POLI SHI NG APRARATUS BACKGROUND CF Tj LMMENTI ON 490107t

Field of the Invention 5 The present i nvef¥! oh relates to a t?ybv%
pol i shi ng apparatus for polishing a wafer or ot her workpiece h@f

by a carrier using a rotating platen. -1 - 2. Description of the

Rel ated Art In the past, as this type of polishing apparatus, 10
t here has been a cheni cal nechaniRQLISH A PARKTIE : appar at us.

FIG 10 is a sectional view of a CMP appar at us. In FIG 10,
reference nuneral 100 indicates a pl aten conprised of a disk having a
polishing pad 101 1BACK@ROENPAOFOTHES INVENTUONACE. The pl aten 100

Is attached to the top surface of a rotary nmenber 110 rotatably
attached to a centrat shBield of the IRVEREACR bearing 112. This is

designed tgp rotate ' al; it 0t I r o maki ng t he
20 rotary nenber {%8 ngéggEbéhgeﬁgégp %?18$%3r¥8??g2%11%&9gg%rCe 130.
In this CVMP apppparatusafoafpoli8fling pl aaddrasracther wadipisxe drekdich a

pl aten 100, the wafer 200 is Eressed , again%t it by a carrier 210, and
the platen is B¥d® FBT358T PSR 2nkPLEtIBgpPYRT§™ pol i shing sol ution so

as to polish the vwapgscePBtion of the RBAGEWCAlly, the carrier 210
presses the wafer 200 on the carrier 100 through a backing pad 211

attached to i t Snbbheopasty f asethilse typst of pOd ishd nohepparatns210 30
are made 4t ro [ his state.in.the sa di,rection. ,._at sanme
rotationacpspeégégﬁtﬂ?%iégfpnﬁ,Cpﬁ@lgﬁﬁrpggganlcaglgoﬁésﬁ&ﬁgt cillate

in the di ametrapphrdtugction of the platen 100. Further, in

such a CWP apparatus, a | aser sensor 35 300 is provided for neasuring the
state of polish of Fig- 10 is a sectional view of a CMP apparatus.

In FIG. 10, reference numeral 100 indicates a
platen comprised of a disk having a polishing pad 101
15 adhered to its top surface. _
The platen 100 is attached to the top surface of a
rotary member 110 rotatably attached to a central shaft o
111 through a bearing 112. This is designed to rotate
integrally with the rotary member 110 by making the
20 rotary member 110 rotate by a motor or other drive
source 130. _ |
In this CMP apparatus, a‘wafer 200 is placed as a
workpiece on such a platen 100, the wafer 200 is pressed
against it by a carrier 210, and the platen is made to
25 rotate while supplying a polishing solution so as to
polish the wafer 200.
Specifically, the carrier 210 presses the wafer 200
on the carrier 100 through a backing pad 211 attached to
its bottom surface. The platen 100 and the carrier 210
30 are made to rotate in this state in the same direction
at the same rotational speed. At this time, the carrier
210 is made to oscillate in the diametrical direction of
the platen 100. , _
Further, in such a CMP apparatus, a laser sensor

35 300 is provided for measuring the state of polish of the



-2- . wafer 200. That is, a small dianeter hole 120 i s nade
passing t hrough the polishing pad 101, the platen 100, and the

rotary nenber 110. The | aser sensor 300 is disposed 5 under this hole

120. Due to this, when the hole 120 -c@nmes directly above the |aser
sensor 300 when the platen 100 is rotating, a |laser beamis fired from
t he | aser waefeswr2Z@DO toward the hole 120 and neasures the state

of polish of the wafgr 200 over t hol e 120. .10 .In such a polishing
apparatus of the relﬁ}aet'd e @ smgﬁ&p‘f’aﬁ%@%b%%e, %Q/\B’V/‘_‘érlf‘a %e?%s'\%e?% t he
fol | owi ng Rl HBehe polishinéz%éci‘eld\@)( efh2 091 £084 | OGS DEd Nehe

in e

pol i shed, as shown FIG 11, apprOX|natghé center portion of the
15  pol i shi ng prteuY memerr bl ecbine ntaser nsemwser t o imedisposedner

peri pheral cport.j r ouf er ripheral . g&ég'o That is,
uneven Wear5 occ“tlljrggsexlontliﬂsg }b‘#? sln?ﬁ‘g Ig‘é%l £ thjﬁ)’l. allcl:hﬁ?? rrlé?l?tlzl% : .
necessary to steyméNedidtly alsPParetiaislagél ds@ssot B0 0 niteen petie pher al
portion or out er iﬁ%lJOheral portion to reduce themto the thickness

of the center R}YIEHH t5S FRFyELR%e Pol2ZPF Neeadis fire@d frametlaeore,
he CWwP | [
the appar at%’%sét‘ﬁdséﬁ’s&e ?éé’pggxga}&”the ?of‘e %@p%gé!ﬂgaﬂfje§ h@hT:u

operating rate e apparat us was extrene rther,
it is necessarystatactfigpelisic dfiskhie wafese280roded therhdhe r20ati ng hol e

120 comes_directly - ahove the, | aser sensor, 300, _so the control of the
timng 19 i s extré%ﬁ/mg‘?f?il%%%?hng%EE%%‘F‘é?,°¥h%h%va¥%fa'é%‘é 3t

osci [ 1ates in 1oeprhRiEd rdisibe i 08O, Ofnehe Whak Sthe £0118Ring0 vhen the

hol e 120 arrives directly above the aser sensor 300, it is necessary
to control the Problemsi||ation of the carrier 210 so that the center

PO n O P! Pher e S OEAL oM UGS o800 851 PSheaPOSh  bRBRE
in FIG. 11, the approximately center portion of the
15 polishing pad 101 ends up becoming worn more than the
inner peripheral portion or the outer peripheral
portion.

That is, uneven wear occurs in the polishing pad
101. Each time, it is necessary to stop the CMP

20 apparatus and dress the inner peripheral portion or
outer peripheral portion to reduce them to the thickness
of the center portion or to change the polishing pad
101. Therefore, the CMP apparatus had to be stopped for
a long period and the operating rate of the apparatus

25 was extremely poor.

Further, it is necessary to actuate the laser
sensor 300 when the rotating hole 120 comes directly
above the laser sensor 300, so the control of the timing
is extremely difficult. In particular, the wafer 200

30 oscillates in the diametrical direction of the platen
100, so when the hole 120 arrives directly above the
laser sensor 300, it is necessary to control the
oscillation of the carrier 210 so that the center
portion or peripheral edge portion of the wafer 200 was

35 positioned directly above the hole 120. Control of this



-3- . was difficult. Therefore, it was not possible to accurately
measure the state of polish of the wafer 200. Further, there were
cases where | aser neasurenment becane no | onger possible due to the
polishing solution 5 accunulating in the3small hole 120.

SUMVARY OF THE | NVENTI ON The present invention was made to sol ve
t he above wpsodiL&fd cuAl -hTbeasfors, objterast Bofr B@sddbdepdri shing
appar at us desi e e of, gt t i ove
he operating AacarafelichetoubariRe Veate be B LR 67 e vaTEr 200°
according to a firstuzthee! thereOWelrbecpsesenheirevansieanmneblsarement

provi ded a polishing apparatus conprising: a rotating platen; and a
pressi ng REFBBE POr 1RBRREXgPORE RSk BHEcECo bRl PRild SPinghsotttion
dianmetricad di LeehinglaehnkNgaP e hl eg5png it agai nst the

pl aten, wherein thgapﬁgﬁgﬁ ?? E?%igg%HFnESRE 12 an inner peripheral platen
portion and a donut SUMMBRY OF THRUINNVENE@IONheral platen portion arranged
concentrically nd capabl e ,of rotating independently. Due to
this configuration,T%P Pﬁ@sﬁﬁﬁeﬁnﬁﬁpgﬁﬁﬁrg s magepF&téH 8r%%8na§ﬁgethe

outer peripher grop13idn aRe ha@Nas its2bHjERee thOprBhdide iaN peRRaning
directions and the wor kpi ece is madé to oscillate while being pressed
agai nst these pPeratus giesigned foeprpyentonngvenowear 25 theeblgiienal

platen p i on .he pressing nenber.. the r kpi .S, pol i shed by
t hese inggé peF&%%éng%HFaiéﬁ oper &Pﬁi5ﬁt§n8fog$§r35§%§6ﬁgfél pl aten
portion. At this To fachBeviel thisPepiekte hecedidinl tthe ar @ialsitorapesiteeds

of the inner peripheral platen portion and the outer 30 per i pher al
pl at en portionotfotg‘(ﬂ preseps dnventions kBgre is pyewiged andelishimer al

pl aten portiOna%@%r%%h%rquPﬁ&@?%@thr?BtBE§5§nPﬁg%%59nand a ressﬂ%ﬁther’

according to the“aspect o ent’i on, I nner peri pheral at en

portion and thaeniiear £3% majkdnigptdeaworkatieceposiiidd adee immddhet o rotate in

opposite ;g diametrical direction of the platen while pressing it
against the platen, wherein the platen is divided into
an inner peripheral platen portion and a donut-shaped
outer peripheral platen portion arranged concentrically
and capable of rotating independently.

20 Due to this configuration, if the inner peripheral
platen portion and the outer peripheral platen portion
are made to rotate in opposite directions and the
workpiece is made to oscillate while being pressed
against these inner peripheral platen portion and outer

25 peripheral platen portion by the pressing member, the
workpiece is polished by these inner peripheral platen
portion and outer peripheral platen portion. At this
time, it is possible to adjust the rotational speeds of
‘the inner peripheral platen portion and the outer

30 peripheral platen portion to adjust the amounts of wear
of the inner peripheral platen portion and outer
peripheral platen portion.

Further, according to the aspect of the invention,
the inner peripheral platen portion and the outer

35 peripheral platen portion are made to rotate in opposite



-4- di rections. Due to this configuration, it is possible
to make t he amount of wear of the inner peripheral platen portion
and the amount of wear of the outer peripheral 5 pl aten portion
substantially equal. Furt her, atdbrding to the aspect of the

I nventi on, rotational speeds of the I nner peripheral platen portion
and outer periphFeftiprsen portion are set so that the nmean rel ative
speed between the [ ri phe ppLt and
the nean rel ative 2%%%% to% ﬁ%g %éﬂﬁig%% 5%? bi gge{%ﬁ%g%%%ggﬁtgé %gg?pheral
pl at en porthanmhﬁmmmaosubsaﬂnéfathq iheesaperipheral plabeer to this
configuration, it |s OSSIb|e to nprove the uniformty of the anpunts
of wear of the R®rtien ppd p@?¢pﬁ@?%Ptp951%%a509?|Bmeaﬂﬂt%EtE?rbEP?Eﬁéral
platen porig on.platen portidht ?ﬁf L Peb@ai e aspect of the

I nvention, the 1 nner perip 2T & ate p tlon is fornmed into a

donut shape and the mmrtmenpeacsonaﬂwgtboounehamgesb @O théhahveationf the
wor kpi ece protrudes put fromthe inpner | edge of the.in eri phera
platen portion 5.Ba§+&pa{ Sp%%@%rogdbgeo¥n?ﬁ5 g%?EPh%E?}pﬂg?E? pP%££ﬁ°n
portion. and &We€et Opéf‘iﬁhéPQi | GUE8EA %réb@n aEPUNLEL °§oW€ﬁ£t ofthe
the i nner peripheral portion of the 1nner peripheral 25 pl aten portion
and the outer pesapheelativetspeedibeticeen theuwerkpiecphandl| ipharen

bor kpi sce 100, therBSHEEEE Kaven mEt kgt ntad oR VAP RAGEDFCERE TBPR: cce,

it i s posshdtwedm® mgenéhppﬁe@enaﬁd%hé\e@xﬁt@f pEEipRELal 3Platen
peri pheral portion and outer peripheral fortlon of pl aten as a whol e
equal to a consPefeFiPn eeene agybstantially thetsame. according to the

aspect of the |nvent¢&@ to léh@é&fi% P£9¥6 edl@ Pglgngeggl?pggratus

further conpri si ng: nmeasuring device arr
posi tion peeklr&mptmwmghha.@mmfbemMEynofhEhenmnaunts of wear of the
15 inner peripheral platen portion and outer peripheral

platen portion.
Further, according to the aspect of the invention,
the inner peripheral platen portion is formed into a
donut shape and the workpiece is made to overhang so
20 that part of the workpiece protrudes out from the inner
edge of the inner peripheral platen portion and the
outer edge of the outer peripheral ?laten portion.
Due to this configuration, the amounts of wear of
‘the inner peripheral portion of the inner peripheral
25 platen portion and the outer peripheral portion of the
outer peripheral platen portion change in accordance
with the amounts of overhang of the workpiece, so by
adjusting the amounts of overhang of the workpiece, it
is possible to make the amounts of wear of the inner
30 peripheral portion and outer peripheral portion of
platen as a whole equal to a considerable accuracy.
Further, according to the aspect of the invention,
there is provided a pdlishing apparatus further-
comprising: a first measuring device arfanged at a

35 position peeking through a gap between the inner



-5- . peri pheral platen portion and the outer peripheral pl at en
portion and at a position over which the center portion of the
pol i shing surface of the workpi ece passes and neasuring the state of
polish of the vicinity of the 5 center portion of the polishing surface;
and a second Jreasuring device arranged at a position peeking through
a gap between P& iphexalp@liaiesy gontligremnsbriheopulier peripheradut er

peri pheral pla rd .and at.a .pqsiti . er ch.th

peri pher al por?ﬁo%r?%o E)to%e%%gﬂ iag?ﬁ r‘?deOposgazr]Toe{lceo 0 t%\gyvl\lo&khﬁ ;%ceg&;)eggses
and neasuring phetiod @f the @Pold¥hidly GurfmeWertheWaigridicep padams of

t he pol i shing surface. Due to this configuration, it is
possible to  an inge theytstalie @l et igh afe theiHighpidy afe the
center poré&ion . £CE | fi ' V] xcept
for the ga%) betc\%glgtﬁqfﬁ\gii@é%& %ge&%%}%élgﬁaggﬁ%%ﬁoraﬁdonadgsrﬁilmcg out er
peri pheral pl ameasmrinigprievice axtampsi Hte 4 posasiore gdekistatthrfugiol i sh

of the outer eri pheral portion of the workpiece by the second, 20
measuri ng devi@esa% %é%weenIﬁ%ﬁﬂiQ§§§jﬂqfﬂR§@W§§'ﬁ1§q3$&RQQ§§°n and The
above and ot hernebjRtledh JeRAlPgHER1 gii’lfiaten pdMade a9RP A 4 h Jarasant

invention will becone nore readily apparent fromthe fd&ll ow ng
description of o¥8r wWhisterthey qutefre pesd pireadi pantsiost athdhenpeitishingken

i n conjungtkion t he onpanying draw ngs, in, which:_. FIG 1
0 oLarFS ol sWmghels O SRR ke B Aok flahining the, st
enbodi nent of ife pplds®Niof the ICWMAY igd¥ipHeral portfilda of ithed bl ock

di agram of the drive configuration of the carrier; FIG 3is
a plan vi ew of Podd stilngcsugifacst- rot ati on of the wafer, the inner

PEE P2 ATy of B, IS, Geng RIS, O Y Bl 4 portion: 39
measure the state of polish of the vicinity of the
15 center portion of the workpiece by the first measuring
device except for the gap between the inner peripheral
platen portion and the outer peripheral platen portion
and possible to measure the state of polish of the outer
peripheral portion of the workpiece by the second
20 measuring device.
BRIEF DESCRIPTION OF THE DRAWINGS
The above.and other objects, features, and
advantages of the present invention will become mofe
readily apparent from the following description of
25 presently preferred embodiments of the invention taken
in conjunction with the accompanying drawings, in which:
FIG. 1 is a sectional view of a polishing apparatus
according to a first embodiment of the present
invention;
30 FIG. 2 is a block diagram of the drive
configuration of the carrier:
FIG. 3 is a plan view of the directions of rotation
of the wafer, the inner peripheral platen portion, and
the outer peripheral platen portion;

35 FIG. 4 is a view of the distribution of the



- 6- rot ati onal speeds in the diametrical direction of the

waf er, the inner peripheral platen portion, and the . outer peripheral
pl aten portion; FIG 5 is a plan view of the state of overhang
of 5 the wafer; FIGS. 6A te 6C-are sectional views of the
state of polish of the polishing pad; FIG 7.is'a

sectional vi ewmdtatiCvRalampeeexdsisin the dicametdiivpl dixedtiieh erbdierent of

the present 10 l nvent.i on; . FIG 8.s a plan view of .the state
of arrangenment Water, g:f‘hﬁ Hemes Reskhhgral platen poDrtJ'ﬂrG aé“i?st}ée pl.an vi ew
of the nmeasur erfijier QHOPhé¥al platddod@dsinsensors; 15 FI.G 10 is
a sectional view of a appar at us of the related art; and

FIG 11 is a sectiofBlGvi%viofa tihamrisiem of dihe oftate of pireshang ahe
pol i shi ng Bad. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 20

Preferred enb0|9ﬁﬂﬁ%?%ﬁ'the present invention wl| be expl ai ned
bel ow wi th referencertas i e HRAVMOSre sectional viewstofntloslisweatg of
FIG 1 is a sectional view of a poljshing_apparatus according to a
first enbodi nerROb¥sh Rf fhasgrlishing Radtion. Thi's polishing

apparatus is a CMP apparaj usg 4 secﬂﬁiﬁ%%t%?%?&%%@ carrier 5

serving as a pressi ng nmemnber . Is split into
two into an i nmercdingetro Ehetrlal ropl eritsod joerit cf thhearpresentut er peri pher al
pl at en poa ion 13. The inner peripheral platen portion 11 and the

out er per'bhenﬂnYﬁQﬁ¥9Pportion 13 are respectively attached to the

upper surfaces of therg, 8 id o PYaiePhal of e sake 3P arrangement
Specifically, the rotary nenber 21 is rotatably

of the laser sensors; : _
FIG. 9 is a plan view of the measurement regions of
the laser sensors;
- 15 FIG. 10 is a sectional view of a CMP apparatus of
the related art; and
FIG. 11 is a sectional view of the uneven state of
pelish of the polishing pad.
‘DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Preferred embodiments of the present invention will
be explained below with reference to the drawings.
(First Embodiment)
FIG. 1 is a sectional view of a polishing apparatus
according to a first embodiment of the present
25 invention.
This polishing apparatus is a CMP apparaﬁus
provided with a platen 1 and a carrier 5 serving as a
pressing member.
The platen 1 is split into two into an inner
30 peripheral platen portion 11 and an outer-peripheral
platen portion 13. The inner peripheral platen portion
11 and the outer peripheral platen portion 13 are
respectively attached to the upper surfaces of the
rotary members 21 and 23. '
35 Specifically, the rotary member 21 is rotatably



-7- . attached through a bearing 31 to a center shaft 2. The
rotary menber 23 is rotatably attached through a bearing 33 to the
outside of the rotary nenber 21. At the bottom portions of the
rotary nenbers 21 and 5 23 are fornmed teofh-portions 2la and 23a. The
toot h portions 2la and 23a are engaged with gearwheels 4l1a and
43a attached t etthehedathsounghdai beardnig Gds t4l aament@r shafind.dMhee t he

drive portions_41 and 43,so at, the r S 21 and 22 r.Qt at e
in opposite d|F8%PF8n§eTBer 2Bo&ﬁdr9ﬁ€t@€&ﬁéﬁﬁé%ﬁ¥¥%g hrough'a’ begaring,,
portions of thg3rebathenBiitgigelbraftthe?Iotary detbed Pad into ring shapes.
The wi dths. of the top portions are set substantially

The inner peripher aRtpitheehosdom portiomnsd othdhes rcmﬂ;ﬁg?uﬂr@é?ﬂalaqﬂ aten
porton 13 ar e p4eLaghalbea roch! 38954-10 Yia Lo ol ages Yoddiese top

portions. nner aten portion IT7s ating

menber havi ng pbetians Bidt hnas 213e atrep emjafge@h wiftH Rearwhedla ailya rangber
21 and is provided on its surface with a polishing pad 1la. Simlarly,

the outer peri ﬁﬁér attachedytay @#epélhtalf&$ P&F 0 1y1es ®OF tiaRF entfdd &3 t he
sane Wi dt Bn@s ghiGet (E?xep&'i:tj. %frttlla?ls gla?ﬁﬁ@%ro ﬁfd;q:ﬂes al so

provi ded on |ts sur ace wth-a hat is, the
i nner peri phera‘btplrart aemperrtsi Qli ]ahdalm %taﬁehe.mtdp@ospﬂre phieresdt et en
portion ]ﬁq havin ds l1lla and 13a are set to

[

||sm
subst ant a28un GQP e QP%ta ranged concentrically about the

center shaft 2 andmreetbgtg llo%ew%@ lpbtiaty memdRHOIL @l r20ti ons
by the drive portions 41 an On thé ot her hand, the carr|er 5

has at its bot B&& formegluniné;@erangorsmplp@(se [Tdled iwigl st oHEthe tdr ch a _
provi ded wit " BoFbs83 TRl SHT anbaRa iR eBo " 1" S Connected o a
nmotor portion 3, asTheowWanet pe@ipherdd platen portion 11 and the
15 outer peripheral platen portion 13 are detachably
attached to the top surfaces of these top portions.
The inner peripheral platen portion 11 is a ring
member having the same width as the top portion of the
rotary member 21 and is provided on its surface with a
20 polishing pad l1la. Similarly, the outer peripheral
platen portion 13 is also a ring member of the same
width as the top portion of the rotary member 23 and is
also provided on its surface with a polishing pad 13a.
That is, the inner peripheral platen portion 11 and
25 the outer peripheral platen portion 13 having the
polishing pads lla and 13a are set to substantially
equal widths, are arranged concentrically about the
center shaft 2, and are rotated independently in
opposite directions by the drive portions 41 and 43.
30 On the other hand, the carrier 5 has at its bottom
surface a workpiece holding hole 50 to which a backing
pad 51 is attached. The upper surface of the carrier 5
is provided with a rod 52. The upper end of the rod 52

is connected to a motor portion 3, as shown in FIG. 2.
35 '



-8- . The carrier 5 is designed to rotate by being driven by a

nmotor portion 3. The notor portion 3 is connected to a cyl i nder _
portion 40. The carrier 5 is able to be raised and | owered through the
notor portion 3 by the cylinder 5 porti 81-40. Further, the cylinder
portion 40 is connected to an oscillating nechanlsn144 Due to this
oscillating rrec%&%ﬁ@&er il is dregneed Yorratate by b,%ﬂlfig]cféfrlw thore 40,

Ime);E ;)r r PSH ! glnl‘ ec? I Oh ﬁﬁ%{ %Ualshg motor %&ﬁxfsgalné%(p TAnat | on i 11

made of the opecrlalimier portion heoporhém:ngrmma?s atsisabife tto Soentmisednt .
As shown in FIG 1, in the state of the wafer being held b the

carrier 5, the %‘}ﬂl i e resdh Ehepugly the ﬂ@toﬁrﬁ%rt%@‘bp%r%x ethe ?Xlls'H’
carrier 5 gn the, doyeisl £ e%w%y@ﬂﬁ%fﬁgﬁq@a{ i er rotate

by the notor portion 3 §%omn I n S state, | the
oscillating nectenmmected te amdesdil bpeird endchareksn téde. Due tarthes 5

illate in the dianmetsical t f, the 20 t hat th
Vo torignt di 1 RTLRLBH @edhanten Pao 1 fepass BRIV A wni e

rotating in thecytl fider por@i’@ﬁsti@,g RO Aot thtoed erark®karrier 5 as!d

parallel with this operation, the 1nner perlpheral platen portion 11
and the outer ﬂ&¢¥ﬁ1e¢@loi@-ll@t@tm the tleft-usight tdiccgttiem af ar¥Gamde to
rotate |n1 fpp05|te directions by the drive portions 41 and 43

while a not showh polishing solution is being supplied. At this

tinme, the rotationalNepeetsn dxplenaticd will Pemdaderet thatepeporiomn 11
and the outer peripheral_ 30 pl aten portion 13 are set so that the nean

rel ative s?;%e‘%f‘%eﬁ‘\ﬂe’e?h%% aRparatwd ehdhhe svhriinent pher al
pl aten portion 11 arygst%]@mi, a{hrﬂ@tlye %’% bae%a‘l‘@n?rbf £ 200
a

and the outer periphera t'en portion econme su stantlaJ?@ equal .
35 FIG Being dm@lcarbwltamocﬁarimezdliectth@nsyhindm atooinion 40 is

15 made to operate to push the carrier 5 in the downward
direction while making the carrier 5 rotate by the motor
portion 3 shown in FIG. 2. In this state, if the
oscillating mechanism 44. is made to operate to make the
carrier 5 oscillate in the diametrical direction of the

20 platen 1, that is, the left-right direction of FIG. 1,
the platen 1 is oscillated while rotating in the state
pressing against the wafer 200.

In parallel with this operation, the inner

peripheral platen portion 11 and the outer peripheral

25 platen portion 13 of the platen 1 are made to rotate in
opposite directions by the drive portions 41 and 43 '
while a not shown polishing solution is being supplied.
. At this time, the rotational speeds of the inner
peripheral platen portion 11 and the outer peripheral

30 platen portion 13 are set so that the mean relative
speed between the wafer 200 and the inner peripheral
platen portion 11 and the mean relative speed beﬁween
the wafer 200 and the outer peripheral platen portion 13
become substantially equal.

35 FIG. 3 is a plan view of the directions of rotation



-9- . of the wafer 200, the inner peripheral platen portion 11,

and the outer peripheral platen portion 13; while FIG 4 is a view of
the distribution of the rotational speeds in the dianetrical direction
of the wafer 200, 5 t he i nner peripheral Sptaten portion 11, and the outer
peri pheral platen portion 13. As shown in FIG 3, if the wafer

200 and the inmdr the wafer 20&ralthe dmeverp@eriipherhl laten portion

counter-clockmn nd t e outer, peri hera Iate port| n 3 rotate 10
cl ockwi se, the 1 sapd, . W@’t’é’?‘éﬁ‘ﬁa@h 2 #0% 15

dianetrical di raeti @an igf at IG:;tiétaafcefr t#H0 dilgtrdbution REA ltil{é?rﬂitapiﬁrfﬂ
portion 11, and outer peripheral platen portion 13 becone as shown in

FIG 4. speeggedinf itdw wamerteud:lagt dimeatderofof Hdre orafeRA0/15
speed v ofgthe yaf q.%n%Q:O‘?\M}:q.g: t%] lcgﬁrita‘?:ren p(ﬁf 3 1% Al ery 203'”'1[%:6& the

boundary betmeen t he en portlon 1 out er

peri pheral pl amlpheranomiumﬂ@d&mmaas shown by the solid line arrow
of FIG 4. Note that the upward facing. arrows of FIG 4 20 |, show the
magni t udes of the r&SaSHOHR hdd@s whed & ifee waled ;794 &RA Jhsit O HBE t he

waf er 200 mvept%h%faq_ ?tu%es c? rtth idihiqle e z;clfpspeec}fhWnen A eows of

FIG 4 show the e rotatlon e points of
t he wafer 200 mmﬂet&mmmnnet|peﬂ¥phefhliﬁiaten poruirdarhelr3 ndﬁatbstrlbutlon.

of the rofation eed v1ll of, i nner _peripheral rtjon 11
i s shown 16 antcﬁ% upr by uft&tﬂnn ‘é%\s‘pqﬁ Ipatﬁ in |
from the inner tedoRiitagedird dhe dlttt&ftﬁﬂ%pftﬂéﬂevaﬂa}_erzoo, irped pheral

pl aten portion 11 as shown by the one-dot- 30 dash line arrows of FIG 4,

whi l e the di st Pegipherads platen ippntdian ildnalansheatar Pefiphrrakt er
perlpheral pIa 110 | s.sho r of downwar d-faci ng
_ hten poRRdOR A AR RN oS D0, of.

arr ows, ) ncreas rom out er edge of
t he outer per|pheraBg@dﬂﬁﬂtdﬂMﬁﬂ<Hhétﬂﬁ§tﬁﬂiutﬁﬂnnmflnhéfﬁbﬁatkdhaldash

line arro*g Ofsgégd v of the wafer 200 when the center O of the wafer
200 is at the boundary between the inner peripheral
platen portion 11 and the outer peripheral platen
portion 13 becomes as shown by the solid line arrow of
FIG. 4. Note that the upward facing arrows of FIG. 4

20 show the magnitudes of the rotational speeds when the
different points of the wafer 200 move upward in FIG. 3,
while the downward facing arrows of FIG. 4 show the
magnitudes of the rotational speeds when the points of
the wafer 200 move downward in FIG. 3.

25 Further, the distribution of the rotational speed
vll of the inner peripheral platen portién 11 is shown .
by the group of upward-facing arrows, i.e., increase
from the inner edge toward the outer edge of the inner
peripheral platen portion 11 as shown by the one-dot-

30 dash line arrows of FIG. 4, while the distribution of
the rotational speed v13 of the outer peripheral platen
portion 13 is shown by the group of downward-facing
arrows, i.e., increase from the inner edge towérd the
outer edge of the outer peripheral platen portion 13 as

35 shown by the two-dot-dash line arrows of FIG. 4.



- 10.- - Therefore, the rotational speed v1l of the inner

peri pheral platen portion 11 is adjusted to nmake the quadr angl e
surrounded by the points ABOC of FIG 4 beconme a substanti al
paral |l el ogram Due to this, the 5 rel-ati@e- speed between the rotationa
speed v of the waf er 200 and the rotational speed v11l of the inner

peri pheral platen pdhemefore bdimres tatbisanmt ispesd etjalof the ginngt points

and rel ative spee of t.he pqints . S tantiall tch with the overal
mean relative g’&éﬁi’hﬁfal g}f?:)e_n portion UP]SO%? %‘f‘%ﬁ%%?@h%%d?a#%eﬂ?eel ative
speed between iduadranglietAidtntldedasd thofpd e yvatmac 200 gl the

rot ati onal speed v13 of the outer peripheral platen portion 13

i ncreases frombefemee @ Gulptantinl aarallelporan+ Hue g0 thifsr U as
shown by the tr. [ t Ye) e, the
rot ati onal gspeé%qvl LV%T %éee%%qg%éa nerageerﬁop aeﬁa‘%%fa%%ofﬁ?@% S

adj usted to sewafer 200 amrbrtieotritaonidnslpesseed 53M aff ttee tivdredr rel ati ve
speed surrounded hy . the trapezoid to becone 20 substanti al | w th

| |y equal
the above nmeanReHiRbeFelRigfken porfion 11 becomes %3??&%&?&%4%% SrBAm
relative speed zovkhy ey f &5 L nherg r'égﬁgéu pl aten
portion 11 andathe gOlmean arr%ﬁ a%%%%‘f)%gs <v1é3> of 1"E%ergwa er 200 and
outer 25  per ispirstaintiladilon medrah oni ti8 thebhsiwerta bl Ineayusdlatinee speed
amount of year per unit time of the polishing pad 1la of t he inner
periphera+ pl at’e dgrtion 11 and the anount of wear per unit tinme of

the polishing pad 13m ahhd rrud &land, tREMONSEAle Npded POiddan tide becone
substantially equal. 30 Therefore, by making the carrier 5 oscillate

in the di FrEationaldisnesd oh of the yaterr00 anfkrtheigsetational
conditions, th i Shi t i [ ten
portion 11 and%gﬁgdpmjg%ﬂ;?b%ﬁ%ar &eerlpg?e_ex{%le %lu%tger%{ ﬁgérﬁﬁér} gjf'@pl at en

portion 13 are imprea¥es fowitHy icddtetro ftd nthe Qtdd edgPasSithe to
prevent

15 wafer 200 as shown by the trapezoid surrounded by the
points ODEF. Therefore, the rotational speed v13 of the
outer peripheral platen portion 13 is adjusted to set
the mean rotational speed <v13> of the total relative
speed surrounded by the trapezoid to become

20 substantially equal with the above mean relative speed
<vlii>. |

By making the mean relative speed <v1ll> of the
wafer 200 and inner peripheral platen portion 11 and the
mean relative speed <v13> of the wafer 200 and outer

25 peripheral platen portion 13 substantially equal, the
amount of wear per unit time.of the polishing pad 1la of
the inner peripheral platen portion 11 and the amount of
wear per unit time of the polishing pad 13a of the outer
peripheral platen portion 13 become substantially equal.

30 Therefore, by making the carrier 5 oscillate in the
diametric;l direction of the platen 1 under these
conditions, the polishing pad 1lla of the inner
peripheral platen portion 11 and the polishing ﬁad 13a
of the outer peripheral platen portion 13 are worn -

35 substantially uniformly, so it is possible to prevent



uneven wear to a considerable extent. (Second Enbodi nent)

Next, an explanation will be given of a polishing appar at us accordi ng
to a second enbodi nent of the 5 present invention. Thi s
enbodi ment differs fromthe above first — 11 -enbodiment in that, as shown
in FIG 5, the extent of oscillation of the wafer 200 is increased by
t he osci | lutevan neesmarticm Lbregiarad Mafexte200. i s nade to 10

over hang the inner pgriphe | aten portion 11 and the out er

peri pheral platen poﬁ?%?é?“&?“ﬁﬁ%erb aten 1 by’ exact |y predeternined
di stances. NeaAt ,Ungy afkpieaia 0! el 110 B eyiftert &F la pdlei Hiey

peripheral portion side of the polishing pad 1la of the 15 I nner
peri pheral pl at3RPIFRTUDRACORHNG Heo cutsgcond emhadimantalohdie on si de of

t he polishigng %de%%ﬁ:e?fc‘b‘%% jon. outer peri pheral platen portion 13 renain

t hi cker than 'ons. If the force of F from above
acts on the wafer 20fhiX emmadimexit ngi fierpottenbitige pastevd IBimstd 13a, the
pressi ng force applied to the polishing pads | 1a and 13a t hrough

the wafer 200 HRRRABINSMe ity B hyin flGr e dfhe exteRhi@kt of

t he wafer 200. g‘@{ f t Sl ; & agle of the wafer
200 with the pocfrl S ]Fln%iigoﬁjs 5 ﬂ%f%%]?ol%a%s t]ﬂ‘t[aé%eracegaet er the epressi ng

force applied tescillatimg podglsdnigm phisarid atleendvdlf3=r 70 tiemady tdie waf er
200 rocki fromthe center of the platen to the inner, ed ortion
11b side Eg t he YA Dt P rEiRg T pﬁ’%’f’e‘fbera F%cﬁ’i‘?‘br?%ﬁtja?fbl %%ea’g‘gt edge
portion 13b si dgutdr theritther OULEST a 0K | gUYEF Bdn P RLEN U (PO, 1 Ui time

during whi ch the polishing ‘pads 1Ia and 13a slide in contact W th
the wafer 200 ($%3¢hihafpredetdmrined tdiskandrs  'time of sliding

Co ) Shanoss M MiSlved et il an ) 1L, e Olnide
oscillation of pdwipiedwesl H¥¥xtion side of the polishing pad lla of the
15 inner peripheral platen portion 11 and the outer
peripheral portion side of the polishing pad 13a of the
outer peripheral platen portion 13 remain thicker than
other portions. |
If the force of F from above acts on the wafer 200
20 coﬁtacting the polishing pads 1la and 13a, the pressing
force applied to the polishing pads 1lla and 13a through
the wafer 200 becomes-the force F divided by the area of
contact of the wafer 200. Therefore, the smaller the
area of contact of the wafer 200 with the poiishing pads
25 1lla and 13a, the greater the pressing force applied to
the polishing pads 1la and 13a. Further, by the wafer
200 rocking from the center of the platen 1 to the inner
edge portion 1llb side of the inner peripheral platen
portion 11 and the outer edge portion 13b side of the
30 outer peripheral platen portion 13, the time during
which the polishing pads 1lla and 13a slide in contact
with the wafer 200 (hereinafter referred to as the "time
of sliding contact") changes. Further, the times of
sliding contact of the polishing pads 1lla and 13a change

- 35  depending on the speed of oscillation of the wafer 200. .-



- 12 - The present inventor took note of this point and

deci ded to make the wafer 200 overhang the inner edge portion 11b of
t he inner peripheral platen portion 11 and the outer edge portion 13b
of the outer peripheral 5 platen portionld3-as shown by the two-dot-dash
| i ne of FIG 5. That is, the area of contact of the wafer
200 falls and tThe tresent Bventer ciorkicrots ehethimapoirfgeaand
portions 1lb a f [ L acr as
shown by the harlfgi?én)gé)ltné g‘gac}gé)dﬁr?‘n W%%%O&l&%r}?ease }I}lﬁﬁeg gunt of
overhang M of tpgwrtidrerl WOt the imedefpeeiphéral tihka vert epo2blon s11

positioned at the center é&étlon the pressing forces app|i.ed tﬂ;ough
t he vaf er 3D ERE (ML 0| $497 RPPaERN 1140 Al 4132 Qe HeegPhexates of

sliding cogtact ﬁ éﬂ?jdﬂﬁe&n efiigea§0§k$ S 1ohe  twoddSk JdPs B! firge b@forre

smal l est. Furt pressi orces applied to the pollshlng pads
1lla and 13a ancFIChe 5. tines of sI I ding contact of the inner edge
portions 11b 13b, bec as t he waf 200 ves om 20
the center porti on. n&?‘@ta:ﬁ'r%'unft a?fo‘l"mﬁ% Too‘i’fs grater %@i\ﬂgi{l S and
13a are beli eve&h&%&@ffﬁﬁ@@r&ftﬂiaﬁ con@wéscbfgtﬁ@rmeﬁp@a &d and the
times of sliding contact, so as explalned above changes |n t he

pressi ng fmmé:somplll@dam@ 13 pbl théipel bsling padadllizaanddl 3ae 25

f d f th f hi
Rt R L L L e
pads 1la and 13gncdé¥se in ﬂ@éltém&hﬁtOcﬁlfoévéﬂ%ﬁgmrc&ﬂetleésw&ﬂeff‘@oamuntS

of wear of the polishing pads 1la and 13a, however, differs 30
dependi ng on t he? %kaﬁhﬁnt¢kﬂ§W¢€ﬁﬁg?%%eb% pPsikoned afgkhe 200.

Qﬁgogﬂ;ng:¥6|ng speed ?Pt% erqésg%sgﬂg P?ﬁ%egq?%%%}%% %#F?Mg%gﬁ?gagere
t he amounts of weefer 0200 to the polishing pads lla and 13a and the
' 15 times of sliding contact of the inner edge portions 1llb
and 13b sides become smallest. Further, the pressing
forces applied to the polishing pads 1lla and 13a and the
times of sliding contact of the inner edge portions 11b
and 13b become larger as the wafer 200 moves away from
20 the center portion. The amounts of wear of the pdlishing
pads lla and 13a are believed to correspond to the
pressing forces applied and the times of sliding
contact, so as explained above changes in the pressing
forces applied to the polishing pads lla and 13a and the
25 times of sliding contact of the different portions of
the polishing pads 1lla and 13a contribute to uniformity
of wear of the polishing pads 1la and 13a. The
contribution of these parameters to the amounts of wear
of the polishing pads 1la and 13a, however, differs
30 depending on the magnitude of the sliding speed of the
wafer 200.
Accordingly, depending on the amount of overhang M
of the wafer 200 and the sliding speed of the wafer 200,
the situation will occur where the amounts of wear of

35 the inner peripheral portion of the polishing pad 1la



35 .the inner peripheral portion of the polishing pad 1la

- 13 - and the outer peripheral portion of the polishing pad 13a
becone too large or too snall conpared with the amounts of wear of the
center portions. Therefore, a dummy ildner peripheral platen portion 11

and outer 5 peri pheral platen portion 13 and wafer 200 _are used in
advance to det @ng ﬁ@etﬁ@téﬁtP#E#Pé#ﬁaﬁtP@Fté@@rﬁéhéhﬁl@PllShlnﬁhQaﬂafer 200

and the slidin p f 0 I\ il ey even
amount's of wear oy teptie 08 4 €3 coo spRiLt conpaRkael leht Y
this, if the oamddnﬂﬂ odf m&ahaBESMhé4CEﬁter podttiivas,. The nedioane,2@0 wi l

overhang by exactly the anount of overhang M while oscillating
at a deS|EEHmB%éPpﬁgtP@ﬁl§ﬁ€€@1aﬁaa§eﬁi@Prﬁﬂéeléqoﬁnd Fﬁﬁ'forn1ty of

wear in the w dih jdinaeehi gria%fen} Es%r&'l%hernl%nd %awe'ﬂ 200 G ed s a

result, it is p055|b et her 1 nprove the prevention of uneven
wear of the adwwn@aemoldetermlne thEhaptumumMammummeodUwQBrb@m@prn@

pl at en portlon tes in . the. s e di rect t he Jd nner.
peri pher al ths &P&% PO R £hen sEAging %ﬂﬁ?4w9 o WaEEEd 2P the
i nner per | pher@mﬁln@t %ﬁhb@@rahltqraﬂiy \@vfea RS oF twlé%r of taf er 200 wi ||

becone | arger than the relative speed the outer peripheral platen
portion 13. Th&odfighdngapads 11§h@w@-ﬂﬁaFlG. 6A, the sectional shape of the

wear of t?g 25 poldusehhg:e o t’hé%\g:} 2’% el ﬁ%%h%%g{a%wm a4t4e Igortion

11 and the sectional e pori a of the

outer peri pher alripteai,ethROMWafdT PDOTL1L ovelrtlame oM xautist rumaal Wi th
respect to the gap D Accordlnggg in this enbodi mrent, as shown
in FIG 30 3°Wmﬁkuw%%ﬁ oFetheRg 8 whild oscidilatiag afer

peripheral pl at(fég |o%l|]g'31&ac|1g)§ @?e%lat endPe HRE Yrecisidd aten portion

13 different, as s own in sectional shapes of the wear of
the polishing padsorieity of aedrldm dhe hedtineligeeatipmercd] theattdratwarti on
11 and 15 1l will be achieved. As a result, it is possible to
further improve the prevention of uneven wear of the
platen 1. '
That is, when the outer peripheral platen portion
13 rotates in the same direction as the inner peripheral
20 platen portion 11 in FIG. 3, the relative speea'of the
inner peripheral platen portion 11 with respect to the
wafer 200 will become larger than the relative speed of
the outer peripheral platen portion 13. Therefore, as
shown in FIG. 6A, the sectional shape of the wear of the
25 polishing pad 1lla of the inner peripheral platen portion
11 and the sectional shape of the wear of the polishing
pad 13a of the outer peripheral platen portion 13 may
not become symmetrical with respect to the gap D.
Accordingly, in this embodiment, as shown in FIG.
30 3, by making the directions of rotation.of the inner
peripheral platen portion 11 and the outer peripheral
platen portion 13 different, as shown in FIG. 6B, the
sectional shapes of the wear of the polishing pads llé
and 13a of the inner peripheral platen portion 11 and

35 the outer peripheral platen portion 13 become



35 the outer peripheral platen portion 13 becone

- 14 - ' substantially symetrical about the gap D. Furt her,
by driving the oscillating mechanism44 to make the wafer 200 overhang
by exactly the optimm anount of overbhdng M as shown by FIG 6C, the

I nner 5 peri pheral portion side of the polishing pad 11a and the
out er per|phenﬁuhﬁﬁantwahlﬂesmmmehElgal|%h¢m© B2el gza D. are uniformy

gg;Patlon and adlgﬁfégé% Ofb$$§c §f%$ g €%$I£?8£Pl%€ QD@§CR£ %S?hé4fF?st

enbodi nment explzmmd:l'@é)CWﬁeﬁOzw| bvephahg by exaeixpj[athedopen.num
(Third Enbodi nent) 7 is a sectional_view of a CW apparatus

accordi ng tc>51%Wﬁq%Fé%%daYﬁ§h@n6fMthéspﬁbgﬁﬁthSFIGrn@@ntFBﬁ inner

This CWP appar V, t | age h €LVLA t he
first measuri n?#lllg%ﬂg #ggglr'% Qla%eﬁgoﬁhg?gégg?vfﬁg gs t eas%cgngﬁe
measuri ng dew(nmtemmpemlpheralopessmon751déeoﬁothe pblishingepad 1Bam the
first and 20 second, gqrm iments is that the apparatus is structured

to enabl e measAhemi ¥ YPERe of polish of the pol i shing surface
of the wafer 200 by $}@Sfest of the cghflbéﬁgfléﬁnﬁﬂ& fnd #8dd) oifs
positioned in the gap D between the inner peripheral platen portion 11

and the 25 owWRerpei¢tphand| agvantagpousi effegts are similagpéei fheakly, a
The. rotargorenics Do) £128€ Shnpdfngnr fpLgHAta aooVE (aberTopoERe"
fixing member expl&bnédrvegd.a bearing 32-1. 30 The | aser sensor
6-1 (6-2) is arranged in the gap D

(Third Embodiment)

FIG. 7 is a sectional view of a CMP apparatus
according to a third embodiment of the present

15 invention.

This CMP apparatus is prpﬁided with a laser sensor
6-1 serving as the first measuring device, a laser.
sensor 6-2 serving as the second measuring device, and a
processor 7. The point of difference from the first and

20 second embodiments is that the apparatus is structured
to enable measurement of the state of polish of the
polishing surface of the wafer 200 by these.

The laser sensor 6-1 (6-2) is positioned'in the gap
D between the inner peripheral platen portion 11 and the

25 outer peripheral platen portion 13.

Specifically, a fixing member 60 is affixed at the
outside of the rotary member 21. The rotary member 23 is
rotatably attached to the outside of the fixing member
60 through a bearing 32-1. .

30 The laser sensor 6-1 (6-2) is arranged in the gap D-
S0 as not to contact the inner peripheral platen portion
11 and outer peripheral platen portion 13, is connected
to the upper end of the fixing member 60, and is held at
the upper end of a hard thin tube 61 bent along the gap
35 between the'rotary members 21 and 23.



so as not to contact the inner peripheral platen portion 11 and outer

peri pheral platen portion 13, is connected to the upper end of the
fixing menber 60, and is held at t he upper end of a hard thin tube 61
bent al ong the gap 35 bet ween the rotaryldenbers 21 and 23.

- 15 - The thus positioned | aser sensor 6-1 (6-2) is a

known devi ce whi ch fThesthusasesibitonedolaser wedmso?00-1 (6-2b hea’dure the
di stance to the wafer 200 and outputs a signal_show.ng the ne red
value to the pr%%%@%oqu%c%\Shlc%oﬁﬁﬁ%fo? $35¢ %@%éﬁ°?ﬁ?%uﬁi§?ﬁe5¢ﬁin
tube 61 and a to mé@seré0enéndibeahtei e FREDRALEP, 206 4rd eutphtonat he
bottom of the fixing nmenber 60, and is connected to the processor 7.
The two | aser s@hgeal shawimg the measuredngebuettdothe ppreeessarnéd A

| ocations ign th L0g- shaped. gap_D. . Ciof | in
FIG 8, the5 |as§?5§‘2§§§$ 62 lg6£is?§da'frrné%%%% gggaé%iolgi +%% gie%t‘]%‘]ch t he
center porhoba 6batie tRéarirgngndemser! 604 i g YedesulOfrom theasses,
while the | aser sensor 6-2 is _arranged at a_ 15 position over which the
outer peripher dPObbPRi 9h Bret fgxing mopher 600 prdskS connected teynthfe

other hand, the,pgo r«7 is a known devi ce which can calculate the
fl atness or un??orn??%égf ) the wafer 200 based on the neasured val ues
of the 20 distanceThehbwn bzséhesehgons s6+1 oamdhé-2 asee aenangedbat 1

and 6-2. xt,.an explanation wil|| be, given of the operation
of the GVIsoappaPﬁ?ﬁglte%Fﬂ‘%ﬂ?g igﬁﬁmﬁ%ﬁt?’n the rlgg'igag‘ﬁ‘amﬂaPnBFl G 8, if

the wafer 200 oscillgbesitficgPly, B8 ShoRW Phreet! of, Wohbe1 5962t sBFsokhe
di stance to the waf er 200 directly above which the |aser 6-1 passes is

continual |y nea8utels ancangedasti 8 pesitiontdeer whighothescentzerand the
(I ckness of {MBoPRILA0Bs LAECHbE g AREVEsA0I EDCIRS LaBSE 26857 O3
passes, while the laser sensor 6-2 is arranged at a
15 position over which the outer peripheral portion of the
wafer 200 passes.

On the other hand, the processor 7 is a known
device which can calculate the flatness or uniformity of
the wafer 200 based on the measured values of the

20 distance shown by the signals from the laser sensors 6-
1 and 6-2. |

Next, an explanation will be given of the operation
of the CMP apparatus of this embodiment.

As shown in FIG. 8, if the wafer 200 oscillates in

25 the arrow direction while rotating, the distance to the
wafer 200 directly above which the laser 6-1 passes is
continually measured, the signal is sent to the
processor 7, and the thickness of the portion directly
above which the laser sensor 6-1 passes is calculated by

30 the processor 7. o |

Since however the wafer 200 repeatedly oscillates
while rotating, at the'laser sensor 6-1, as shown in
FIG. 9, the distance to the circular region S1 near the
center portion O of the wafer with a diameter equal to

35 the distance of oscillation is measured and the



Si nce however the wafer 200 repeatedly oscillates while rotating, at
the | aser sensor 6-1, as shown in FIG 9, the distance to the circular
region S1 near the center portion O of the wafer with a di aneter equal.
to 35 the di stance of oscillation is nmeab@red and the

- 16 - t hi ckness of the region S1 is calculated by the processor
7. Futhickness ¢oficthaseegbemsdlt bs XKaldwlatedrby theperi pheral
portion of the wafer 200 ﬁs nmeasured. Since 5 the wafer 200 repeatedly
oscillates MM|I%F?%ﬁ%E?$g, t he t hi ckness of the ring-shaped region S2
of the outer peruptieer) HOrthoONlHiet heen®der6200 tise npaser ed.
Therefore, in this enbodi ment, the distance of oscillation of the

waf er 200 is i reeEiRRerahdenkian °fp*('—)%@tW@ﬁeJe’)sz?lema%%?sg’éﬁgorshn‘éenade

close to t t

rreasurerrent of su%g‘;;%%%a ?b n%?ée Jpg sur %]6%90 S%ffe 9°€§/§?‘¢l‘§' 26%?

Further, it is prekbésst@deﬁ@rﬁimgbéhsp@@If@gh@mySZSOf phet tnetbédot t om

surface of the wafer. 200 S|nultq£§£ sl &eternine t he recessed or
By20

proj ecting p%?é?%ﬁfﬁltP@FEkﬁ?sﬂfn et S$tBE2SBFRachi ni ng
fromthe ”EasurﬁﬁeﬁéfoeOflﬁhﬁhiﬁséﬁbééiﬁéﬁt6 €h8189§tance bpe measured

val ue of the | aser sensor 6-2 when the result of the
subtraction is @spbtlatienvafuche waferh200ois oimsuessed andt hhewafer 200

I Ehi s v “nclophEhgr of RS psaf SrBEdE 612 ieed e1bbe Ba AR i ner o

is no need to ceastderpdbiRLtOBAJLRE Wafer OPEOasb08sOftot BRabBEEr Sensors

6-1 and 6-2, so it is ossible to neasure the flatness or uniformty
of the waf BEaPBrenenh @ h$@hSE¢@%¥§lbﬂ §9es$h$¥éec§HFﬁBFeo@f the
measur enent . wafer 20further, since the gap Dis not a small hole, but

Further, it is possible to determine the uniformity

15 of the bottom surface of the wafer 200 and
simultaneously determine the recessed or projecting
state of the polishing shown by the state of machining
from the measured value of the laser sensor 6-1 minus
the measured value of the laser sensor 6-2. That is,

20 when the result of the subtraction is a positive value,
the bottom surface of the wafer 200 is projecting, while
when it is a negative value, it is recessed.

In this way, according to the CMP apparatus of this
embodiment, there is no need t6 consider the timing of

25 operation of the laser sensors 6-1 and 6-2, so it is
possible to measure the flatness or'uniformity~of the
wafer 200 with a high precision by simple control of
measurement. |
| Further, since the gap D is not a small hole, but

30 ring shaped, it is possible to prevent a situation where
the polishing solution accumulates .in the gap D and
makes measurement by the laser sensors 6-1 and 6-2
impossible. _

The rest of the configuration and the mode of

35 loperation and advantageous effects are similar to those



30 .ring shaped, it is possfblé to prevent a situation where t he

pol i shing solution accunul ates in the gap D and makes neasurenment by
the | aser 'sensors 6-1 and 6-2 I mpossi bl e. The rest of the
configuration and the node of 35 oper at iloh -and advant ageous effects are
simlar to those - 17 - of the

first enbodi nemtf e fdowtd emidvetimantt and|sscant embodimeie exmlagned not

be expl ai ned here. above enbodi nents, the explanati on was
nmade wi t h e 3% Wid I ’G\tﬁ?l}%fp %&te{%e i nvention may 5 be

applied to other apps aHéeebdfe V&éﬂodﬁﬁn@(ﬁn&i@ edplanationivwas made of

operation and advantageous effects as a CMP appar at us, of the above

enbodi ment s carWJH-‘é'l mf@ime to EbyCMR \ARpaRpt e Jott el LRERERR B3W% in
a one-side b bof t I le 10
pressi ﬁlg tRe \/\Dﬁ( qec'ffgal hst 1}?1]: W#‘Q?% eén)g tvgéﬁio ag,gp é’%@%%{/ﬁa

head serving a$1aalﬂfaﬁ§5iddu]a reftsyeration Emd i‘aadvamta;qenmsarefrﬁ@ketsfas a
operation and advantageous ef fects can be_obtained by d|V|d|Q%%§he

bottom platen MF 3anpayatys iqf at}%ﬁleaké?‘b% FUPOLHRSRE S FRR TsOR
mechani cal | y g%&ﬁﬂé{%%h{ éﬂfzﬁ%f‘at‘_’\é’ﬁ kﬂi@&\;\&h y f a2 on@ﬂgj_ﬂdéervu ng

as a pressing aten to ol1shing pad is
attached. lapplri'qurappm;atus tl:isv_\e Mm/mgemﬂmjttmt}slatém robete while
peri pheral _pl aten ortlo 11 and fhe outer per Iate portion
13 were sip toR ATREK H&ﬁc?rﬁgﬁlng 'H@%gb%BY O R H ?ﬁ%tggetting
them at di ffer%lﬂsrdtﬂs B a head®X§bpitlly as a pressiwgtméfbern the above
enbodi nents, the | aser sensors 6-1 and 6 2 were used as neasuring

devi ces, but 25Furt‘+heﬁ,s %LﬁnfmblaamthMtOf heperaichen capd nedgan tageeus
e e, hedde NP0 el oy ARGl nd Sorcon 2 ERBES bl
firing i ncandesietrd ﬁwqﬂﬁn a one-side polishing apparatus for
15 mechanically giving a mirror polish to a workpiece by a
head serving as a pressing member and a bottom platen to
which a polishing pad is attached.
Further, in the above embodiments, the inner
peripheral platen portion 11 and the outer peripheral
20 platen portion 13 were set to the same widths, but-this
does not mean that setting them at different widths is
excluded.
Further, in the above embodiments, the laser
sensors 6~1 and 6-2 were used as measuring devices, but
25 it is sufficient that the sensor can measure the
thickness etc. of the wafer 200 and, for example, it is
also possible to use a sensor which can measure the-
thickness of the wafer 200 by firing incandescent light.
Summarizing the advantageous effects of the present
30 invention, as expiained in detail above, according to
the polishing apparatus according to the aspect of the
invention, it is possible to make the amount of wear of
the inner peripheral platen portion as a whole and the
amount of wear of the outer peripheral platen portion as

35 a whole substantially the same, so there are the



Sunharizing t he advant ageous effects of the present 30 I nvention, as

expl ained in detail above, according to t he polishing apparatus
according to the aspect of the invention, it is possible to make the
anount of wear of the inner peripheral8 ptaten portion as a whole and
t he anount of wear of the outer peripheral platen portion as 35 a
whol e substantisupamidnaadﬂﬁntagedﬂuwefﬁﬁatsruhat 1t is possible to

- 18 - super.i or advantageous effects th ossible t

prevent uneven BHNART HNSYER ProUHe ?ﬁe a??g at% ten a%oﬁ’rﬂfq}%]eed of

the inner peri phafstifdaten mtix&{b@rﬁﬂeﬁmmral ;pltat%n RS PO And! &N

portion and as a result it is 5 possible to I engthen the service life of
the pl aten and outer rewsipherab plqﬁm@qmwpexrm; |ansg g areswit tile is
apparatus. g since the aten is, di vided t er

peri pher al pI atfeh Splb}‘?m[eﬁ o“'ho a ?q%erbpﬁrﬁ' speé:rvj‘p%eer]eﬁfe 69 ‘%f%t elatp 3% t he
work of replacipwsdiie!ed elingibve Cﬁfé;lc?éiraiilfmj Yedie repl age rmplsdmaﬁusght

i nner peri pheral pl aten portion and outer peripheral platen portion.

As a r esulsc'urt'rfle’-ﬂs pres trke tplaten 1is tHifedidgtohorinnee

work for repla I 0 me for
repl aci ng the &?é}%‘eé Accgs]gé]t&?&) %dnhpl%& Octlﬁ'll]s&ggén]% erlé/\%%éi

possi bl e to i mplateen Eortion opegiditwonk rof erapglddinagpiies ab Lsterdur t her it
i's possib to, use the apparatus as, a conventlonal O|ISh

appar at uskgs meq?nﬁys%ksf%i@?%%@fn?@ e MPrdial L J;ﬂta’ieﬁl er p%ﬂé%?%rrﬁland
the outer perigheiedn l@&@f@fbrpoeiﬂaocsh@ér (e iihe r SANEL SP8% Db P 118, S8
di rection. rther, according to the pollshlng appar at us
according to theesishectibfis fposaidels it;m edgily pudsqwlekly perfpmktehe he
amount s of wear

h I
portion of the pcf%]ft 3 |nn erl p%?‘?raa%]cﬁ}aﬁnb%‘ %?%%f\gf%ou%g?r? d?hg to

t he amount t1od t/\ﬁﬁ?é mrtf@ppaamj 0 tp e dyy. b estd gl fe ﬁfmnt of
over hang of t he workpiece, so it is possible to further | nprove the
preventloh of Utversewrsg .as well, it is possible to improve the

operating rate of the apparatus. Further, it is possible

to use the apparatus as a conventional polishing

apparatus as well by making the inner peripheral platen

portion and the outer peripheral platen portion at the
20 same speed in the same direction.

Further, according to the polishing apparatus
according to the aspect of the invention, it is possible
to make the amounts of wear of the inner peripheral
portion and outer peripheral portion of the platen as a

25 whole equal by a precision corresponding to the amount
of wear of the center portion by adjusting the amount of
overhang of the workpiece, so it is possible to further
improve the prevention of uneven wear.

Further, according to the polishing apparatus

30 according to the aspect of the invention, it is posSible
to measure the state of polish of substantially the
entire polishing surface of the workpiece, so high

precision measurement becomes possible.



Furt her, according to t he pol i shi ng apparatus 30 ac ' pect
of the invention, it is possible to neasure the E H[{ﬁlf“ﬁH“ Hmf
* o] * Ni gh

substantially the - entire polishing surface of th e@e, sso
preci si on nmeasurenent beconmes possible. - 19 - VWhat is clained
I S: 1. A polishing apparatus conpri sing: a rotating
pl at en; and What [Alsesdiaighed®iizer for nmaki ng the workpiece 5
oscillate in the dianetrical direction of said platen whi | e pressing
it against the platén; A Polishipgea@PPRIEdUF HRRIEIIDY vided into an

I nner peri pher g i .a donut - shaped outer

peri pheral platen p%if?gﬁkggﬁgggéﬁgﬁgnggﬁ?ricalIy and 10 capabl e of

rotating i ndependentd pressing memb2r fArmpaakingigheppearknises set forth in
claim1l, wher.e .sai d .i nner peripheral platen portion and, sai
outer peripher 25 FoY ttl%t?n da.ragp d&ato cﬁo‘?efft‘glq% o salﬁ)ég]s%[eé’

directions. 15while préssin®y A¥ it ARRRY Fuseas; set forth in claim 2,
wherein rotational speeds of said’ nner peripheral pl aten portion and

sai d outer peripher dheyedresaict platen is gligrigtad sintthaan tinneran rel ative

speed between . rkpi.,.ece_and .sai d _i nner rJ pher P portion
and 20 t he raéﬁrllpaegtai\ﬁegli@&&ld Be& W& %q'%%ée'gsgl aa‘?]éod s(;all?'éaeeIn out er
peri pheral pl atp@ripiidradn pledeie posioantd@dngddieconcentafitally and 4,
A polishing apparatus as set forth in claim]l, wherein: 25 sai d
i nner per*%herQaﬁﬁhﬁﬁy?QM§Qﬁaﬁiﬁ93Hﬂﬂﬁﬁﬁﬁqﬁﬁﬁiy- a donut shape, and

brot rudes out from tre | AnePiagiiesy dtfleds 45 set forvh WK PIFEE 1,

portion and thehesnteersadaydnmfer3@per ishet-aiutpera e igdwerisdn prad esajobrt i on.
outer peripheral platen portion are made to rotate in
opposite directions.

15 3. A polishing apparatus as set forth in claim 2,
wherein rotational speeds of said inner peripheral
platen portion and said outer peripheral platen portion
are. set so that the mean relative speed between the
workpiece and said inner peripheral platen portion and

20 the mean relative speed between the workpiece and said
outer peripheral platen portion become substantially the
same.

4. A polishing apparatus as set forth in claim 1,
wherein:

25 said inner peripheral platen portion is formed into
a donut shape, and

the workpiece is made to overhang so that part of
the workpiece protrudes out from the inner edge of said
inner peripheral platen portion and the outer edge of

30 - said outer peripheral platen portion.

5. A polishing apparatus as 'set forth in claim 1,
further comprising:

a first measuring device arranged at a position
peeking through a gap between said inner peripheral

35 platen portion and said outer péripheral platen portion



5. A poli shi ng apparatus as set forth in claim1, ﬂml ul"j " s}lgm
a first neasuring device arranged at a position peekKi L )

bet ween said i nner peripheral 35 pl aten portion and said outer peripheral -
pl aten portion - 20 - - 20 - and at a
posi tion over which the center portion of the pol i shing surface of the

wor kpi ece passemdirgk regsadition ovet hehidhttthdfcditdspoftide of cimeéty of
the center C%)po,rti,on of the polishing surface; and 5 a second

measuring devi RPErTHRBSWLACORT ( Fom WOTkDIRGK IRAPI9H AU BEYER BT veen
sai d inner perigfier@late of Péé‘if%pé’fttl‘i’% %éﬂyd Pt p@éﬁ?@Pral pl aten

portion and at a positi'on over whic outer peri phera portion
of the polishi mprstidracef ofhé heo Wbskinegcsupfsses dfd  and neasuring the

state of pglish of the oUtel easublig PHSifle PoLldted al s SOLELLN0
peeking through a gap between said inner peripheral
platen portion and said outer peripheral platen portion
and at a position over which the outer peripheral
portion of the polishing surface of the workpiece passes
10 and measuring the state of polish of the outer

peripheral portion of the polishing surface.



