DESCRI PTI ON POLI SHI NG APPARATUS TECHNI CAL FI ELD

[ 0001] The present invention relates to a polishing
apparatus polishing the front surface of a wafer.
BACKGROUND ART [0002] Thin pl ate-shaped material s such
as sem conductor wafers and magnetic di sks
(hereinafter collectively referred to as wafers) are
pol i shed to a predet ePRiSR&d PTtIiNckness by gri ndi ng or

| appi ng processing, and are then mrror-finished by
pol i shing processing. In surface machining to obtain a
surface with a hpghidagnee refpARZRURSS, the machining
in which grinding processing, |apping processing,
pol i shing processing, and the like, are perforned, a

Tt Lr skegrpol i shing apparatus which presses a wafer
against a lower turn table with a polishing head and

[OQiEr¥ orms polishing while supplying polishing slurry

or doubl e- si de, pol i shi ng ppar atus whjch.sandw ches
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whi |l e supplying polishing slurry is used. [0003] FIG
4 depicts an outline of the structure of an exanple
sac$9HVERL onal doubl e-side polishing apparatus. A
oubl e-si de polishing apparatus 81 nainly includes
[0QGtjat abl e di sk-shaped | ower turn table 82 and upper

turn.table 83, between the er and | ower turn
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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



pl anetary novenent, and a sun gear 84 and an interna
gear 85 which nove the carrier plate. Mreover, an
upper cover 91 covering an upper part of the
apparatus is sonetines placed. In a polishing
process, the wafer Wis held between the upper and
| ower turn tables 82 and 83 each having a front
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exhaust duct 92, an outside air intake 93, and the
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sun gear 84, and internal gear 85 are driven by their
respective drive motors 88a, 88b, 88c, and 88d and speed
reducers 89%a, 89b, 89c, and 89d placed in an apparatus
main body box 87. Although there is an apparatus of the
type, which moves them with a single motor, in recent
years a four-way type apparatus in which they are driven
by their respective motors has often been used. In
addition, in the box 87, as a means of circulating the
air inside the box, 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



2 having a high degree of flatness, it is necessary to
keep the shape of the polishing turn table and the
tenperature of the wafer machining surface constant.
Therefore, in a common doubl e-si de polishing
apparatus, the tenperature of the wafer machining
surface during polishing is maintained constant by
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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 Japanese Unexamined



[ 0007] Moreover, as described in Japanese Unexam ned

3 Patent Publication (Kokai) No. 11-188613, a

doubl e-side polishing apparatus in which an auxiliary

heating elenment is placed on a side of a turn table,

the side opposite to the nmachining surface thereof,

and the turn table is heated in advance before the
Pat@@eﬂv dlilphiottioe éipéféria\t dﬂsp -and 15886 £8, heatedbdwrisdgie

eration rature h table

po TR B AR R e LR IR P Pl el T

eletidie id wliesptsnta smwdndﬂratﬁwmmeﬂabnatutaaﬂSﬁﬁm
turn table constant by heating, the flatness of the
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Therefore, the present invention has been nmade in
appﬂnamuﬁ aﬁ@ ps obl eps hdesed e iabpvepeaatian, objhegteby

er eof IS to ovide a polishing. apparatus _that ca
the &ﬂﬁﬁ?%i%@ﬁes%hgbﬁnéuﬁg%ﬁﬁﬁﬁgas apetégards S§Q%§%ant
hast heerd iglopdaédhagotkarsed sidee itheaopenptisoroof the
pol i shing apparatus was started or thebgresence or
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provi‘des a polishing apparatus including at l'east: a
stalbavigrt yt urhretabf eara nowt ertdrefactspeed reducer for

driving the lower turn table; and a box covering at

| east a portion below a machining surface of the

DIScQwURMIGE t apvenTtbe pol i shing apparatus pressing a
waf er against the lower turn table and polishing the

[0OR&fler by rotating the lower turn table,
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.

[0009]

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



wherein the inside of the box is separated into a
plurality of areas by a partition wall, and the notor
driving the lower turn table is placed in an area that
4 is different fromthe area in which the |lower turn
table is included. [0010] In the polishing apparatus
havi ng the structure described above, with the
is olf&hient appanatbs reshiich whineh | fleé déowert hargox akste
. separated into a plurality of areas by the partition
ls\hﬁ?ﬁuéﬁﬁ'the notor driving the Ilower turn table is
[oopleiced in an area that is different fromthe area in
which the lower turn table is included, it is
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stabl e shape, [0011] In this case, it is preferable
frophdthe jgredmel poxhichhéhepdayaediter BRPYENG St A& qlomsad.
. e. pl LN r IS <diff n
it R O BE R en e R Rt st EhpL e horor
driividqidgdte Bsweesturhed adliey &ramheti reatihealfidecttimg the
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makes it possible to poliéh the wafer in a stable shape.
[0011]

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.

[0012]

Moreover, it is preferable that the areas in the

box, the areas being separated by the partition wall,



making it possible to prevent a slight distortion of
the lower turn table nore effectively. [0012]
Moreover, it is preferable that the areas in the box,
the areas being separated by the partition wall, 5
each include air circulating nmeans. As descri bed
above, when the areas in the box, the areas being
eacdeparatede byirheipaptiptiloy wegdns each include air
cirqulating neans,, it is sihl e to i e e
airgfn %é%é%%w %%%%?atggg yttﬁaaﬂ%ﬁ i%%ggﬁ%a ngnthe
aredls igwlivg dsieba basea, byakieg pdrtpobsh bhvello exkaust
. heat generated froma heat- generating source to the
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cifdithel nore. ot b i§ phef enable dhat-1hegpgli shing

apparatus 1 nclude cooling fluid supplying neans
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t he speed reduce riving the |lo turn table with a
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effjsii@nthe- lower turn table is included. As described
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coofFung Hdmiak ¢,0 at 1eaptrefheasieedhrasdudes pdiishngg

the lower turn table . with.a cooling, fluid [ yi
S PBRIGE i RoEr TRy CBR  Bedd L iy 2 gBRLY LMY
ciﬂc@[@‘@ir{@aén@eggﬁﬁl9§in@ emddiel sheedl G eduesr atquictidty.

Moreover, when the cooling fluid supplying neans is
thep|smeaad i Fedncar edri Hang $hd ffurent terdntphée 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 1is
possible to remove heat generated from the speed reducer
quickly. Moreover, when the cooling fluid supplying
means is placed in an area that i1s 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 abslight distortion of the lower
turn table more effectively.

[0014]



area in which the lower turn table is included, it is
al so possi ble to exhaust heat generated fromthe
cooling fluid supplying neans quickly to the outside
of the apparatus without affecting the [ower turn
table, making it possible to prevent a slight
distortion of the lower turn table nore effectively.
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lovegpl leurnheabhp gé%ﬁp@%%ﬁ%me internal gear, and a
[Oqﬂ%gality of carrier plates each having a wafer
ol'ding hole holding the wafer, and the poli shing
appanattttse marsr &g thaf pglied iasy amgoabdeusi derther
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internal gear, and a plurality of carrier plates each

sun

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.

[0016]
In this case, it is preferable that the motors and

speed reducers, one for each of the upper turn table,



and revol ve around a point by rotating the sun gear
and the internal gear. Such a doubl e-side polishing
apparatus is a doubl e-side polishing apparatus that
can polish the wafer while preventing a change in the
shape of the Ilower turn table effectively. [0016] In
this case, it is preferable that the notors and speed
the efuteysar pnenflot headm tefride apper Logr ArigBhg, the he
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gear, with a cooling fluid supplying hose and cooling
[0GIhel speed reducers, and

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 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

fluid supplying hose and cooling the speed reducers, it



the cooling fluid supplying neans be placed in an area
that is different fromthe area in which the | ower
turn table is included. As described above, when the
doubl e-si de polishing apparatus includes cooling
fluid supplying means «circulating and supplying a
cooling fluid to the speed reducers, one for each of
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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.
[0019]

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
possible to polish the wafer in a stable shape

regardless of the time that has elapsed since the



Wth the polishing apparatus according to the

invention, it is possible to prevent heat generated

from a heat-generating source fromdirectly affecting

the Ilower turn table, and exhaust heat quickly to the

outsi de of the apparatus, making it possible to

prevent effectively a slight distortion in the shape
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operation of the polishing apparatus was started. As
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to the invention; FIG 2 is an apparatus di agram
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FIG. 4 is a sectional view schematically showing a
principal portion of an example of a conventional

double-side polishing apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION
[0021]

Hereinafter, the invention is explained in more
detail.

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

this problem, and found that the temperature of the

lower turn table 82 rose greatly due to the influence of
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[0021] Hereinafter, the invention is explained in nore

detail. As described above, the problemis that, in

order to obtain a high degree of flatness of a wafer

with stability by using a polishing apparatus, the

tenperature control by polishing slurry and the

renoval of heat of polishing generated by machini ng
healyy gemp1atied £xeBl VAglRaseMAtP s coBPERg FaeKkEersre and

nQt, .eno The i t n t a dy
ehelaitadn 7 hos heoah YehFround Flsr 1 A%
in beper dareedficéhehel aveparirttutabt es@2cansedgbgatsiuch a

due to the influence of 10 heat generated fro arious
faCfitor £ RV S SABEEFS P d SRS T § WES FOPCAPRVPNG t he

polliwin dabl g, ARd £A8 thketrcapdradrOrdshttgirgguce the
tenperature ri1se caused by such a factor, the

supalkiw@gjmcrlb@@i vehper &oure csontind bhycperi whirggnot
slurry.and the tepperature caontral b u [
enolghl- My ehoe b ERE G ot P kb e ecfoRr chelds,
caukke tergiergtitir enhngeeasedhky shde aof acher loaausesi ran
slight change in the shape of the lower turn _table
tabge Bghi (R o2 hFpedféeche MiHeiPa Aaf ér "afp6023]
[OOEQqn, the inventors studi ed neasures to solve the
above problem and found out that separating the
var Tbhes, rbteorisieamt speedtnddedemsdorraly i vo ngothe the
turn tahle and .the like, i rticular,.the tor .
Ao P e | U SopIFn St L 9Ret Eha Bl goder tous
motbeat grRNeydéAdreautees foromiReihgwenet ubnt alblbde and
with a partition wall provided between them nade it

thepdddienl ent Prebibieel pgat theaMFtay edr 1Y onghb Poké tur n
turhaQE%ﬁgwﬁﬂiah §5§b£hbz%f&&%éﬁ“ﬂgéfigenerating source,

from the lower turn table with a partition wall provided
between them made it possible to reduce heat transferred
to the lower turn table greatly, stabilize the shape of
the lower turn table during the operation of the
apparatus, and obtain a wafer with a high degree of
flatness with stability, and completed the invention.
[0024]

Hereinafter, a polishing apparatus according to
the invention is explained specifically with reference
to the.accompanying drawings; the invention, however, 1is
not limited thereto. It should be understood that
polishing in this description 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 a wafer is gradually smoothed away for the
purpose of machining the wafer to have a high degree of
flatness.

[0025]
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the lower turn table during the operation of the
apparatus, and obtain a wafer wiwth a hi gh degree of
flatness with stability, and conpleted the invention.
[0024] Hereinafter, a polishing apparatus according to
the invention is explained specifically with reference
to the acconpanyi ng drawi ngs; the invention, however,
|s FAGt 11 et her edoublle-stce ddel intied sEBBATEREES

hi h
2= B 1SRG but o ar So R DR 0f R Bt h e

appHiatiNthcOsrianpi g, ﬁﬂyjﬂﬁ#éﬁﬁném proceSS|ng by
which the front surface of a wafer adualiy
waf er

snmoét KedLhRiys ¥ e Pﬁ%lsbﬁpﬁo§@9ﬂ14ﬁﬁﬁn h@afﬂ
in &%dﬁ%“%é%£%Qﬂlge8&%%4yhaﬂé&“fgﬁ@r £0Q025k a1 FHG hd

epli cts a doubl e-side polishing apparatus as an
upga&nqnmn(tablesﬂBenbomanﬂnQrcﬁlaM@ bélwhhpﬁgls placed

us accordin 0.t he |nvent|o oubI i d
be B M BRaFara 12 P taflaec Pothiams  has o
waﬂ@ﬁ%&hﬂﬂ@? hewer 1tur mdiabiley 12 wdtle r uppeanduide rifatdnes
13, a carrier plate 16 which is placed bet ween t he

planspers aite YOWer ty upRd bl e ahdl 4132nAadNa 1 nksraER L
ged01H NG, N0 &y J6a lea' d' .2 Mefefa i 2pd RRLf AR turn

pl anet ary novenent a sun gear 14 and an interna
tabdjearl 25 mchppevetulm calrlieerl pl atlee 18unThealrovidr, and

turn tabJe 12 t t ab] 13, th
they Aitertel faleh L et v B8 Wir s i Bt

drifRSRRHtd ¥e 19£|VQ8EUtQ@% 18mq 18bd 486, speedl8e¢ditkrs
speed reducers 19a, 19b, 19c, and 19d placed in an

19aappdttat Uk 7mi AnBodYd BIRCEX IThcidleAPBRFS CUswWSIgn RADY
boxt gbnf.grﬁ%g%f?%étégﬁy,l QRS tfjrﬂbf@bé&nﬂ‘gnewﬂg upem durn
lower turn table 12, the upper turn table 13, the sun
gear 14, and the internal gear 15 may be moved by using
the same motor. Depending on the purpose of polishing, a
polishing pad (not shown) is attached to the polishing
surfaces of the upper:-and lower turn tables. Moreover, a
cooling jacket 20 may be attached on a side of the turn
table, the side opposite to the polishing surface.
Furthermore, an upper cover 21 covering an upper part of
the apparatus may be placed.

[0026]

Then, in the double-side polishing apparatus 11 of
the invention, partition walls 3la and 31lb are provided
in the box 17, and the inside of the box 17 is separated
into a plurality of areas. Moreover, at least the motor
18a driving the lower turn table 12 is placed in an area
that is different from an area in which the lower turn
table 12 is included. Furthermore, the speed reducer 19a

driving the lower turn table and the motors 18b, 18c,
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gear 14, and the internal gear 15 may be noved by

using the sane notor. Depending on the purpose of

polishing, a polishing pad (not shown) is attached to

the polishing surfaces of the upper and | ower turn

tabl es. Moreover, a cooling jacket 20 may be attached

on a side of the turn table, the side opposite to the
andgolddhimg shef apesd mﬁdqﬂﬂﬁﬁw¥9banlaﬁpeﬁnéoﬂ@ﬁ-EFlVlng

ehe R G o e - W% WBUT ek B4 BT LshNg

1ntaﬂﬁﬁ£at<_1ﬂ§aﬂ.115f reb@edniendlipn, mpprbet poaceal liss 3ka area
and 31b, are provided in the box 17, and the inside of
thathd okl AFerentefaPRt e iAHIP ot Pl tRAFNt §hEF LaMeds turn

taﬂ%gefyefs ?ﬁci@ééh t&%dﬂ&éﬂtaﬂﬁ@ dskveRg the heweyrs

turn table 12 1s placed in an area that is different
andrthnzﬂpewéareduwhm@h1ﬂw9Iqmwmoxﬁrﬂompabbetﬁzmay be
1 i nc udedllFurthernDre spe d re uce& 19ad %r
PL3Gee | et ?u??\m?aﬁff&aana’ﬁﬁré Yotork-i8b6" 18c fere
arckd and the. sppednr esdapyise 1i3b, wHOeh aﬂdai%@ drsi vi ng
the upper turn table 13, the sun_ gear and t he
seﬁafﬁae?@%bzge%laelsarfté%@a iwAel s %Jg@ pe ppééedr’itﬁ dhree

ared£a ﬁhﬂeés % ﬁ%‘%marferaqm Jl;‘ewﬁiéﬁ‘ tHeV‘ﬂ'o%%xt h& 4

over®'t utn is inclu I ncidental ly, as for
drﬂvmngnﬁmmslo@ad thensmeﬁdxféhmcessplamedoramoﬁeea (a

conponent s ced in ane area, Of.
se P Ar T aitLeRorr” ke grdad, T a8 182 iy Yhe
lowdt Gl BE8Bei &ndSepar by 1he, pagtit haa vald snla
and 31b into three areas, an area (a first area) in

thenHRaed Hee pEF s 1880, dliddn@ithel IQWBFLVEPA &S APPeT
turln 1eed 3antﬁée§u§laﬁ§%e{°mﬂ aLfd) tha Wi J{Jnh $Peeds 5,

ucer a drivin ower turn table an
respﬁanfdeﬁ dBe,paadeﬁSdamdjaﬁt&ms&eed teduderseE9b,in

whi%gfﬂﬂggdlgﬁgrdéhggn%a%q% YPESs inciuded is shown;
however, it 1s 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 according to the invention, the
inside of the box 17 is separated into a plurality of
areas, and it is preferable that the areas be provided
individually with the air circulating means. In FIG. 1,
an embodiment in which the first area is provided with
an outside air intake 23a and an exhaust duct 22a, the
second area is provided with an outside air intake 23b,
a blast fan 24b, and an exhaust duct 22b, and the third
area 1s provided with an outside air intake 23c, a blast

fan 24c¢, and an exhaust duct 22c is shown as an example.
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turn table 13, the sun gear 14, and the internal gear
15, respectively, are placed, and an area (a third
area) in which the lower turn table 12 is included is
shown; however, it is not |imted thereto. [0027]
Moreover, in general, in the box of the double- side
pol i shing apparatus, as a neans of circul ating the
Incdidentyrl He, t Reebort sdnleexdiaustnidake , Sanrit Sicde tal e an
i nt ake d.the _Like re ced. . he bl.e-si d
opssi R appi ks T SRRy atP b e Rtnes s
it idcddenof hbeebexrily siseparatied speoialplupaloviyesf in
areas, and it is preferable that the areas be provided

eaghd A dual Py WERPLRe &% <1t cut atthg freadd. TP AG2
clebraridl QHDOFEBRNE HEN Ul ddifed | 281 aAGC—NES pRiOMITled

an outside air ntake 23a and an exhaust duct
Mor2zavet hefosesnndrare & omnypriona g wy L hhahheutigisdglcaiat

i ke 23b I f 24Db d ,
ene, HPH e Tareh 20r dan £k S ke b, PR e lgn Rl 4Bl

a an-oéutside air

dedd¥iaked 28¢ira@ Blasat col@ind4deat &dy abhexhaustredudns220e
is shown as an_exanple. 13 Incidentally, the outside
theaiyPR e ak@VET npily VAds & ¢ YRR Zan CRpRAF R SRhA&D Sc &9 % dkle
| iroLo.e arga, dyri frdoes net, -
EHK%E%ﬁ%ﬁ%?%?gnﬁgvgbgg gghépég?é??g %rov%ged VnQ gagﬁr may
be areate torcexaunpbee as 23& afrdd Gy lprovigapgbenaoutside
. cl.earance, between the upper cover_21 and the box 17.
21 IrHGRT LF oFDEnURPES COMFni 4kt | T WEATPRS /i ALiSde tdFe
arddie HPPEre €RYEE L 2buti R tishe riaisel (ﬂ)lflaflﬁ, thet banahome-
described third area communi cates with the area inside

dugtife 3qiper2 governd12¢icama o IRsar biveee Bet ABERERe SHGH That
theaQadiJ_I hfs '&dﬁéggl:ege@hr%@gh as %&El@étf%g‘ d?:lct_t g ar
may ~ be made In the

to circul at area by providing an
[00@#]lside air intake in the upper cover 21

Fur%%%%roS%bfgggkégepolishing of the wafer W is
performed by using the double-side polishing apparatus
11 having the above-described structure, the wafer W is
held in the wafer holding hole 16a of the carrier plate
16, the wafer W is held between the upper and lower turn
tables 12 and 13, and polishing is performed while
applying pressure from the side of the upper turn table
13, rotating the wafer W and the upper and lower turn
tables 12 and 13, and supplying polishing slurry to the
machining 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 quickly to the outside
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areas have exhaust outlets individually, the exhaust
ducts 22a, 22b, and 22c may be j oi ned together such
that the air is exhausted through a collecting duct
25. [0028] Wien doubl e-si de polishing of the wafer W
is performed by using the doubl e-side polishing
apparatus 11 having the above-described structure,

of ttee \ideplay Bsdensbd lishitiee arparahes di hgWhsheutea of

o< 25 SHLILER TLALS (i SIRIRISI YA e ftieipag e

préﬁbﬂﬁﬂéﬁﬁ@@ﬂlmbﬁyea apmqwﬂuﬁxyﬁmsutenfﬁnnthbesMayecﬁf
the upper turn table_ 13, rotating the fer W a d the
theygiste mni FaweRPL Gr HZ cased oy 4 el%n HEP§&p ) s
in gﬂftﬁm@ﬂa}?l URT ¥hbAgkh8 n M dHAiGe SHET 8RES lb%rre‘%furn
m uni [T ustrated polishing slurry supplying neans.
tablre the cloubéd-biyde pblainstsi rigy tEppanal usnTirohmend with

[ h 8 d he |
end dFE 196 BRcBASER The s TiheP Pebi e Pt om

pollithidifaappartab the lsewartddy mstabtesdztisit is
i ncl uded, mhen olishing is perforned, it is possible
pOStSdk@»aqaft%tp%aﬁ gEREr HEEE T POt R FbeBES1883P6r Vithg

pa%ﬂ%?%ﬁﬁﬁ; Iﬁrgg E%%?S%%eqwd3 é@£§htbﬁeowg§bgewiiﬂﬁ

e-si i ng apparatus 11 w thout
staﬁH&xﬂﬁagptheghodéessumituﬂﬂeﬁlmmkthgtlhaposéﬁMaﬁd()

prevent effectively_a slight, distortion in _the sh
si B E, SREs i iR notabs B3 ohel rooPasarhar uahans o
staedld oi ntParpredkbate drchagmdd éheasbapp.of the

| ower turn table 12 caused by a change in thernmal

[00z®di ronnent with the time that has el apsed since the

R R S
redﬂnﬂﬁei$ma@91ving phetdoMan‘tunnlsabbesabheth@ paiticgh
1o Ng gRf el WiBi2.0d 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 double-
side polishing apparatus 11 in a similar manner without
affecting the lower turn table.

In addition, as described above, when the areas in
the box, the areas separated by the partition wall, are
individually provided with the air circulating means,
such as an exhaust duct, an outside air intake, a blast
fan (or a blower), and the like, it is possible to
circulate the air in the areas separated by the
partition wall on an individual basis and perform
individual temperature management in the areas, making

it possible to exhaust heat generated from the above-
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st abl e shape regardl ess of the tinme that has el apsed
since the operation of the polishing apparatus was
started or the presence or absence of a stop. [0029]
Mor eover, as descri bed above, when the speed reducer
19a driving the lower turn table and the notor | 8b,
18c, and 18d and the speed reducers 19b, 19¢, and 19d
deSdT]ﬁmerf@ héret uppBerEfin st sslurcess noeesarfgeaprnidy tand
the .intern r o ectively, are placed in an
th%ﬂ%ﬁ?%ﬂg 8% %ﬁ?f%%@%ﬁ %$§ﬁ1the area in ahich t he
[003myer turn table 12 is included, it is possible to
exhaust heat generated fromthemto the outside of

t he FYSBIEI S te pOFt shi h§ dPpaPAAdS U i Wt AIEFMH | ar
scHRME - M fhowt o ahbeet i1 ddigd PYesrt ubA babkae q%$ble—
e

addi ti1 on, as described above, when the areas in
sideopoltishangasppepatatsed lbypadwr pangi tpohhealinyeatd on,

soR0 LT pataced byddw b thohhe
the i AE il SRRROLP ader T GO e FEPAFaRET 3 to

abdieastas fsoeria plrowern),, iandid herdéfkeabit ithapossiedl e
to circulate the air in the areas_separated_by the

aPRFAAT S OPF vieF PV EACEn Yilidi ARIGIN Dabt $LAndupRIFeH means
42 WA clh PAPELALULE 4 gerent Lhoihggareasq mRKiviE:

it possible to exhaust heat generated fromthe above
spelsl destuddes heat - 0ber dtdmng aolirted doiwispf itbicedidwer

to,  the outside of the apparatus 30] , Furt hernore,
turg éagzl“? sf%‘h YPBalRPSS %lugrd} gﬁﬁ%ls%l[ng%ht %ggl Py RSw g &7
and® tHd NGApanPOr fear afs thedauld e-1sfee paknshi ng

apparatus 11 according to the invention, the
respEdici Rty por i FBnascer limdpdghit tes appay 4R ds hrsem 3

an&ﬂ¥%g%eﬁ§ 8898 R Gedy +dahSePEefl 8akles Lhaled Nebove,
by removing heat quickly from the speed reducers by the
cooling fluid supplying means 42, it is possible to
exhaust generated heat more efficiently.

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 heat-
generating sources.

[0031]

Incidentally, although a material of the partition
walls 31la and 31b is not particularly limited, a steel
sheet on which a urethane sheet is laid is preferable
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
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apparatus be provided with cooling fluid supplying
means 42 which circul ates and supplies a cooling
fluid to the speed reducers 19a, 19b, 19c, 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 thenL, respectively, with a cooling fluid
heagupprei menose 28tvward tthe asPraoaredt pEc3pedPre

egyc . As described above, by renoving heat
eféﬁuc %f¥?on1the speed reducers by the cooling fluid

[osagpl ying neans 42, it is possible to exhaust

generated heat, nore efficiently. However, since th
Coolitiy 1 4P Tipl 91 RGNASENS Ldp2 RET ARG apbaratus

as NEAreNel /L hPTeSUr G REfAUSEHddin88Rer 8kl ¥hiencl udes
a notor, a punp, and the like, inside it, it is

polgrdfisrabdeps hat ushececosldimyg fiai theuppygnigonmeans 42

be pl d . hat i [
' B o ey SObtACAR VE2 S el habBhaY

indleatonsa sksthaabte Hhese fapddel abevetdeactiabad heatand
generating sources. kg?Sl] Incidental ly, although a

a reftadralyle opot hahpaet ieiash 63Wa|wf§1%f1ah%¥853fbw St -

Theo‘%.rc;vhé:ﬂ‘“@ﬁ%ﬂ Liphtedp q_sstoereﬂveﬁwtaoarmbcﬁo;%or 18a
urethane sheet I1s laid Is preferable because it nakes

and ta possedl eedocebt Aida @ lFardd timremadbpahatiusg magirh body

st.rengt h and hi thermal j.nsul ati on properties by
box g b feRbeney e SRt S ot e bBRECES e
po IfifHM By i Hgp et WEEA gt e Sepasatafowi passmateached to

effectively. [0032] FIG 3 depicts a single-side
thepdlqshimnapparaeGs Ods tdifotHareexanpreteR1sedend

MorRAGY BN 4o 51 5 hBe 5 RUI ST NG APRSE ah HEBRERN G 1 ae
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 in
an area that is different from an area in which the
lower turn table 12 is included. In FIG. 3, an example
in which an area is separated by a partition wall 3la
into two areas, an area (a first area) in which the
motor 18a driving the lower turn table 12 is placed and
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 is not

limited thereto. Another partition wall may be provided

such that the speed reducer 19%a driving the lower turn
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A singl e-side polishing apparatus 61 mainly includes
a rotatable disk-shaped I ower turn table 12 and a
rot at abl e polishing head 63, which holds a wafer W
The lower turn table 12 is driven by a drive notor 18a
and a speed reducer 19a placed in an apparatus main
body box 17. Incidentally, depending on the purpose
tabdfe mlpmsr@ ia pol agmang:h@éd J(swo@lgmmyltu §rar; &dfed
to i shing surf of_ e I le 12.
areﬁbHEngqu% %%ol?n 8er ag%gp k%iay:ge at tacﬁ%gagﬁ'a
[00sde of the | ower turn table 12, the side opposite to

the_ polishing surface. Furthernore, an upper cover 21
coveéRi RGER iiBhdro pte 8POVRe éﬁpdﬁhﬂ§§3ﬁ3§s%ewaﬁcEE

douﬁog 1&@‘;5\5;bli§‘h§.ﬁ$ éb@%lr%tsdsdedé’@éff'ﬁéagaﬁgﬂér ataum%s

the 1nvention, "a partition wall is prOV|ded t he
of @mmdu&atsnge@aramey bﬁtamﬁqﬁlﬂwﬂlly plagedadn am¢ at

| east the t.o a dri the I r-fuen-table _12
areag ﬁ%ﬁ%ﬁ??%g éé%apéﬁ Qﬂ%?§r§n¥gfﬁgﬁ1a% aﬁéa
emblod i reh imewhi@wethteurfrirtsaiolaecelé is ﬂ;ﬁs{zuded wh.l’a:hFla(ﬁ

3, an exanple in which an area is separated a

outsdidd t3igh Wtrk8133ai ARG Blb AFEHLST %waFe%eaaﬂdr &he
seﬁ? )aféhvtgg$r59 eHD%QEhl%%(Hd@éf@etgﬁrlQW%%k%UQ@b

ace an area (a second area) in
a uMasﬂwﬂdna%@medanddaneexﬂamsuﬂdwwng2he150ﬂepwmu@m an

[ | aced apd the turn | e
exahiriaradl TS ERbune TRoMRFSLd 1% Horacp: fipRdy has to
be HRETSIhiANother pant it ved | oveyibe ﬁfiQV|ldﬁdaa(SfUCi1rea
that the speed reducer 19a driving the |lower turn_ 17

Fuﬂﬁﬂﬂﬁ@Q@ﬁpl%%%dexhadﬁta@@§QQHﬂaYS ?li I Pérenrt treskhaTe
s 3A0 AL ENBcl DY it sples o) sypasiuce
thritweth a collecting duct 25. In addition, cooling fluid
supplying means supplying a cooling fluid to the speed
reducer 19a with a cooling fluid supplying hose may be
provided, and, in this case, it is preferable that the
cooling fluid supplying means be placed in an area that
is different from that of the lower turn table 12.
[0035]

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 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
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doubl e-si de polishing apparatus descri bed above, a

means of circulating air may be individually placed

in the areas separated by the partition wall. In FIG

3, an enbodinment in which the first area is provided

with an outside air intake 23a and an exhaust duct

22a and the second area is provided with an outside
turgl rtamtakd228b, pladsidasin fan 2uea Bhdtad sediddstr et

22h i s shown.as an .e le. r r tside air
eedifind $Pep o inal e P o ub e R, rab eand 38 he
induidedle @sriknthackadfecanitiFuridedonbee-tsheleexitdlisthing

ducts may be joined together such that the air of th
aPR&Hia &S af@BCT sPeghAkSVEd B URR ASROPPedti kG durtned.

it %%‘#6%§9giéi98’e%@yqéﬁlﬁééﬂ eSHUPRLXLNG BARS e motor

supplying a cooling fluid to the speed reducer 19a
18anidhiaimgothaglbeird tsupplydainke hbgeamayg kBy tor diaded,

and, in_this case, it .is preferable that the ol i ng
outiiiiey Shpbhsi Ry RSP LU T RS aRPRPas a1 &
wittidderente bt onyt hat afouwdie domertivng,t ablke n2.i4 0035]
When singl e-side polishing of the wafer Wis ) ,
Possedtlr ned ByeUsnig effe il Y st del pabhts Ritsd Cafpdat i
6 L NGet a -d | rust h f W
T S 08 R e LB s hig. head 63 By e ous knisun
inflolatiawy ofrehbatds asclk assatitachingist puisshbdax tar polish
vacuum sucki ng,  and polishing is perfornmed while
th%ﬂﬁﬁ€%5dﬁp+%sguFEa£ﬂ8msqﬁ%?Side of the polishing head
63, rotating the wafer W the polishing head 63, and
the lower turn table 12, and supplying polishing
[0053@rry to the machining surface thereof. In the

5 RS ) SRS sl e bEELRE" s
thd s rptacedonhnaaa axkedatimatd.i s different fromthe area
(Eggkp éc )the | ower turn table 12 is

The lower turn table 12, the upper turn table 13,
the sun gear 14, and the internal gear 15 were rotated
under no load condition for three hours (without setting
a wafer W and performing actual polishing of the wafer)
by using the double-side polishing apparatus 11 of the
invention having the structure shown in FIG. 1, and the
shape of the front surface of the lower turn table 12
before and after operation of the apparatus was measured,
whereby the measurement of the deformation of the lower
turn table 12 caused by heat generated from the motors
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
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included, as is the case with the doubl e-side

pol i shing apparatus descri bed above, when polishing

is perforned, it is possible to exhaust heat

generated fromthe notor 18a driving the |ower turn

table 12 quickly to the outside of the single-side

pol i shing apparatus 61 w thout affecting the | ower
takther waabb @, remkingai dinsessidl orrepibgehe éhpdéctafvdiie

Lo 140 Eh5LBLILER (hed B oY W vas

35 mesul tandtthe possithloa tspageal ich tiideinatenaW igeaax was
st abl e shape. [0036] Hereinafter, exanples and
3 IPFhparative exanpl es of the invention are expl ai ned.

( Exanpligichl Shhe, | oves ﬁéé@u&%ﬂéﬁﬁuéftgﬁé“@@?BrﬁHE?gn

table 13, the sun gear 14, and the internal gear
of were rotat edurunteb leo Wwasadaonidid | @atf os inkr @e siaurs
c %yﬁthq¢1 set%ing a wafer Wand perform ng actua
YRS R SH " BE L ¢he wafer) by using the doubl e-si de
pol hshicigliapparattise 12eotilthe thrRvesHdmd davthg Lbeer
structure shown in FIG 1, and the shape of the front
turgytiegele® drhemet RBwBPPRAT UsaliIaS 13¢ BefbrBIRAd ldf heyd 2

dirPRe a¢ on gh ;Qeﬁi\@g@;@w&% Was easuErd. cuMaer ey d her
asurenent of the deformation of the lower turn
thet dolwed X wausesbby headt thendratest fpoimtheeant ahe and

t he eed reducers was carrj out. Incidentally,_.the
ceny iR s S 2N BN doer iR FABFETa SR
theNg il LUl $110ed dbaBRt 8 edfa thAR 0k o8N BRdea@nhbigisd®ad a

~dianmeter of 430 nm and the operating conditions were
dimpdie £f 1% oM8: the rotation speed of the |ower turn
table was 50 rpm the rotation speed of the upper turn

19 table was 30 rpmin a direction opposite to that of
[0063Hd

(Comparative Examplé 1)

Operation was performed under no load condition as
in Example 1 by using the conventional double-side
polishing apparatus 81 shown in FIG. 4, and a change in
the shape of the front surface of the lower turn table
was measured.

According to the results, while the shape of the
lower turn table when the apparatus was at a standstill
had a dimple of 1 um, 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
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| ower turn table, the rotation speed of the sun gear
was 35 rpm and the rotation speed of the interna
gear was 3 rpm Incidentally, the nmeasurenent of the
deformation of the lower turn table was carried out
using a stylus type profiloneter. According to the
results, the shape of the lower turn table when the
theapPurre uet wabeatl oedt &ndst itabhadcausdfinplye opfe rR oA &0 f
di f b e .qut e : I r
e A ERETE i P onds o dht Hoas O ha e sbAgY, et
it wass 11 pfumand the shape dthes eof afi¢etnvehe iapparatdisthe
had been operated for three hours had a dinple of 2.6
resihty 0o37g2 L edohpar ataPe iBanpte ) OpBRREI 8r€ wdy tower
tuRerd 5 ned; undening kead eondifdoni g, in Exanple 1 by
usi ng the conventional double-side polishing
apparatus 81 shown in FIG 4, and a change in the
[0 pe of the front surface of the |lower turn table
was neasured. According to the results, while the
(Exshapes of) the lower turn table when the apparatus was

at a standstill had a dinple of 1 pm the shage
t heB¥ofusdmerthhelappheasisena® Pedhi tperppagafye 11 of

thd MR oMss BRdya dhmee . of 1dopM c2Rd4ENELE i8S Ry was

d
change of 10 pm Mbreover, a neasurenent carried out
actard lhoure af ¢ emedpenati e lafcdrmes imppar arys twas wstfcpped

sl GOl ebabledl TRLE 8% S AT 5000, Lgre e, dabie
12 apRAraidsupesri fuanstepned 153 adesh [R988hnAsuteserd bed
diéﬁg@g? g¥”1526hﬁmagggn%npgjﬁgﬁﬂquiQmeger 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
one wafer holding hole 16a. A normal polishing pad and a
normal polishing slurry were used. The polishing
conditions were set as follows: a polishing load was 100
g/cmz, 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,
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t he shape of the lower turn table caused by operation
of the apparatus was 10 pmin the conventi ona
apparatus, it was 1.6 pmin the apparatus of the
invention, and the results revealed the stability of
the shape of the lower turn table according to the
invention. [0039] (Exanple 2) By using the
andidifl ®- sg Hebpbl bshiksg dgppatad usrangef théhlﬁ@e@tlon

dlf%éﬁence eg%eeh go%g&%ﬁ%ﬁkﬁégqﬁf ﬁ?gmé? %@A@/a d

er orne on a siflicon’single crys | ecte
a ﬂihu@ﬂ@lp@g1tmﬁhdﬁnﬁa@gLaddMEd@weél&uﬁmetabl@nelZ and
t he upper turn table 13 both had an outside dia ter
refgremep wnthAbdealRiinsi d RLARRRr bF 436 RAPNSFi

waf%f £PNy Sé99£§ EBV§BQ%HM%H%T%§@W'Qﬁrﬁagbagﬁt%%éﬁwafer

mm wer e pol i sh in one batch by using five
1S(nnrr$nte@laoebe16 ﬁéﬁﬂxﬁuﬂﬁa¢$e gadr pervplatass arg

haV| fer ho hoI 1 a. _A or, M
ln%;ﬁ% i g pﬁaea neﬁgnﬁﬁj%ﬁﬁlﬁﬁ sWuPr@ e s
usedt Tifye d¥H 4 Bdk PEd @Hﬁdl t lsqrms:e/yerlm sethe agofiblLkewsdea

pol i shing | oad was 100 cnz the rotation speed of
poliifh inmerPPaFEAtBabL wés%m e Ehenr ot &€i dRVWSFeddr R

tale tﬁgigppféatgégvﬁﬁgl%émﬁﬁ:%%téﬂgé'Hgﬁtdb%ﬁgféylng

opposite to that o | ower” turn
souun&u1@nls@bededt bbethﬁwgﬁﬁﬂ1W%mn36a&bnﬁlabhérom the

rotat| t he i nternal was 3 rpm
a1 S Re hoBAE tah e S0l a1 et ceClibedning
chatgfe %f@tﬁ@”eghépenba shat & dwe mhiehnt Beblappar @tauﬁse’hadoy
been in a stopped state for 12 hours or nore,

thecHangesenaet i BRapever wrslugiedr wheerP¥dth tfﬁat%ess

ot IORENESSSLBePabLEDLED WAl yegg porpe e, (0040
contlnuously fromthe first batch to the fifth batch

[0041]

(Comparative Example 2)

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 pm, 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 pm, in the
fourth batch, the shape was concave and GBIR was 0.4 um,
and, in the fifth batch, the shape was concave and GBIR
was 0.5 pum.

It is considered that, in the conventional double-
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21 and GBIR (gl obal backside ideal range, which is a
di fference between a maxi mum positional displacenent
and a mninmum positional displacenent 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 1is corrected to be a flat surface, and serves
Sidﬁ;Hﬂﬂi$m3m@aappa©ﬁtvﬁe8ﬂhaﬂhésst®ftbﬁeiméﬂéﬁPCWaéﬁb 1
consi der si.ne e I [
ne gt Shoar AR SR T i ek bR mPREY S5 Sha
thet Urirke t abhe sRLPE &&at&@rwmmSt@fmthmsew changed
heat - generating source is _isolated, by the artltlon
Slmqlseaarew%ﬁwael%@@éqa#%.fclhaW%SFoaér Gr 1 3 &1
12 is included, a change in the shape of the | ower
turn table 12 caused by the influence of heat was
[00rdeduced, whereby the flatness of the wafer was

obt ned stabilit 4 Conpar ati ve. Exa
O Bt e haRieht ohr e A T AR B S
is @ﬁftf omeﬂté@d@ﬁ bhe ware wondid lé}ﬁtso@ﬁméheseh@freof
excegt that the conventional doubl e-side

deswqbﬁﬂ MRPOoEppaf BEusPeY s KFRPI NG 12 REseddedn
G I capnien t
exahgggginlgia%%Y%ﬂgnae?é tu§g§4%%§%4%?ﬁgéég? |%3et%%?%é
st rmesil tes, a$nthhetébhstcb&td@eatmecsha@elmBSheonﬂa&maubf
GBIRwas 1, um jn the second b h t he hape
thec Bt and CBPREREE 93 SRt LAt T nP 1 LR SR Y S
ands R Mass COATAY ewaRd i BitRaVase dhrdi @ kBobBeoff @it h
batch, the shape was concave and GBIR was 0.4 pm

pr%ﬂﬁmtlkﬂY¢ﬁ¢i@ﬁth bat ch, the shape was concave and
GBIR was 0.5 pm
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It is considered that, in the conventional double- 22
si de polishing apparatus 81, due to the influence of
heat generated fromthe | ower turn table notor 18a and
the like, the shape of the |Iower turn table 82 changed
slightly, resulting in unstable flatness of the wafer.
[0043] It is to be understood that the present
invention i s not Iinit&&AIM%ny way by the enbodi nent

t her,eqf scrlbed ab QV. di [

1. rrerél )POllS exa%_p?%pa gugn)clzto pr*?L lﬁiatfn%to igEQwE 3 lower

turgibsdiong } ah| Motbe sane a Ygewd theed@Setheotfedlivaﬁig the
idea recited in the clains of the present inventiaon

lowgyy kel BRPERE &PAI PaPRordq st NandtheRéfitt & Pattson

be ¥y N r}newﬁlﬁ%ﬁgnga%'fa%%%ef ofhd NEowPFEEERh kRKARLT Ghe
23 CLAI M5 pol i shi ng apparatus conpri sing at’

poHxﬁhmngfﬁppaeatusupmaaﬂung a wof er agdla8$p@@@ lower
redu for .drivying.the ower_turn table; .and box

tusip Ty S0 BRLE SR LEE it R vk RREAFAT g O P

turef ggﬁaéomeﬁeggﬁa table, the polishing apparatus
pressing a wafer against the lower turn table and

pol Bghiime itdre offeRebhorot st |S@g>atrt@et%we@t0t arRlbgBldty
V%*l%ae% rb@” 'gﬁkéﬁt% t g 1BoX 4%y S@rﬁ’éf#@@ gtrqv%n the

areas y a partltlon tor
lomcém viungn tthebléeower pllacced abl ean salpdaacedaltn ign darfggrent

that is different. fromthe are [ t he l.ower
EXTNg b 62 | S HELGHeqe 3 0VFe O T shPRY SagBar fgided
according to claim1, wherein, in the box, the speed

reducer driving the lower turn table is placed in an
2. aredhehaolilsving erRRRTREBM 2O Takidrd i vo whi @Bt Re

whef@%ﬁ fﬁntﬁgbkgxhsthgcgﬁggh 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.

3. The polishing apparatus according to claim 1 or 2,
wherein the areas in the box, the areas being separated
by the partition wall, each include air circulating

means.

4. The polishing apparatus according to any one of
claims 1 to 3, 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.

5. The polishing apparatus according to any one of
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3. The polishing apparatus according to claim1 or 2,
wherein the areas in the box, the areas being
separated by the partition wall, each include air
circulating nmeans. 4. The polishing apparatus
according to any one of <clains 1 to 3, wherein the
pol i shi ng apparatus conprises cooling fluid supplying
clagmensl dia cl avhageand toepplodiimgrirg caep & AgtBuicempd iges
| east, .t he speed reducer .drivi the Lo . | e
a pv%itthhalrt%okf(?%(g B glgéngubcp Yi'tg Hose ant\é\ﬁ%o%wgshgﬁg
appspReed J ashticeses atlet ha fegoldgig i the suppkyi ngrieandle
_is placed in an area that is different fromthe area
withn the @t hehiedeheadr narsbiRe iisSheR| Yaedvalsr - The
pol i shing apparatus according to any one of 24 clains
1 to 4, wherein the polishing apparatus conprises a
6. pol Tski py lhedd | abmgr & heswateordamg tthe oy i ahé ngt

appar.at.us presses the fer .against the |ower turn
c1adBB a6 (4 (RS ROk Pa g DRadd T o FERBA S RAr Lher
comp@fi®fes Qu1“ﬂﬁp@@|tﬁbhn@aﬁﬁﬁgr%iuﬁnﬁﬁﬁ@éﬁingnthaéynQHG
S

of claims 1 to 4, wherein the polishing apparatus
geaftyr REOr T o | SeSedn reppee asur rPabf @ 8280n°deife an
it er gepl , oLS @ e ediice one;f g
uppggbﬁlgglt e ubpgggtgﬁﬁ %%ﬁ?g, t(é sun %ég?, and%tﬁg
fori mtrevnalg geas upperdeiuvinng atle uppger $wnngeabl eanthehe
. _.sun gear, and the internal gear, and, a plurality of
intEiPaleden i o QaBnPIHEFING 8 Wal® " hot B RYRGPe 22ch
havi@lgdianG;dher Wab Bdi ngndotilee n N iirihi 11t apRaEal USnUS the
doubl e-si de polishing apparatus Wwhich holds the wafer
polighing wafgraohei hg RolPeubflaticldeape} ephpndt epragrRESs
.t he f e he_|I r n e . upper
Whlkﬁrﬁﬁﬁé%{ésu%ﬁgggggfg?n&“%o&%ﬁggéﬁggpﬁg%$igﬁ?%gognQﬁﬁ%
carwdfear gijatret atohdst hhel awueert et et ethandovke upper
tabtllér nan.tdabtlhee V\lﬂlaglagr mtall.(llrplg tta%iec,ararr{derpgigctarems 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.

7. The polishing apparatus according to claim 6,
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.
8. The polishing apparatus according to claim 6 or 7,

wherein the polishing apparatus comprises cooling fluid

supplying means circulating and supplying a cooling
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rotate on an axis thereof and revol ve around a point

by rotating the sun gear and the internal gear. 7.

The polishing apparatus according to claim®6, wherein

the notors 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
£1utile tiontErnaspgedr redreepicacednd it ah eaed ehathps lower

di fferent from a |ch rn bl
turhgt %r%c‘? ude? ‘ééP%ﬁe[C%%r“ fimg apggga%ggeg%%gr df‘:ﬂlg ttgle
mt@elraiam Gy r 7for wher eingt kéepaldwsht nguappasbies the

conprises cooling fluid lyin ans C|rculat|n%
uPPgid SiEpl Y3 a EB@ SHG g@a«fﬁpfu.aolf1 oRhetRpgEgRal gea
with® GRS 1.0 efi@ideéﬁqu JkﬁﬁIhﬁ%@ranéué80§§ﬁbethbhe

upper turn table, the sun gear, and the internal gear
spefear nhduaqmﬁth@ndombe C@pdunﬂﬂEﬂulﬁesugpbﬁnngumﬁans is

t he sun t. |ntern e h
pl%&%ﬂl%ﬁ}%qLﬁ{F%ug€F§l ﬂ%ﬁ? 4 oot ?%geﬁﬁea@%%ee
whilc@dUags siowde tﬁEnC@@bll@zg ifd quch_sm@diyl ng means is

placed in an area that is different fromthe area in

which the ower turn table is included. 9. The

pol kshi g n c 1
0. Fo 40R R aAAR R C A DR TR iy SRR B LT
cladlisch aar®et haneréoamtbkegtaritsidiadnl. w@2bl is a steel

sheet on which a urethane foam sheet is laid.
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