.to the

Incidentally, the measturement of the, deformation f the lower,tugn table was

carried out using a stylus type profilometer. According to the results, the
shayé&of fite verRHRT tabie heh theappaatts Was A6 standstiil Hetda
dimplef 1 m (a difference between the outer edge of the lower turn table
and the lowest point pear the ¢ netgrstlhcgereof was 1.pm), and the shap&

thereof after tHe apparatusS had been oper ted for three hours %%lésa dlmp?lg

of 2% M 10037 o(Compardtive Examplell) 1s Opeyatisitwasiperforthed”

undek g load eandition as ip Examplel by usingthe conveptionalast the
double-sidgapolishingr%pparatus 81 shown in FIG. 4, and a change in the
C

SH&HEBf the front drfdce Ofthe18Rer i tabR s ]n%e&ssurg&.gced n
Azcording td thirecresults iwhite ¢ne sliape of thealoweer turnvtableawhlea the

appaEatus was at.a standstill bad a.dimplg of 1, prarthe shape, thereqf after
the apparatus had been operated for three hours had a dimple of 11 pm, and
thete 3 MANGESST 105pmMENMOresest, B¥measidrehidntCariiéd but bae

hour afteropearatian of dhe apparatus nassstopped revealed that the«imple
was.3 pm, zg"g‘dof?%rz% ‘A"S‘St%e”foemﬁ‘é?)é 19 ety 19, 1he shane obsefved whep
the apparatus was in a’stopped state.

an area (a second area) in which the speed reducer 19a
driving the lower turn table is placed and the lower
turn table 12 is included is shown; however, it 1is not
limited thereto. Another partition wall may be provided
such that the speed reducer 19a driving the lower turn
table is placed in an area that is different from the
area in which the lower turn table 12 is included.
[0034]

In addition to the above, as i1is the case with the
double-side polishing apparatus described above, a means
of circulating air may be individually placed in the
areas separated by the partition wall. In FIG. 3, an
embodiment in which the first area is provided with an
outside air intake 23a and an exhaust duct 22a and the
second area 1is provided with an outside air intake 23b,
a blast fan 24b, and an exhaust duct 22b is shown as an
example. Moreover, the outside air intake simply has to
be an opening that can take the outside air in each area.
Furthermore, the exhaust ducts may be joined together

such that the air of the entire area is exhausted
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[0038] As described above, while the amount of change in the shape of
the lower turn table caused by operation of the apparatus was 10 m in the
conventional apparatus, it was 1.6 m in the apparatus of the invention, and
the results revealed the stability of the shape of the lower turn table according
to the invention. [0039] (Example 2) By using the double-side polishing
a‘pparata@ 14 oftheé énentionshowrein. FIG 1 ddublesideqpolishing wagid

ﬁg&ypﬁ@rmggn%n a.silicopssingle crysial wafer spbjecied {9 lapping.o

ntally, the lower turn table 12 and the upper turn table 13 both had an
oﬁFs‘?ﬂléFﬁién]r&%r Bf 1426 i and'dn Trisidé dathtef of 430%im. Tve Sificon
stngler crystal weafers having asdiagreter at306 nmimaverequalishedadn onee
batchlb%usgg five carrier Elates 16 per batch, the cgrrler plates 16 each .

hg\oll%g oRe warer hold?r? ole'16a. A normanglls%mg pag anda normal

polisking SturRPvefe %eéhﬂ*ie pblisHiAg tonrditionseresdetasifolows: a
polishing load was 100 g/cm2, the rotation speed of the lower turn table was
50 rpm, the rotation speed of the upper turn table was 30 _rpm in a direction

opposﬂe%?ﬁ“at “ofthe Tovier furk tabig therotation” §peedE fthe sth gear was
3baphnthe dotation speeddfthe intelvat gede was13 gimpand popolshing

tige in.0ne, haichavag, 30inuLes. ; o PAlishing was periprmeddrom;a state

in which the apparatus had been in a stopped state for 12 hours or more, and
changeSin ﬁl%%l%b@éﬁh@%é“f%?%béérv%ﬂ wWith Wﬁrd‘g‘?@%’é‘oba%ﬁﬁmg

batcihnwere eompated [0040¢hing it with wax or vacuum sucking,
and polishing is performed while applying pressure from
the side of the polishing head 63, rotating the wafer W,
the polishing head 63, and the lower turn table 12, and
supplying polishing slurry to the machining surface
thereof. In the single-side polishing apparatus 61 of
the invention, since the motor 18a driving the lower
turn table 12 is placed in an area that is different
from the area in which the lower turn table 12 is
included, as is the case with the double-side polishing
apparatus described above, when polishing is performed,
it is possible to exhaust heat generated from the motor
18a driving the lower turn table 12 guickly to the
outside of the single-side polishing apparatus 61
without affecting the lower turn table, making it
possible to prevent effectively a slight distortion in
the shape of the lower turn table 12 caused by the
influence of heat. As a result, it is possible to polish
the wafer W in a stable shape.

[Example]

[0036]

Hereinafter, examples and comparative examples of
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According to the results, the shape was flat continuously from the first batch
to the fifth batch, and GBIR (global backside ideal range, which is a
difference between a maximum positional displacement and a minimum
positional displacement relative to one reference surface which is present in
the plane of a wafer in a state in which the back surface of the wafer is
cotrectedvtoriiel aflat sarfaee landiserves as an indicator of the flatness of the
waifen) was-0.4)m. It is considered that, since, in the double-side
polishing apparatus 11 of the invention, the lower turn table motor 18a

serving as4n itéfide hBatgéRdrating sourd€is iBBated: By the3sarfitidr wall
3lagfrenmthesarealin whiekl thenlowerdarmtable;d 24s irncluded; a-ehangslin
the shape of the lower turn table 12 caused by, the influence of heat was.
A e LS o1 o8 Tt Setin st s e, T
(Gomphrative Exdmpie 2prminDogalsielside polishingof soWafer v ids )

agtpally pesformeddmder dhe same eanditions;as these ef.Example-2 exeept
that the conventional double-side polishing apparatus 81 shown in FIG. 4

WaS b TRcidertally, theTatfier SIatesidenteal ththode uséd if Example 2
weresed£[0042] £ rorAccondihgde the resudts] avthe first batchb te $hape

wasscanvex and GBIR was-1 pm.dn the segand, patch, the shape was convex
and GBIR was 0.2 pm, in the third batch, the shape was concave and GBIR

WHRST. 25 HRRhBT6GHA PATCH: thé shife W ediidave artf GBIR way el
poyand; dvthe fifth batckk theoshape wasconcave antk-GiB IR Measn0.Sop.

and the speed reducers was carried out. Incidentally,
the lower turn table 12 and the upper turn table 13 both
had an outside diameter of 1420 mm and an inside
diameter of 430 mm, and the operating conditions were
set as follows: the rotation speed of the lower turn
table was 50 rpm, the rotation speed of the upper turn
table was 30 rpm in a direction opposite to that of the
lower turn table, the rotation speed of the sun gear was
35 rpm, and the rotation speed of the internal gear was
3 rpm.

Incidentally, the measurement of the deformation
of the lower turn table was carried out using a stylus
type profilometer.

According to the results, the shape of the lower
turn table when the apparatus was at a standstill had a
dimple of 1 pm (a difference between the outer edge of
the lower turn table and the lowest point near the
center thereof was 1 pm), and the shape thereof after
the apparatus had been operated for three hours had a
dimple of 2.6 pm.

[0037]
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It is considered that, in the conventional double-side polishing apparatus 81,
due to the influence of heat generated from the lower turn table motor 18a
and the like, the shape of the lower turn table 82 changed slightly, resulting in
unstable flatness of the wafer. [0043] It is to be understood that the
present invention is not limited in any way by the embodiment thereof
deScrilved above. Fheaabdee émbodiment is merely an example, and

anything dhat has; substaatially the,same siycture asithe dechnicalidea a5

recited in the claims of the present invention and that offers similar workings

ahb derefits falls within frie fechinfcaf SBSHE bf tHE pretenP ifveitioR. [BRIEF
DESGCRIARION ©fe DRAWINGS 0044 ]in FEIG. s asectonralatew in
sehiematically showing & pringipalpartion of & firstembodiment.of 3 pelishing
apparatus according to the invention; FIG. 2 is an apparatus dfagram
sthénmatiéallirsifowing a principal portion of the first embodiment of

According to the results, while the shape of the
lower turn table when the apparatus was at a standstill
had a dimple of 1 pm, the shape thereof after the
apparatus had been operated for three hours had a dimple
of 11 pm, and there was a change of 10 pm. Moreover, a
measurement carried out one hour after operation of the
apparatus was stopped revealed that the dimple was 3 um,
and there was a tendency to return to the shape observed
when the apparatus was in a stopped state.

[0038]

As described above, while the amount of change in
the shape of the lower turn table caused by operation of
the apparatus was 10 um in the conventional apparatus,
it was 1.6 pm in the apparatus of the invention, and the
results revealed the stability of the shape of the lower
turn table according to the invention.

[0039]
(Example 2)

By using the double-side polishing apparatus 11 of
the invention shown in FIG. 1, double-side polishing was
actually performed on a silicon single crystal wafer
subjected to lapping. Incidentally, the lower turn table
12 and the upper turn table 13 both had an outside
diameter of 1420 mm and an inside diameter of 430 mm.
Five silicon single crystal wafers having a diameter of
300 mm were polished in one batch by using five carrier

plates 16 per batch, the carrier plates 16 each having
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the polishing apparatus according to the invention, the principal portion seen
through the apparatus from above; FIG. 3 is a sectional view
schematically showing a principal portion of a second embodiment of the
polishing apparatus according to the invention; and FIG. 4 is a sectional
view schematically showing a principal portion of an example of a
conventiohal doabléisidelpolishingaapparatusnfExplanatidrishof Nemeralg] a

[0Q43) . 11:dauble-side palishing geparatus.y 12 lower furniaple, 13: upper
turn table, 14: sun gear, 15: internal gear, o

conditions were set as follows: a polishing load was 100
g/cm2, the rotation speed of the lower turn table was 50
rpm, the rotation speed of the upper turn table was 30
rpm in a direction opposite to that of the lower turn
table, the rotation speed of the sun gear was 35 rpm,
the rotation speed of the internal gear was 3 rpm, and a
polishing time in one batch was 30 minutes.

Polishing was performed from a state in which the
apparatus had been in a stopped state for 12 hours or
more, and changes in the shape of the wafer observed
with the progress of a polishing batch were compared.
[0040]

According to the results, the shape was flat
continuously from the first batch to the fifth batch,
and GBIR (global backside ideal range, which is a
difference between a maximum positional displacement and
a minimum positional displacement relative to one
reference surface which is present in the plane of a
wafer in a state in which the back surface of the wafer
is corrected to be a flat surface, and serves as an
indicator of the flatness of the wafer) was 0.1 um.

It is considered that, since, in the double-side
polishing apparatus 11 of the invention, the lower turn
table motor 18a serving as an intense heat-generating
source is isolated, by the partition wall 3la, from the
area in which the lower turn table 12 is included, a
change in the shape of the lower turn table 12 caused by
the influence of heat was reduced, whereby the flatness
of the wafer was obtained with stability.

[0041]

(Comparative Example 2)
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16: carrier plate, 16a: wafer holding hole, 17: box, 18a: motor for lower turn
table, 18b: motor for upper turn table, 18c: motor for sun gear, 18d: motor for
internal gear, 19a: speed reducer for lower turn table, 19b: speed reducer for
upper turn table, 19c: speed reducer for sun gear,

Double-side polishing of a wafer W was actually
performed under the same conditions as those of Example
2 except that the conventional double-side polishing
apparatus 81 shown in FIG. 4 was used. Incidentally, the
carrier plates identical to those used in Example 2 were
used.

[0042]

According to the results, in the first batch, the
shape was convex and GBIR was 1 um, in the second batch,
the shape was convex and GBIR was 0.2 pm, in the third
batch, the shape was concave and GBIR was 0.2 um, in the
fourth batch, the shape was concave and GBIR was 0.4 pm,
and, in the fifth batch, the shape was concave and GBIR
was 0.5 pm.

It is considered that, in the conventional double-
side polishing apparatus 81, due to the influence of
heat generated from the lower turn table motor 18a and
the like, the shape of the lower turn table 82 changed
slightly, resulting in unstable flatness of the wafer.
[0043]

It is to be understood that the present invention
is not limited in any way by the embodiment thereof
described above. The above embodiment is merely an
example, and anything that has substantially the same
structure as the technical idea recited in the claims of
the present invention and that offers similar workings
and benefits falls within the technical scope of the
present invention.

[BRIEF DESCRIPTION OF DRAWINGS]
[0044]

FIG. 1 is a sectional view schematically showing a

principal portion of a first embodiment of a polishing

apparatus according to the invention;
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19d: speed reducer for internal gear, 20: cooling jacket, 21: upper cover,
22a,22hb,22c: exhaust duct, 23a,23b,23c: outside air intake (opening),
24b,24c: blast fan, 25: collecting duct, 31a,31b: partition wall, 42: cooling fluid
supplying means, 43: cooling fluid supplying hose, 61: single-side polishing
apparatus, 63: polishing head, 81: double-side polishing apparatus, 82:
lower turfi 1&ble? 83supperatop? tabile s84t isurrgears 8beimiernad ear,

showing a

principal portion of the first embodiment of

the polishing apparatus according to the invention, the

principal

FIG.

principal

polishing

FIG.

principal

portion seen through the apparatus from above;
3 is a sectional view schematically showing a
portion of a second embodiment of the
apparatus according to the invention; and

4 is a sectional view schematically showing a

portion of an example of a conventional

double-side polishing apparatus.

[Explanations of Numerals]

[0045]
11:
12:
14:
16:
17:

18b:
18c:
18d:
19a:
19b:
19c:
19d:

20:

22a,
23a,
24b,
31a,

42:
43:
61:
63:

double-side polishing apparatus,

lower turn table, 13: upper turn table,
sun gear, 15: internal gear,

carrier plate, 1l6a: wafer holding hole,
box, 18a: motor for lower turn table,
motor for upper turn table,

motor for sun gear,

motor for internal gear,

speed reducer for lower turn table,
speed reducer for upper turn table,
speed reducer for sun gear,

speed reducer for internal gear,
cooling jacket, 21: upper cover,
22b,22c: exhaust duct,

23b,23c: outside air intake (opening),
24c: blast fan, 25: collecting duct,
31b: partition wall,
cooling fluid supplying means,
cooling fluid supplying hose,
single-side polishing apparatus,

polishing head,
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86: carrier plate, 86a: wafer holding hole, 87: box, 88a: motor for lower turn
table, 88b: motor for upper turn table, 88c: motor for sun gear, 88d: motor for
internal gear, 89a: speed reducer for lower turn table, 89b: speed reducer for
upper turn table, 89c: speed reducer for sun gear,

81: double-side polishing apparatus,

82: lower turn table, 83: upper turn table,
84: sun gear, 85: internal gear,

86: carrier plate, 86a: wafer holding hole,
87: box, 88a: motor for lower turn table,
88b: motor for upper turn table,

88c: motor for sun gear,

88d: motor for internal gear,

89%9a: speed reducer for lower turn table,
89b: speed reducer for upper turn table,
89c: speed reducer for sun gear,

89d: speed reducer for internal gear,

90: cooling jacket, 91: upper cover,

92: exhaust duct, 93: outside air intake,

W: wafer.
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89d: speed reducer for internal gear, 90: cooling jacket, 91: upper cover, 92:
exhaust duct, 93: outside air intake, W: wafer. [CLAIMS] [Claim 1] A
polishing apparatus comprising at least: a lower turn table; a motor and a
speed reducer for driving the lower turn table; and a box covering at least a
portion below a machining surface of the lower turn table, the polishing
apparatus pressing a wafer against the lower turn table and polishing the
wafer by rotating the lower turn table, wherein an inside of the box is
separated into a plurality of areas by a partition wall, and the motor driving
the Iowé?hfrmalﬁe is placed in an area that is different from the area in
whichethe [ower turn table is included, and the areas in the box, the areas
Fgl';‘i?nsze arated by 1he partition wall, each include ait cirqulating means;, .
turn table; a motor and a speed reducer for driving the
lower turn table; and a box covering at least a portion
below a machining surface of the lower turn table, the
polishing apparatus pressing a wafer against the lower
turn table and polishing the wafer by rotating the lower
turn table, wherein

an inside of the box is separated into a plurality
of areas by a partition wall, and the motor driving the
lower turn table is placed in an area that is different
from the area in which the lower turn table is included,
and

the areas in the box, the areas being separated by
the partition wall, each include air circulating means.
[Claim 2]

The polishing apparatus according to claim 1,
wherein, in the box, the speed reducer driving the lower
turn table is placed in an area that is different from
the area in which the lower turn table is included.
[Claim 3]

The polishing apparatus according to claim 1 or 2,
wherein the polishing apparatus comprises cooling fluid
supplying means circulating and supplying a cooling
fluid to at least the speed reducer driving the lower
turn table with a cooling fluid supplying hose and
cooling the speed reducer, and the cooling fluid
supplying means is placed in an area that is different

from the area in which the lower turn table is included.

[Claim 4]
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The polishing apparatus according to claim 1, wherein, in the box, the speed
reducer driving the lower turn table is placed in an area that is different from
the area in which the lower turn table is included. [Claim 3] The polishing
apparatus according to claim 1 or 2, wherein the polishing apparatus
comprises cooling fluid supplying means circulating and supplying a cooling
fluid to affleasttheispeetreducer drivingahe dowenturh vablewitma codling

fluidsupplying hoge apd.caqling the speedseduger and the cooligg fluid; 5

supplying means is placed in an area that is different from the area in which
the Rowerthri tabhe iintRitdu™ fCIaiii 47 £ ©* Tha'BolishingPappatatu?
aeeorging tosapy ene«af claimswk =3, wherteir the pelishing apparatusable

comprises a palishing head holding the wafer, and the polishing apparatus
p‘?velsse.s tﬁ(ee \/[Y%szerl zs:lgaitﬁ%t the lolver trn ta e$WIetﬁ tﬁe poﬁghiﬁg head, and
pofistiestthelwafer. [Claim 5] The polishing apparatus according to any

one of claims 1 da 3s whegeindpe polishingapparatus fughengompeisgs an
ugger, turn table, g sun gear, an internalg,ear,,motors and speed_reducers,
0

Fof"8ach bf the’ upperar table, the 'su'gést, AREThE iterral 5ear for
dovingrtheamppen tuprtable; the surlgear, andthe ipdemal gear; @ndrana l

plurality of carier plateseachhaving awafer holding hole, holding the wafer,

and the polishing api)aratus is a double-side polishing apparatus which holds
theWaferin the Witefholbiiy Kol GftReé cafiét plate, hbldstha wafer ™
betweert thei lower turniiable-and the uppeeturatableyand erformsd the

double-side polishing on;the water by,otating the lower turp table and the
upper turn fable While makmgpt e carrle?]pl%te Fotate on an axis thereof and

réoNE arcurithd pointbyrotatintPtie sunldéadand thevinfernal gedr. fCRaim

6}01 1 dihenpolishing-apparatus aceprgdingstoGlain 5o whereindhe ppaters and
speed reducers, one for each of the upper turn table, the sunfear, and the

ift8rrial gear for driVing' the tppér tohy taisté ,etﬁe}%?fnddgadr, BR4%hE ntehital

gear,are placded- i, amaiebsthat ¢s differentfeamdhe aréz in which thedower
uggﬁﬁgmgﬁénQng%pper turn table, and performs double-side
polishing on the wafer by rotating the lower turn table
and the upper turn table while making the carrier plate
rotate on an axis thereof and revolve around a point by
rotating the sun gear and the internal gear.

[Claim 6]

The polishing apparatus according to claim 5,
wherein the motors and speed reducers, one for each of
the upper turn table, the sun gear, and the internal
gear for driving the upper turn table, the sun gear, and
the internal gear, are placed in an area that is
different from the area in which the lower turn table is
included.

[Claim 7]
The polishing apparatus according to claim 5 or 6,

wherein the polishing apparatus comprises cooling fluid
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[Claim 7] The polishing apparatus according to claim 5 or 6, wherein the
polishing apparatus comprises cooling fluid supplying means circulating and
supplying a cooling fluid to the speed reducers, one for each of the lower turn
table, the upper turn table, the sun gear, and the internal gear for driving the
lower turn table, the upper turn table, the sun gear, and the internal gear, with
ascoalihg fluid sepplyingihoseland cookmg theispeead: red ucers,dridhthe
ceoling:fluid supplying meansisplaced inyan area thatjis differgnt fromdhe

area in which the lower turn table is included. [Claim 8] The polishing

apparatis ateordi§ td*BRY bne B tidifis ' £to 7PFwherein #é partitioh walfis
aisteelsheet gnawhicha drethane;foam sheetis laigkn table, the

upper turn table, the sun gear, and the internal gear,
with a cooling fluid supplying hose and cooling the
speed reducers, and the cooling fluid supplying means is
placed in an area that is different from the area in
which the lower turn table is included.
[Claim 8]

The polishing apparatus according to any one of
claims 1 to 7, wherein the partition wall is a steel

sheet on which a urethane foam sheet is laid.
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