- 1 - WAFER POLI SHI NG METHOD TECHNI CAL FI ELD 100011The present
invention relates to a wafer polishing ngthod and, in particular to
a net hod of sinultaneously polishing both surfaces of wafers by
rotating carriers 5 retaining the wafers between an upper polishing
plate and a | ower polishing pl /"5 BOLESHNG METEHQS| i shing pad on
each surfaceT 00021For a process of polishing silicon
waf ers, a poti of forcing an upper polishing plate and a
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have a ci rculpﬁ{wjéglvﬁthfﬂohgﬁhgbgﬂ(ggeamgsumgers and have a small er
t hi ckness than the wafers. this polishing method, a polishing

sol ution conBiiﬁﬂﬁﬂlﬁELabraS|ve grains has been generally used. This
pol i shing ne has been used begause surfaces an S S. of
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the wafers can be i nproved. [0003] The above polishing nmethod "usi ng
carri ers1éndon themn susﬁacm@asmt wafemremeddxytmmrmgldalho‘aﬂg the wgafaisrbetween the

however has a roblemin at th rriers_are t he abrasive
grai ns cont ait P‘i’\h Biﬂtel sﬂ’i‘ldng1 Wi BﬂhS%ﬁ"rgd\g? tg% Qiendetaisd; Shereby
the carriersg i r i t
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wafers after Pat ent Docunent scl oses carr
a doubl e-si d&hpehirgi eqgphadppearaativsiar dpéh fer I@fmmngﬂmnmﬁag, tahd heet &isaraticr

fromwearing _at the tine of _si Itaneou | poI| hi n 5 h. surfaces
of wafers. HIURRPESS, thﬁ%éhecyﬁferseniﬂ #435 palShsRoinethe o@ep%'&h}reh on confaining

appar at uggi n ri ﬂﬁmﬁm

surface o aa@g%?%grr?@?ﬁldggé\n&t “@‘%%LE@F di gﬁ%ﬁg e %g?cgﬂ ?ﬁ{]%ﬂ bbse
Therefore, tbafqpeoauctcansurtaoss of & plarditye ot vytets gh lmsmmlmmam&w wolished and
netal carriers, carriers each having a petal plate of which surface

and rear sur PEROEIRGIX PRGHEEHY Ad HlaFDé%ﬁ of the prafacessand thepepy piaces, g the watess

comonl y usegangg] alghas been a problem In cases where a
pol i shing solution {ree of abrasive grains is used as a polishing

sol ution for [6008 t aheustoye pwllisiahg ngethod husiigr taties afd wapelishing solution
whi chever of the followi ng carriers may be used to prevent the

carri er s 29 r oRPRARBING AgrasiysEInThewsver has a proplem pgthpy fg? SAIBGEHA HPTh Gy dhe

metal plate gf. whi %%Bﬂﬁféd%%er f hﬁlg rbREEn, 3 Stﬁ’t,p ?1?}%918%&# B 18 %alers

and resin carriers wever, asS poll g proc’ee erence

bet ween the tiiyckhiek sroold leddao ddtkneanariatish dffiiee Wite lkiiegslistiedt he waf ers
becomes smal |, and polishing pads contact the carriers to cause the

carrier to vilf0dle = ReiephDe@uent § disslogparasione Br soloybls-shlcqwiishing apparatus
fromthe car Eﬁp%f)l% ofEPéV%mﬂ?gsthQ %ﬁﬁeﬁrﬁ)otn@ Wemﬁ)ﬂéjgltﬁmune of simultaneously polishing

25  both surfaces of wafers. However, the carriers for a double-side polishing apparatus in
Patent Document 1 are carriers each made by coating the surface of a resin matrix with a
DLC (diamond-like carbon) film. Therefore, the production cost is extremely high as
compared with metal carriers, carriers each having a metal plate of which surface and
rear surface are coated with resin, and resin carriers, which are commonly used. This

30  hasbeen a problem.
In cases where a polishing solution free of abrasive grains is used as a polishing
solution for simultaneously polishing both surfaces of wafers, whichever of the

following carriers may be used to prevent the camiers from wearing: metal carriers,



[ 0005] When polishing is performed in a state where carriers continue
to vibrate, not only the problem of undesired sounds being generated
fromthe carriers arises, but the variation of the wafer thickness

t hat shoul d be reduced by polishing would conversely increase as a .
resul t of th&aggsiegel ayings mefal plyp phwhichfurfise pahicaFupaesarareatediwithhresio,
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time point at whic e carrrers begi rate € ensured

to be det ect edckmndofbt icshicRind $hé SikineRbfttRe WeaftLhdrbmasd edalftant MBlishing
time point. [0006] Patent Docunent 2 discloses a nethod of

si mul t aneous Pgdgseniastiha garbers o eaupd the earrigr towdlirate swibigh reswlfsrig undrsiroghgoands

retai ned by rri.e bet ween upper. .and | ower 15 polishing plates that
are rotat gd. %?rher%tﬁéeﬁ%%lﬁlltl% ainFleés'nethEilﬁsolg,s %Fernoa%ow bR Ons generated from

the poli shi ngomispt es VRkéopashis ]Eém)frﬁ_éd ROk isef Where AgieRr contifleUo Alibrhig,
of specific frequencies at which the vibration | evel changes _
refl ecting t et grygrecryeblom dfundesited Koungs beimg geherated droimthg domiersearises, dut

the ch in the.vibration | . at t ific f i es .|
ot ect o i Hi FEHRG, S raft ihisRhss dFaRRGld 56 S o mElside woutd
estimated fremvchRelyiRGRARAE a kdul BEtHEVRAAIONGR tHeR¥Rlact c[f%gﬂq\im&%ddﬁ ﬁﬁm Yoth

ot her polishing nmethods in which polishing is termnate t he use
of polisiPngs glof genwatere dvhithers yeifaspthenprobjpol.i shhertforpothie ghmegoint at

sounds generated i n polishing, of. fers are detected,, and,th C e
erm natt on SO BB FRsTs et Y Tonid roersbisd it B 0o g atitipg s
pol i shing sougfifed fole t&XBRAELa AR tHhSFdiMSed i n Patent 25 Docunents 3
and 4. In accordance with this nmethod, the term nation point of

pol i shing caf0l®é] det EnteinthBdcwoerit i2gdistiesepraogethed of fsinalfpoéduslyi prgishing both
rocess usin rel atively sinple systemconfigquratiqn. [0008

(Patont Docuaess oBuH{S5 B Fo Bhe GiroNties e RS h Sa et Bhy SR PPF-246 I
Publ i cat iygn %‘gﬁs : 288 kb Are R fEH. @%W%d]fshl%? AR SR PR1dhs generated

Appl i cation bl'i cati on No. 2005-252000 Patent Docufent 3: Japanese
Pat ent Appl i ¢mpi the pelifiing plates acddmpahiing 5289 pPhshemg, oDe ouawhirality of specific

Japanese Patgn Aopl ol 00 DB EL SN SORESIST S e
are selected in advance, and the change in the vibration level at the specific frequencies
is detected in polishing, so that the termination point of polishing is estimated from the

20  change in the vibration level.
[0007] Further, in other polishing methods in which polishing is terminated with
the use of polishing sounds generated when wafers are polished, polishing sounds
generated in polishing of wafers are detected, and the termination point of polishing is
determined based on a change in the polishing sounds, for example as disclosed in Patent
25 Documents 3 and 4. In accordance with this method, the termination point of polishing
can be determined during the progress of & polishing process using a relatively simple
system configuration.
[0008]
(Patent Documents)
30  Patent Document 1: Japanese Patent Application Publication No. 2006-303136
Patent Document 2: Japanese Patent Application Publication No. 2005-252000
Patent Document 3: Japanese Patent Application Publication No. H6-45299
Patent Document 4: Japanese Patent Application Publication No. 2001-15467



[ 00091However, in the invention of Patent Docunent 2, in fact, a

vi bration sensor provided on an upper surf.ace of an upper polishing
pl ate detects not only vibrations of 5 polishing plates but also the
total vibrations includi n% vi brations_of the polishing plates,

vi brati ons ofRINeLOSYREGH THREINMENBIONG carriers. Therefore, noise is

m xed in the Pg{%]ﬁ,cél\‘ig iSfd' CV]iIB @uﬁﬁﬁiﬂ%’ IW ch the vibration

| evel change%ﬁw ) ration | evel cannot
be accur at el Yooo®psur etbwelby t tht ve/chidndf Fatdn® DoP@hdit 20in @] 4 $ibtdlign sensor
cannot be accurately detected, which would |ead to further variations
in the 10t hi @KIvadsd cpfaniupsenariee obwl vensepolishpgmdate detesie pot gnly vibeations of
i nventions of Paten t n while.the t 1 pat i on:- poin
can be quint PO oy AR e 1 dbedtont e B VAot PRk Ploes

are not conshigitRfs ofWsfers! R tbrEoRE ST dtdifidralt | THeréfbre\Vaibié Ss dhik&T in the
pol i shed due to wear of the carriers still remains as a problemto be

sol ved. 15[ odetepteghspesifiedtequdncien et whick thetviraiarieyed shanges; s presvif, dlee dhange

hod of L.i shi il f bl f i ir.
sounds genar 3t 0§ PPgion iR V@O CheaccfbaY nipefire® RS MllPRGT phftor
of the wafer $oRdhif capfbtl sehfuratds AbErediédR wHRnvDEd TH BREBh&EN a3 ]ih fhe

order to solve the above problens, the inventors of the present
i nvent i 0A0 20 thiekngssnfdlee wafeispalished.udi es on a wafer polishing nethod

including th ps of supplying a polishi oj.ution tq a surface of
Jbair of por®BRfhg purdHbeny b dnlutiinie Retopboitas d e il the
has a circul gmhkien E@i'ht ERLRY qHalSta@v  NPIREMANA, tabed HF pUNSKIng BARg Edfers are
waf er; and sliding the polishing pads relatively to the carrier,

t her eby si nuinpemesusted. pBiuiss therthickaesh vaniatibaod svabdérs afier wdiflead dusttaiwesdof
in the carrii{. As a result, the Elnv%nhor@ {dﬁund the 25 follow ng
facts. The calFFel SPHEIRY A g P BRSEUCh as vibrations or sounds
when the;di f{@ngpce bet ¥gea dthgethiscknpsanh 16 kaviad ermansh bPolishing
t hi ckness of the wafer réaches a specific value. And by detecting the
i nformati on, stihen taferk mepablo b shyprevaing rundesret sodatsegamenated . from caniers and

Furthernore, the termnation of. polishi sed. on . t he determ ned
t hi ckness al [ mgﬁé@% '?WWUM?WBE%%&R&SB%TO be stably
control l ed; twhexREeoR s@Pvaedasiy plogeeRgs generated fromthe carrier

can be effecfively suppressed, and a wafer after polished with
reduced thi cktE2F vain etdeoto sobre theatwyt arabbans, feAd8ntans of tte present invention

achi eve the above opbject, the present i,nyention primarily inclyudes, .
Toe Ter o B R ot sthdiSo i S8R po iR i hesiRhE st ol g vine
conprising t : ' P! i

nprising Q‘Eoﬁéhﬁ%%oﬁiﬂongdlﬁ’mrﬂcé‘@f z?pd?Péﬂgv@\T}%kﬂ%%éﬂEéFh%eﬁ%@ve%%fo@l%ﬁra

of a pair of polishing pads positioned a ow a carrier
whi ch has a camieutvhich hed & cit@iarheieabnictegniag wafader aadds thsmneththamte wal@nand

Lner oy S mul PSR BEIP) A PRRFIG BB taswatsey Rt B Meoty Brshing bot
G 1 er once et gisen % Thi e R ihe SR AL Tl IR Rl Doy e
waf er reashedolbwingethetser The edriviageneratds Snfdehamnedich as ebratiochabiesduhds when
v o1 pol i ShAH HBEMGREBI T MGAS Do SE AW REACE A TEOrere reachs
bol 1 sy ng. defcParieShS S AR B HOURE e bR (BRI e Bhter cn be

that are sigdaksnioéd. t Waurdetmigref theqtemniaticngegolishiom bazed idaf dremdétedmined
obtai ned fromthe carrier, and detecti ngltt he term natjon point

f
pol i shi ng whérgknsss aliepesribe polising eount P theswaitafo be squlgrf@ﬂﬁr@lhféh?l&refore,
predet er b ”eﬁnéfe%lr&i? sdo%@gsi gééefa%deﬁlﬁhtﬂ)(e %&an %g%ﬁg(giv%fygs[&ﬁl)reésgd,la?l%rwafer

than a predeterm ne
after polished with reduced thickness variation can be obtained.

[0013] In order to achieve the above object, the present invention primarily

includes the following components.



15[ 0015] (3) The wafer polishing nmethod according to (1) above,
wherein the polishing solution is a polighing solution free of
abrasive grains. [0016](4) The wafer polishing nmethod according to
(1) above, wherein the information sourced fromthe carrier is sounds

and/ or vi brati ongl) powafey psysmmmﬁmércogm@auth@ st@nﬁ B dsupplyiedi mghmlg

1) above, wher th 0 differe et wee ness
Car o ona " RN o B Suffle gl R SRUSELY BE oL AR ERe Rrishn K presie
i's sourced, hshidhhek faemﬁ@la]gl%l@for(?etamﬁ@ al WaféCanidTy tHiHe Slah @le Witer; Wad Sliding

pol i shing nmet hod according to (1) above, wherein a pressure appl i ed
to the polistiengolphing padst redatigelyetot ﬂmncqn@qrrpélmbcfummultwouﬁﬁ polisliing doth

f th 10 [ c 7
The. wat or > portdiiengl e HEa Faadet & g SBo% 1} amuiet SGRAS IR garel When
i nformation {aiifGeskel BepRdheEdhEds T thesczﬁlﬁ&eeﬁﬁeéjﬂﬂﬂkhé’ss@ttﬁ'&%vﬁfé reaches a
provi ded for each carrier. [0020] (8) The wafer polishing nethod

accor di ng t o p(cApteahiood valubersedetectedeto datealteothei thichmesy iofidlie srfen and thereby
mechani sm f or, ho'a?' n the carrier. [0021](9) The wafer polishing
met hod accor &f 0? &bove, wherein the detector 30is provided on

ext er nal geaéﬁ)lﬁf’r 'Tﬁe LFeC 3bkidhBle nleffPd2ddcd@ingThe (YPBI%VGP%H&%’EH gk

met hod according to above, wherein the detectlon of” the sounds
from t he 1@ar tdreumnatisn pépcbltshmgds bgrfatecdat 4 regnmatmdpolhiawf pmgslang dequnmdyby

of 10 Hz to 1000 .Hz 23 fer oljs net h
SCcordt g o TSRt 3,85t gl & WeOwb st . GoSTaRel oo S oL Pefuency
speci fic high,jyl aoH fk 1%hﬂmonc6’6f£lﬁé};?% V\){{l}‘l@%ﬁ‘ié 1ol dd&iNe R termination

pol i shing method according t above, erein the extracting the
si gnal s fr ompoinéof pdilmhmgtwhfme ms 1rcta1sr1y1 lo&thiedirstodfigral polviglier dhpct pedetérmined

and of a_ meai ARG e R AT VD L1 SPRGBSPIBSEIDF. pover
spectra Gorr¢GRSNdi NGyt gnt NEaSe LY e HIRREYadARERS to (1) above, wherein the
polishing solution is a polishing solution free of abrasive grains.
[00106] (4) The wafer polishing method according to (1) above, wherein the
information sourced from the carrier is sounds and/or vibrations.
[0017] (5) The wafer polishing method according to (1) above, wherein the
20  difference between the thickness of the carrier and the thickness of the wafer at a time
when the information is sourced, is in the range of 0.1 pm to 20 pm.
[0018] (6) The wafer polishing method according to (1) above, wherein a pressure
applied to the polishing pads in the direction perpendicular to the surfaces of the wafer is
in the range of 100 g/cm? to 300 g/em®.
25 [0019] (7) The wafer polishing method according to (1) above, wherein the
information sourced from the carrier is detected with detectors provided for each carrier.
[0020] (8) The wafer polishing method according to (7) above, wherein the detector
1s provided on a mechanism for holding the carrier.
[0021] (9) The wafer polishing method according to (8) above, wherein the detector
30  is provided on external gears for moving the carrier.
[0022] (10) The wafer polishing method according to (4) above, wherein the
detection of the sounds from the carrier is performed by detecting sounds having a

frequency of 10 Hz to 1000 Hz.



EFFECT OF THE | NVENTI ON [ 0025] The present invention can provide a

pol i shi ng nmet hod capabl e of 10suppressing . undesired sounds generated
fromcarriers and further reducing thickness variation of wafers

after polished. BRI EF DESCRI PTI ON OF THE DRAWNGS [0026]Fig. 1 is a
di agram for #9235t r all HgThe Sakerepdbishipsimethoch gesngding 4o (1) “above, pyhgreip the

IS a Ccross-s -']ﬁ%asl | I h.akd : rsin

waf er 15 pol ?g{llél n \?\}up}?ﬁrw%@%é%% Léegﬁ%r?%h erﬁ@g%}l%éﬁe%& 8? &g wa t‘(Zr

pol i shing neféo2d] i n gEDOThEAR&ErWdliBhihf en@h&s atdordiny @ft(Zpabove, wheldigshe
3(a) and 3(b) are graphs showing the intensity of information o
gener at ed f r 6%¥acHRAE fthey sgnatyplemthe mferpnation i cabquintion ©f 4 Rewep EpesHa W digital
the intengit f e carrl ) i .S
2 qr aph snontal SR P ATI TRt F BRNSRe BER i aR0B: b sfbop falth &%
carriers. maxfrh@n vhlies of! siphalpthtcikioes G fober rspédtal a:lmbl%acmdb@t weer §dne
el apsed tine (second) and the intensity (A U) of signals (first

si gnal and sér@amczragﬁ@ﬁ-) of two frequency ranges, extracted fromthe

i nformation C [ in polishing. Fig. 5 is a graph
showi ng the % %(bl;_ﬁ@ N —the elapsed time (second) and 25the
intensity (nf[m)sL_of qihg NpleSer®f invediioat caNpréaaer At Rlistifi® MneRbd | €p8ble Nof
pol i shi ng. ig. 6is a gr;gh showi ng the relationship between

pol i shi nd0t i sepptessing uadesitchsownissgenetated drom earrdys afd Euther egdycing tthickness
respect to a_case 0 fer, polishing using a polishing solution free
of abrasive é’?%ﬁiﬁgog‘ﬁ’\é\%és aggggolgﬁe fer polishing using a polishing

sol ution contFRIAF DESTRETIONE O BIRDHRAAIIEEST MODE FOR CARRYI NG OQUT

THE | NVENTI ON [0027TA wafer polishing method of the present invention
wi |l be descl®Bél wi Fhe. déf ediegom fonillukemtidg awiategd polishingf wafersol i shi ng

o et oy et 1 ResasRce VEb oot ek Rps inSviter
sur f aces 130a pefishthgPith r&bed?@ badeRBodiAdat 3 RAkt Hbkatk ABAYE iR Betordance

bel ow carriers 10 'each having a circular hole 11 for retaining the
waf ers 20, t hathdhe pressnginyéntioni ng t hi nner than the wafers 20; and

i di th i shi 0 latively to the. | 10, th
i mul {aneous! y. pOIEoERG Lt rer6 aphebautig R ikl o iuEageadiashiag A
the carriers}feds §1‘5&Yﬂbaﬂ% IFl‘.g.g3(a)£Lihs d @Qﬁﬁ]sﬁ&@in%ﬁ@ﬁﬁeﬂsﬁy ehasamt gehcEREH

in that information sourced fromthe carriers
from the carriers, and Fig. 3(b) 1s a graph showing the intensity of vibrations generated

20  from the carriers.

Fig. 4 is a graph showing the relationship between the elapsed time (second) and
the intensity (A.U.) of signals (first signal and second signal) of two frequency ranges,
extracted from the information sourced from carriers in polishing.

Fig. 5 is a graph showing the relationship between the elapsed time (second) and

25  the intensity (m/s%) of signals of vibrations generated from carriers in polishing.

Fig. 6 is a graph showing the relationship between polishing time (min) and
thickness variation (%) of carriers with respect to a case of wafer polishing using a
polishing solution free of abrasive grains and a case of wafer polishing using a polishing
solution containing abrasive grains.

30 BEST MODE FOR CARRYING OUT THE INVENTION
[0027] A wafer polishing method of the present invention will be described with
reference to the drawings.

A wafer polishing method of the present invention is a method in which wafers 20



when a difference between the thickness of the carriers 10 and the
t hi ckness of the wafers 20 reaches a pregeterm ned value, is detected
to calculate the thickness of the wafers 20, and thereby term nate

polishing. 10[0029]Wth the_ above structure, as shown in Fi

. ) 20
i nformati on §ERAERFdMOTPPEERPHIsEINg segtimEet sharyy fie pekces g@t%ﬁeﬁlr of
t he thicknes . - F | '
wafers 20 re 8131-52%1%];? a%%—]g% et?dnl}lgégb vzﬁlfl ggd[)?ﬁcaﬁ%sc@&%;ﬁ %@c@é%’? ilﬁ-é(}ﬁar hole 11
sourced due ffer refaldfirat the Rafeed 20, hite @mfidrs €0 Beidf thithel ke dhd ®afers@0S and sliding
i ndi cated by the arrows) is detected to calculate the thickness of

the wafers 2he nokighisppadsaRirelgtively odBe casriers 48, thersbyapipalignepatlepglishing both

termi nat e pol shi0gad Urs £PhIgh iPhe LR8I0 bSING RFRUARL of the

waf ers 20" can beensured, 'so tha e varers aving <een pol i shed
W th reduced [0028F kneThe vitHodtis eHarnizOE Akt aifb@shtioh ORI ES theZhdiers 10
and 3(b) are graphs showing the intensity of information (herein

referring tovenmrddiigigacs béiwaen testhickagss ipbtthe eagers Mhandethe ghickeass of the

3(a) shone. adtkenro Subhce el PR Py iy HRSaT I e P s ME s S o e

shows data Ofwa¥dr9?@bh®ihereBe @hataRholisigng.t he carriers. The portions
encl osed by broken lines in Figs. 3(a) and 3(b) show the situations

wher e sodfds [HR4] vi bVéith biasbevestigeties; as shbwinriohig. 12e indenmyatien squrced from the

tively. Th | t .porti how t t he i iti.
Sounds and s, I PEAE Wi BRvBRE e Miats T BB il tana e
information i§clels PRUSCHE walete ef edfes E%Eed@?ﬁﬁﬂiﬁbfwalh@ inSI el sinfmdation

vibrations generated when the thickness of the wafers 20 i S desirable
are per cei vedourgedadbedn vidbratins opthieicatriersgl ( i the dingatianseitidighied by e arrows) is
rel evant sounds and vibrations, are achieved, Thys | i shi.ng.can |
recur at el y oOHERE! e duituBoBs Tndlienar 4 Revrs ol heeB R ipst penblyt
i s prefenabl y,RepdMedmdlatedpdIRhitk Nt hiRNcd@onss BE p Pint¥int of the wafers
determ ned by acquiring the information sourced fromthe carriers 10
when the di f 28rcembe chwrade em thah det Widfeleriddsivinlg tehe polished evitdh reducad thitkness
t hi ckness of thﬁ' waf ers .20 ?rqgaches a predeterm ned val ue, and
extracting a'ff @cht}e%en% al a second - 7 - signal that are signals
of two setup[§FRYuenEes’ aHesd Q@Térgegréﬁso§mih€@h@!ﬂﬁéﬁﬂ@%f if¥ormation
detect the term nation point of polishing where Tthe intensity of the
first signal (heeinigfering hanoendsr adevibrationg)dior dlotie cased whvee icmirens ateyand
of the second signal is |lower than, a predeterm ned, value [ 0032] The
first sighal *Bnetaraoebesnyosmghar (%BPBF‘%E‘E%Hle?t&ﬂS?-hg#’ign?@Srfgf"t"ér‘?ata of
refer to twosshfiRYeRe@ieddidh8heBimiblLAYEPCY LY MBRSAdthBE vlrRions generated
f faF i tHe

extracted, after acquisition of the information sourced from
carriers 10, fifomothet ¢reriasquilihe ortidresr eraddsod blyybrakepioes incFigs.og@3s and 136b)

the present invention, a signal of hi frequency is referred to as a
rst ot gnal ShoeSRiaPghaftest sPus dqiBREpT Se serdrEhpantegRes
second <7 gnalespblid haind herclARTHSREHESEN, e b NRlersi @Ry S8 e

. Cs
second si gnak gre not parti cul ar imte e any val ue as
| ong as the werratiorst arerhiglierpthhin shosegincaneb evheontheoinf@dhapnas not sourced.

conbi nati on the first signal and fhe second signal, [0033]Fig, .4
is a graph sﬁﬁmeggetfﬂ; PRS- d gﬁ%ﬂt{mrxﬂe@_ rao8s gragakd \H}?Pelhel ickness
(second) ando?hﬁ Jv?l%f‘sr% fsydfegf%a‘t}i]e hrberbd6ed B afcd fahgﬁaliﬁiiﬂg?é tefhated
second signal) of the two frequency ranges, extracte rom

i nformation whichrtht irclogdnt soundeand vibratidts ararachierved.10Thus, polisisiag gn be

As is also clear fromFi ﬁ 4, until undesired sounds are generated
fromthe carAf@relsatioNednsities of both the first signal and the

second si,gnal ctu - h v, . il e-thg.intensi t irst
signal i Iéj'éjhi 45?163311 ZO%Pﬁjeer‘pg?{\%ttg lgér{@nu%ge@ﬁlrsglggs%u t?%%fergltr’lg ggrrﬁéeﬂr]{ae eat, a
the intensit yer@inatiepsigceipdlishighddterhinddi byic@ih g the eifeingdtien se@téd fem the

carriers 10 when the difference between the thickness of the carriers 10 and the thickness

of the wafers 20 reaches a predetermined value, and extracting a first signal and a second



250n the other hand, Fig. 5 is a graph showing the relationship

bet ween the el apsed tine (second) and theJntensity (ms2) of the
signals of vibrations generated fromthe carriers in polishing. Wen
only vibration signals are detected, nany peaks of simlar intensity
are shown (0 Siggal4By ase sigpals of trgoselipcisemsngyoangys droge thsrigiymatigh; abfpined, to
makes it inp i . ert.aln-the.timn ! Wl d
gener at ed 11 aorenae spyARCERSRLLE iefubd MR, O RRARTRPE R SRS it
term nation @einni peddeRehinsdivaBieCadngt ikend#St & then®bondl 8834 1id N6wer than a
information sourced fromthe carriers 10 is not particularly limted
and may be, Pedeisnaingd walusounds, vibrations, or heat generated from

the carriers ong-as the .thi.ckness TWaof .th fer an .be. .
deter mi nes iG] on (g Bty QTR P sl SPaclel dF o nformaption
i s preferabl yefepupdey@ndémils \Gfbdﬁffelr&ﬂsﬁ_ﬁqﬁtﬂﬁbﬁt Regty amdt bR eRfrhdted,S afkbr
because the term nation point of polishing the wafers 20 can be _
easi |y and r erqubligngdt betiathrmatiossprsted fromatthe rmarmess HE frfm the acquired
extracting signals.fromthe i.pformation i s not particul arl .
Vi ted as | URGTBRIG SV SH e AT GREd 11 Pt Pepgilam v aRiITs dosts PG high

can be effectieytbncyet fFe&H tMasha the SBhA0AvhifeOk _ﬁ%l?df%felqv@iﬂb‘éﬁency is
desired signal data can be obtained relatively easilTy, it is
pref er ablle t cefpred ¢o ps ahecendpighalexti¥eie thaithe freqatmuesaef thg fpotwignal and

P or mat o, HAEBY SHREUREPPhGe RN T AL els T e TRl s ang s the
signal int en%ﬂﬂiﬁeﬁ%&ofﬁ%‘l\ﬁﬁinﬁ%ﬁtb'é%ontlfglléﬂ)ﬁj? Q,%Qﬁﬁ'ﬁg{a@igntoq’ thdrs? SioHBl %nd

frequency ranges. necessary, only specified frequencies my be
AJD convert ethdsechnd signalng the i nformation, or the peak hold

rocessin conducted after such fjltering. .[0036]Further, .
Bl oo the poltGiiTng BibuhEs B e TR AS A1e i AL GRYHT GHfasH B crdpsed time
di fferengg b e\é’@ﬁ»‘déb drdethb %t@ﬁﬁ@;@.(ﬁ?é_?ff _Iji\l}l\% @g%n%%r(rﬂrt?cirszr%ﬂa@ aRddeddhf ri%r}[ail)o%f

t hi ckness TWof 15 the wafers t he when | nfor
i's sourced ftlentwdhéreqaendyeraggds) extractpd dfcen abfoymatiornt frebratiogs) sfuréedlfrom

to 20 1.1m al.t hough ending. on the rotation, s d of the polishin
bads 30, pr ot FERCs T R EHSE" ofAR NS FEITNG Fael fuirih cadesied soutds
[ 0037] The i nhar BBtd-ARd (FFAHNHS Qfridth Phit in ek itﬁ@%ﬁl&tﬁh'thé%ﬁtsggﬁﬁe%d the

fromthe 20 carriers 10 can be detected, for exanple wt tectors
40 provi ded aejondesngnal dluchmte; duomierers wileabe sitonsityi of Biedfirstlsighidrie higthat

detectors 40 may .be, . for exanpl e, sound i nput. m crophone 41 and .
vi brat i oR? de#éecﬁ/%%wa%f%wﬁﬁ#?drﬁopp S arp gengyaash Wciniangey of fis ?Pé??‘gﬁlg%l

be detected |gnsQungs, TRSidFork! @&HEQQh@%t_@ﬁs‘?tgpgﬂé&rt%Q{iMecLQaltulagVJh"i‘agﬂle
of 10 Hz to 1000 Hz. The frequency Tange Is éxpected to be 2

sui tabl e for firstnggng $homld exmtaiatndrthpdntehsiof (pedetehning tdles)efvhich, the
if polishing is termnate i oun out side the frequency range,
desired waf eﬁewﬁcﬁkﬂ@é§hﬁ6%ﬁ 1%5% theelgrmination paiht pd Polishigg to be

frequency raggg,fhiiddi6 qki ignal is nore preferably in the range
of 200 Hz toalooo Il-lz,ﬁvﬁdlefrghlteﬁ'e frequency range of the second signal

i s nore pseferablon theothddhdndeFipah e @hphlshokiing the 208 idrzhip Hlevebn thetelapsed
signal and the second signal of these wavel ength ranges make it

possi bl e to ERSUPEORD: Fdntha ARty dr/s hel therfigmlseati vhrapensrengrpted from the
bocause ©het ui AR Ll e GEP RS Shlils ORUIAS, BAEY BEKEof S
9 - intensity are shown (0 to 480 seconds, 700 seconds to 1000 seconds), which makes it
impossible to ascertain the timing when undesired sounds are generated from the above-

30  mentioned carriers. Thus, the termination point of polishing cannot be determined.
[0034] The information sourced from the carriers 10 is not particularly

limited and may be, for example, sounds, vibrations, or heat generated from the

carriers as long as the thickness TW of the wafers can be determined based on the



[ 0039] Meanwhi | e, when vibrations generated fromthe carriers 10 are
detected, as shown in Fig. 1, the vibratigon detectors 42 are
preferably provided on a mechanism(in Fig. 1, external gears 50,

whi ch are nmenbers used for noving the carriers 10) for holding the
carriers 10 tifogapiéen. tH@WPYﬁfoﬁhﬁatﬁf@IﬁmﬁW @elerefqr@bﬁ/twenéwnd/er gibygtions

Thi S s 5beci%té Ia#e’iibel n rts @b%gz%u%gttheq rfin { 'ﬁ%ﬂﬁ cﬁjgél?s%aug the

carriers 10 posed ween the polishing pats

and it is easifErs0 dﬂﬁ&;@(bﬁsﬂ}h@d&enﬁaltyldbf&t&f t he external gears 50,
thereby ensun@g eas grd sition of the information fromthe
carriers 10 hO] F ¢ thhanedhodeeft edrasdnnsignalndiosr tha infermatior is not

generated fromt reiers 10 a e onverted ?ISAS

donats ate SaORY BmieRiTiohe alhe SORIRELRERL M E g Sepfl Nl Fanpe
the first sigadtiveRtxitges @5@ANHe %i&ﬂﬁ' BbCe@iplacined d%l‘eﬂ%gﬁ‘lﬂledata can be
control device 60, whether to continue or termnate polishinhg can

al so be det echiained r¢lativehi esit i preffrade ] Mirdrmahe signa cx@action y icalcaating

l'i shi thod of th
rembers Tor PEVE: ERY CHOERE Aar PR SYEU T ehie b #ﬂéa%ﬁnatwn and
include a ci bghrRilaig £nledf vAIBE 8f ADIinhhs vﬁ‘ﬁé 8F Sigrdl- 1nt€1tf§?tlets®fﬁ
is smaller than the 15 thickness TWof the wafers 20. The shape an

properti 8 ofom¢spoang itertbe 1@tugr equncyantgesul andyifl hevessexy, uld specified
carriers co used for Iishin oth surfaces.of wafers.my b

used. The cgﬁ%ﬂ‘é 5 OB B?%F?ﬂﬂ‘?ﬁ E]ﬁe off& riffogatan, rﬂrgthe\%gi bold
resi stance, %ro%@ﬁlﬂgrﬁé%ﬁfefdoﬁ&%d a%riu'i:hﬁltb&[g wi th polishing cloth, and

hi gh acid resistance or high alkali resistance. The carriers 10 nmay
be made of, f1&36dxambluether sinchére padishing aealnpicas be more hetur@@lysonrolled,

nbi f i h h ] lvim
conbi nati on giEestn. Ruch as.cpon. ! CTTrRE ERpere T afa i pffatis i or
aranid fijber ywd Q9ded Iherootwshi ng tﬂﬁg%vh%ﬁ lefoﬁngﬁaﬁ)ers%uk% eémheea&lefs

waf ers 20 being interposed between the upper and | ower polishing pads
t o si mul t anedlslsyppdirably inhthestanfaeéD. bfum he 2afier sltidGighadepehding dmthe

Fig. 1 and Fig. .2. Th |IShIn pads, 30 25 prefer have
proper ties SHUANGE SRedBd hedpnlihiris pacts T TRefSBRG Shtnd e tasreatishing
and the carrkgngodQs wepr exanpl e an urethane material having a
har dness (Shore D) of 75 to
[0037] The information (sounds or vibrations and the like) sourced from the

20  carriers 10 can be detected, for example with detectors 40 provided adjacent to the
carriers 10 as shown in Fig. 1. Here, the detectors 40 may be, for example, a sound
input microphone 41 and vibration detectors 42 shown in Fig. 1.
[0038] When the information to be detected is sounds, their frequencies are
preferably in the range of 10 Hz to 1000 Hz. The frequency range is expected to be
25 suitable for finding the termination point of polishing; therefore, if polishing is
terminated with sounds outside the frequency range, desired wafer thickness would not
be achieved.
Further, the frequency range of the first signal is more preferably in the range of
200 Hz to 1000 Hz, while the frequency range of the second signal is more preferably in
30 the range of 10 Hz to 200 Hz. The first signal and the second signal of these
wavelength ranges make it possible to ensure determination of the termination point of
polishing when undesired sounds are generated from the carriers 10 because their signal

intensities greatly differ from one another.



85 with a conpressibility of 2 %to 3 % nmay be used. Wen the

pol i shing sol ution does not contain abrasive grains therewithin, the
polishing pads 30 are preferably polishing pads having fixed abrasive
gains. Fi xed abrasive grains here refer to solid 30 bodi es made of a

di fferent natd@3% fMeantvhde, p&m%ﬁrﬁt@nﬁwﬁm@d framttheeargiers 1Pjaxedeteciedaas
surface of thg, po 'rf 151@' 9@ 91%?&’&03 'agﬁgl&&% ‘ﬁ 1§:¥e§%bq%$rov§deﬂ %d n@éﬁa@?m (in

made of for exanp a’ceram ¢ such as SI um na; 1'anbn

silicon carbirie,1 Q’.&te@neﬂ:%ﬂ@tﬂw vither &@fmelﬁberﬁ ubdg fornmbaag ey caEbg m()) for
pol ymer such as polyethylene or polypropyl ene. Further, their -
shapes are néeldinghe saies Waiordetagt tiednfonnationzsaurcad jrotethe sanriks 1100r ﬁhl@ﬁs

solid, ge Qr t he. I| ur t re

oed may B, PeabEis it ot ol Bl Bierygonglifiicor the Rores oL et el RRmosed
(combustion pemees she pcﬁisﬁm@ﬁa@@ﬁ%)an@ﬁt R AEibr B RERP the(BBELSRNIAhE SRternal
process / sol-gel process). 5[0043]A polishing solution used in a

pol i shi ng netghars S@itharehy @BWSH aoquisttipn nf the indemsfation oy the potiers hd.ng

sol ution fre f abr |ve |ns 0 i.shin

contai ning aB0 Vo SHHE HaRu8Ses siRasingle Mkt Bihereled rosk aspaies 10
fromthe car @fe%oﬁvér@dﬁﬁl@tslghﬁs ra8d el s??lalfs Qfe dehi@o b RbAFIIAEVIBNEMEs shown i in Flg
polishing. Here, the "polishing solution free of abrasive grains”

pol i shi ngo sollusd that thefinshsighal abd Seisveondsignal arompuwned usingelye dvatrol devwe 60

10 t d byt h b t t I
L0co e R S R ST . RO
pol i shing ti ngyqqm n) Tﬁ@‘éaﬁ‘l@scf@@s%§ iy §&;bl@s§ﬁr&'lnét?f%d thhE%Eésbﬁrlﬁvénﬁo&%%e%

of polishing wafers using a polishing solution containing abrasive
grains and ashovi giiigd, seinbersdor fetagengthe afas?@ e grmiistsed, ﬁhgh efchshalude

that the carriers, are e worn t ipnt se. 0 S
pol i shi ng soIa:J‘ElTCB]ﬁI fﬁl?”ﬁ’t"aﬁeﬁ}”ﬁ‘bg ur‘glg 'e()segg ;ﬁ‘ﬁ %ﬁléli"@%ﬁ% spgller Gen the
the poli §8i nghigQlesdt TANoF %eﬂ%fe@aﬂf | YL fdp¥ dnid rﬂréﬁégmes':&'r th@%ﬁﬁ&lselio eﬁ-@ not

al kal i ne aqueous solution with pH control'led to the range of
i s preferabl patisedrly Wiitkd aanril-etatﬁerd essmotigms@ for Ipehﬁmglbcnkg saufztaem nf wsfers

weak to reduce he [ h| n oth hand, H .of
nmore than 14™ ;’r‘?d‘ﬁgﬁ %Rref%fahbf%am d%ﬁopﬁgk?éﬁ%\ié‘gg ?@E“p esistance, a
difficult. T AUes rg}l?ﬁghaa
solution, or g@%@gﬁb@ﬁeﬁ%‘g%ﬁ 132{)@51%}113 |C@ys?ﬁ§f}1@g§sa%pot ag%u%m fal

hydr oxi de or r@mthnuem Miherearciedke] 0 may baimatikaf, fovesxeaplopmiliee ranforeed plastic, that
AIternatlveIE)%,, ueous soI uti Qn of hydrazine or am nes can _be .

used. It 25O O &N ShhapN ERoEY TEBhRNERH 16Fnaps Plinpde resin and
particul ar i Qelﬁt%FdEﬁwHtfﬁHef‘EJcﬁ%%ﬁgs ARE BB HBENG &ahR-ALEH t her, the

pol i shing solution preferably Contairs a
[0042] The polishing pads 30 are members for sliding the wafers 20 being

interposed between the upper and lower polishing pads to simultaneously polish the
surfaces of the wafers 20, as shown in Fig. 1 and Fig. 2. The polishing pads 30
25  preferably have properties such as a small coefficient of friction with the wafers 20 and
the carriers 10. For example, an urethane material having a hardness (Shore D) of 75 to
85 with a compressibility of 2 % to 3 % may be used. When the polishing solution
does not contain abrasive grains therewithin, the polishing pads 30 are preferably
polishing pads having fixed abrasive grains. Fixed abrasive grains here refer to solid
30 bodies made of a different material from the polishing pad matrix that are fixed to a
surface of the polishing pads, and the abrasive grains used may be made of, for example,
a ceramic such as silica or alumina; diamond, silicon carbide, or a compound thereof; or

a high molecular weight polymer such as polyethylene or polypropylene. Further, their



25 specific high nol ecul ar wei ght conponent, since undesired sounds
(squeal s) generated fromthe carriers 101gan be further reduced. The
type of the high nolecular weight conponent is not particularly
limted, but hydroxyethyl cellulose or polyethylene glycol is

preferably ushapes pi ok limited foypartipylate dqupb tang mayerer inthe Bormy g sehid.Hash oy the

relatively hi ef.fhci red

coefficient O?Qfl’l @Elgxlrl]& e%ﬁmcgg&r?%]ﬁ%%g%l%éﬁ%ng%hﬁﬁb H)?i% ‘Ilrﬁ@ R{%pared by
carriers 10 aifkertaadry peocegatomBustich bRiteR§ v BcdsEcor ROk etNodees Bedimed@tion
and the carriers 10. As a result, defects in wafers after polished

can be reduc®Pcessselgsi progese). concent ration of the high nol ecul ar

range. of 0 01 Rk t o A BBl RRph B sl Peko BF Heh St phihabit

mol ecul ar wei g&ﬁraﬁlsaraopmningl @mt@ﬁsmeh@matﬁaswe plafis. thse bf hqtohgﬂng solution
coefficient in polishing is high, which would cause defects in the

surface of t kentmingrabrastivearaipbitiakesed difipnlt thedetechinformation fiom thagarriers 10

concentratio S nore 1 rat

Cn 11 cant 9 Ruled B8 i CRERRRM.of BTeRRe RPNt b Pe olion Bre of
pol i shing. 5abRAG46]erdins"t 8rpliskihg IsBRMYA NE wiREIRlbISRNE #ARtRhpescntd) nfafebe
polishing solution, a chelating agent is preferably added to the

pol i shi nd0 solcorthioed butisechofvedsiveigmin agaprnentayreiot pevjiivsgidehice wi t hout
articular i tio Ion Slt h chel a effect

Pons. “For ex il ' aFhBan R EieR Suiotin B RS el gefifine o Bhi) and

am nocar boxy kjigrgd »%Ihﬂcﬂle(%')hﬁ'c%'eﬁgn e&%%fpo%hlhg%afekmlmd?ﬁm@ 88lution

Considering the solubility’in an alkaline 10 aqueous ion
ani nocar boxy kcprsaiaisigdabiaspis g zanid ng pelisbing $Céut;§mefr@r ab Iabraswﬂ gevcieh. t ﬁm 6

consi dering chel ati effect on heav i ons . noc r.box

cora sal 1 Sudht il e et afiinut SOm bR e darnol RiEARe G IHAE olbifon
di et hyl egetr lc@ﬂhlﬂg,%%;a@agggahﬁ acid (DTPA) is nore preferable. The
concentration of e chelating agent is preferably in the range of

0.1 ppmto 1m5bpm Thhitype czflﬂha)milsmag ablufionis netiphtiadariguimiid, Fer, ex@nple,

Ni, 15and Al t t 004 th | i

the present PHOLATIHECERGOIBETT Sifh i HEIed (5 0P aleion S (& P4 pilrgbly gocd.
the carriers wih a bReSreQy tpals, %iyéwn@icfnaﬁ%swé& th h&ausd hie%ﬁs BkS oRthe
The sliding method is not neCessarily limted in particular. The

sliding may bdflepbﬂli(bmrédaly}l abwiong than| i, himellipgldf he pghqhmgssdhﬁiourbebtymes

20 novin onld&g“ﬂ s 10; aIt rnatlve}) the slidin
per f o med? oy HERE, JBF R Aefont HOTRRE Y b A gk R iR, or n
carriers 10. ﬁ&@ﬁ%ﬁﬂlﬁ?&(l@é ﬁ%@sﬁﬁ%lﬁ%sglﬁ}ntmr&mé &héo"dﬁmpﬂgéf o%Qe' & an

the direction perpendicular to the surfaces of the wafers
preferably i alkahe: cagbgetecblution. gAlerfatively3ap agieonPsoltivarvitiyérapine esamiges

is less than 10 t he ssure is excessively |low .so that . the

25 i i or mmt | 677 BbUeod it BRI CARF b Fesebts SBUEH b ek g n s
when the proouir aidhe 1 E*“Shi RS, Ry e Rl (R Ry Comtans o
pressure Zﬂakepecsf'mjngls nebatular regght ounﬁpcnfenﬂ; hmce:mdesmdssoﬂzﬁ)dﬁa(eqmls) Eesnerated

Sour - not be Mat edmarys KE et et TShpobadhrdies ohie HiHohlsugo prgh
descriptions cgf‘ﬁ Gl 1 nbyﬁﬁgﬁgﬁ%lg | éaﬁt{%s %yl%ﬁg%ﬁm tylénQ%lycol

present inventi n an be ma
wi thin the siopefodblyusddnsn p2XAMRMERydroxyetid] -cellulose, which has a relatively high

molecular weight, can efficiently reduce the coefficient of friction between the polishing

30  pads 30 and the carriers 10 due to the bearing action between the polishing pads 30 and
the carriers 10. As a result, defects in wafers after polished can be reduced. Further,
the concentration of the high molecular weight component added to the polishing

solution is preferably in the range of 0.0 ppm to 1000 ppm. If the concentration of the



[ 0050] (Exanpl e 1) In Exanple 1, as shown in Fig. 1, silicon
wafers 20 having a dianmeter of 300 nmm wejg.polished by a wafer
pol i shing nethod including the steps of supplying a polishing
solution free of abrasive grains (a potassium hydroxi de aqueous
solution 5 & aokewar sweight sorapenent Helest thanc®el ermeithp Fictign coefficient in
concentratio . 10 . [ ent nd h X h .

cel | ul ose atggﬁ%o %ﬁ? a?@%ﬁ‘%ﬂﬁﬁa%ﬁﬁgggg%mﬁPﬁﬁuﬁ% égﬁgg%géﬁ¥%ﬁﬁmhﬁwd
conponent ) t @mths Wik dtandfif theP@nterdfatio®ld HbteBaPadF gpinMB@BEhing rate is
ur et hane positioned above and bel ow carriers 10 each having a

ci rcul ar hol eignifichgly redycadl.rind gonsideraiis tineiszauired fr oxrret palishing bei ng

750 umin_thi SS, i.ch re thinner,than the fers .20: and

Fiaing the SPRERT nd BRE PEicll e EL 1Rl b8 antihigy sofcn -

si mul t aneouslclel@figl peht e phFéhbls YAERCOIHhO Qllsﬁﬁg%lfugéﬁ f’l@k%hé!@t%gi dkehtiiBay
y

carriers. The term nation point of pO|iSEI ng was determ ned

acqui ri ng t héeanpsubstantesviwnpaatiadaringiatiomes lorg asiithas akbelatigwftect on metal
vi bration detectors 42 ovi ded.on. t he, exte l gears 50; .extracting.

2 first signdiS( af HeSAmPle dSnGHNoEs A BRe FhtlaEcan an AmitkeathgRviic mid
signal (a ”E@ﬂae\bhlal'd@n%’figeﬁg obtthel keldf bekRedZ)ConSiadide @e @&h@h@qﬁ an alkaline

vi brations; and detecting the timng when the intensity of the first
si gnal i 40eqaaueouy solutipmr & ehaocarbpxyditetad ipee dhalatingeagedt 02 preftdable.anth

the intensit . the second, signhal_..is ual to.or less than a ,. .
o edet erm nedoflion aSeaRE9E R g CrrecCepf ey el M, NG RERY}g fead salt
type of the pgin aqshétﬂﬁell%ﬁlaﬁﬁﬁé?éghﬁac‘!%i%talaﬁf (E[hﬁﬁx)o&jné(l)itéﬂill'aﬂetﬁth'ﬁt‘:[géﬁfhaceti_c acid

contains a high nol ecul ar wei ght component or , and the detection
met hod 20 ofD&PApis mhieyefemble nahé congeoiration itk divtamngiagenfab pefetably in

Further, the_silico fer e polished five tines in taqt 5 .
Sheets) 1008 Erprsh Bro to YUY msadilpliows e Pt Eperny 56 Cr N
sheet s) \gﬁ;reaﬂpmmqm?yec@ simlar nethod to Exanple 1 except for

that the sounds generated fromthe carriers 10 were acquired 25 by a

sound i nput (#&7dphoferthdr, pn eviodisbingdpethed tofttioe preserdanyérgion, i, paistimng:
first signal (480 Hz d a second_ signal (100 Hz) were extracted

fromthe spuﬁé@s gBtaé%’ ﬁga.reﬁ‘twelyﬂethﬁo "%”_é}ﬁ"is_n]g)m dBrig ¥ip8ii§hl(‘g rf’é‘_rgﬁ‘ffeo%fhe
the pol i shi ngjgghuldeR 20vhethetiidiiig ﬂ%?thb& hi BBLEQA@fgédrﬁ?_lﬁﬂﬂé@&rﬂggﬁg lar,

hi gh nol ecul ar wei ght conponent or "not, and t tection net

pol i shi ng t elhenditding npoi bt )peafoemeti cvn movid@hngy the POLEHIHE Ipads 30 or by
(Conpar at i ve Exanpl e, 1) .In arative anple 1, si]icon_wafers
(25 Sheatl) “HEVETH GRS Hiks CHRiFET 105 MCHRERAITS GRd Mo MY apiRgrtp ned by
except for U%élﬂﬁlvé{%ﬁﬂrlv‘iﬁ@b&ﬁ tﬁé’gb‘ltiéh?ﬁg FARLRY BdWle carribr 70.abrasi ve

grains (a potassium hydroxi de agueous ution containing colloidal
silica as fr ¢W48br asiThe pgsairaisyplied to the polldhéngomkis 30 imtie doteiohiperpenditiier

type of the polishing saqlution, et he he poli shing_ sol ution
contains a h?(@Wer?B I @Wﬁ%ﬁz\&’é@ﬁﬁrﬁ@ Iphevgpee ahi0) BEmA 409 el

nmet hod 5of  aypli fOLRAGaE Mk I jnR) g.ar J )
[ 0053] (Conparati ve Exasnp‘fees 2%%519'?0(?’%%5,”%12 gﬁs?@g%ﬂacrg}%ﬁ%wﬁméis? iﬂ%:a(t)riih ©
waf ers (25 shdemstionsoacabiromhthe catriear1 (s swohl Brsoa@izdint ivitratidne viouddmbiebe
1 except for that polishing was controlled not using the informatipn

(sounds or vIHHgeERrGhahtamed;r (uthe pBT hand, whet the pecspig 1s gagradpan 300 g/om’, the

excessively high pressure makes sounds and vibrations of the carriers 10 be easily
generated; thus, the polishing termination point of the wafers 20 would not be accurately
ascertained.

30 [0049] Note that the foregoing descriptions merely illustrate some examples of
embodiments of the present invention and various modifications can be made thereto
within the scope of claims.

EXAMPLES



10a setup tine. The polishing conditions (the type of the

pol i shing sol ution, whether the polishingysolution contains a high
nol ecul ar wei ght conponent or not, and the detection nethod of a
polishing termnation _point) are shown in Table 1. [0054] (Eval uation
met hod) 15( 1)J00A8hr ofExamne b s The thickness TC of the carriers

in Exanple 1 and Y : PEAS e Lahj
after a predeternhgﬁtgargﬁ11 E) ?etrrle’ %a%fégjw%rn?n% \r,%vgglgegl n#elﬁsgzogfafvﬁﬁea %%k?%ﬂ%’ﬂ%)o
and after thenpalkdrspolighed Hiea wedir potivlihg GhettidieincRiiingeths sYeps of\éa%plﬁﬁlgdi
by plotting the relationship between the polishing tinme and 20the
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Tencor Corporation, and the thickness variation of the wafers was
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net hod of Pokyagdit 7 thedafiddal ( Bind?PI0Nim BY BidikAéss Gfhich were thinner than the wafers
10 20; and sliding the polishing pads relatively to the carriers, thereby simultaneously
polishing both surfaces of the wafers retained in the carriers. The termination point of
polishing was determined by acquiring the vibrations generated from the carriers 10
using vibration detectors 42 provided on the external gears 50; extracting a first signal (a
mean value of 200 Hz to 1000 Hz) and a second signal (a mean value of 10 Hz to 100
15  Hz) from the obtained vibrations; and detecting the timing when the intensity of the first
signal is equal to or more than a predetermined value (0.02 A.U.) and the intensity of the
second signal is equal to or less than a predetermined value (0.02 A.U).
The polishing conditions (the type of the polishing solution, whether the polishing
solution contains a high molecular weight component or not, and the detection method
20  of a polishing termination point) are shown in Table 1. Further, the silicon wafers were
polished five times in total (25 sheets).
[0051] (Example 2)
In Example 2, silicon wafers (25 sheets) were polished by a similar method
to Example 1 except for that the sounds generated from the carriers 10 were acquired
25 by a sound input microphone 41 provided adjacent to the carriers 10, and a first signal
(480 Hz) and a second signal (100 Hz) were extracted from the sounds obtained.
The polishing conditions (the type of the polishing solution, whether the polishing
solution contains a high molecular weight component or not, and the detection method
of a polishing termination point) are shown in Table 1.
30 [0052]
(Comparative Example 1)
In Comparative Example 1, silicon wafers (25 sheets) were polished under

similar conditions to Example 1 except for using a polishing solution containing
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abrasive grains (a potassium hydroxide aqueous solution containing colloidal silica as

free abrasive grains).

The polishing conditions (the type of the polishing solution, whether the polishing
solution contains a high molecular weight component or not, and the detection method
of a polishing termination point} are shown in Table 1.

[0053] (Comparative Example 2)

In Comparative Example 2, silicon wafers (25 sheets) were polished under
similar conditions to Example 1 except for that polishing was controlled not
using the information (sounds or vibrations) sourced from the carriers but using
a setup time.

The polishing conditions (the type of the polishing solution, whether the polishing
solution contains a high molecular weight component or not, and the detection method
of a polishing termination point) are shown in Table 1.

[0054) (Evaluation method)
(1) Wear of Carriers

The thickness TC of the carriers in Example 1 and Comparative Example 1
was measured before polishing, after a predetermined time lapse from the
beginning of the polishing, and after the polishing. The wear level of the
carriers was evaluated by plotting the relationship between the polishing time and
the thickness TC of the carriers. The results are shown in Fig. 6 and Table 1.
[0055]

(2) Thickness variation of Wafers

The thickness profiles of the silicon wafers obtained in Examples and
Comparative Examples were measured using WaferSight manufactured by KLA-
Tencor Corporation, and the thickness variation of the wafers was calculated.
Thus, the mean value of the variation was evaluated. The evaluation results are
as shown in Table 1, in which smaller values are better.

[0056]
[Table 1]



Sounds from Carrier - 0.3 Conparative Exanple 1 Wth Abrasi ves None
Vibration fromCarrier Badly worn (Fig..9}-0.5 Conparative Exanple 2
Wt hout Abrasives Hydroxyethyl cellulose Tine - 0.6

Polishing solution Evaluation
Detecting method of W ¢ | Thicknes i
Polishing termination point earo ICKNeSs variation
Type Polymer g P Carrier of Wafer (pm)
Example 1 W'thc.)Ut Hydroxyethyl Vibration from Carrier Hardlly worm 0.3
Abrasives cellulose (Fig. 6)
Example 2 W'thc.)Ut Hydroxyethyl Sounds from Carrier - 0.3
Abrasives celluiose
Comparative With N . Badly worn
Example 1 Abrasives None Vibration from Carrier (Fig. 6) 0.5
Comparative Wlthgut Hydroxyethyl Time . 0.6
Example 2 Abrasives cellulose

[0057] Table 1 and Fig. 6 show that when polishing was performed by polishing
methods of Example 1 and Example 2, the carriers were hardly wom as compared to
5  polishing methods of Comparative Example 1 and Comparative Example 2, and
thickness variation of the obtained silicon wafers was small. On the other hand, it is
shown that the carriers were badly womn and the thickness variation was large in the
polishing method of Comparative Example 1 in which polishing was performed using a
polishing solution containing abrasive grains and in the polishing method of
10  Comparative Example 2 in which polishing was controlled using a set time.

INDUSTRIAL APPLICABILITY

[0058] The present invention can provide a polishing method capable of
suppressing undesired sounds generated from carriers and further reducing thickness
variation of silicon wafers after polished.
15 [0059]
{Reference Numerals)
10: Carrier
11: Circular hole
20: Wafer / Silicon wafer
20 30: Polishing pad
40: Detector
41: Sound input microphone
42: Vibration detector

50: External gear



[ 00571Table 1 and Fig. 6 show that when polishing was perfornmed by
pol i shing nmet hods of Exanple 1 and Exanplig.2, the carriers were
hardly worn as conpared to 5 polishing nethods of Conparative Exanple
1 and Conparative Exanple 2, and thickness variation of the obtained
silicon waf e8: Gerroddeyige On the other hand, it is shown that the
carriers were badly worn and the thickness variation was large in the
pol i shing nethod of Conparative Exanple 1 in which polishing was
performed using a polishing solution containing abrasive grains and
in the polishing nmethod of 10 Conparative Exanple 2 in which
polishing was controlled using a set tinme. | NDUSTRI AL APPLI CABI LI TY
100581The present invention can provide a polishing nethod capabl e of
suppressi ng undesired sounds generated fromcarriers and further
reduci ng thickness variation of silicon wafers after polished.

15[ 00591 (Reference Nunmerals) 10: Carrier 11: Grcular hole 20: Vafer
/[ Silicon wafer 2030: Polishing pad 40: Detector 41. Sound i nput

m crophone 42: Vibration detector 50: External gear - 15 - 60:
Control device



- 16 - CLAIMS 1. A wafer polishing nmethod conprising the steps of:
supplying a polishing solution to a surfgage of a pair of polishing

pads positioned above and below a carrier which has a circular hole
for retaining_a wafer and is thinner 5 than the wafer; and

sliding the SH#%EMﬁ ng pads relatively to the carrier, thereby

si mul t aneously p j}vgﬁi,ﬁ(g;s%g?nn%dfcg&?%ﬁ%éﬁcftgfelpgvglt_er retained in the

carrier, erel on sour omthe carrier when a
di fference bet weatpplyihfiaglolisitse @flutioheto Gadika&s ofodiphifof ﬁﬂl@lﬁﬂg?&dmosﬁi@ﬁed
waf er reaches a predeterm ned value, is 10detected to calculate the

t hi ckness of 2b¢ie apgfbslovan gartiprevhisy hest sirgwdardolsor skdining a waferpnd ishfnaer
pol i shi ngsnetﬂ%%q]?ea&gf%{;%@g to daim1l, wherein the term nation of
polishing is perforned at a term nation point of polishing determ ned

by extracting a kiidigf thegnakhiagdpads SREENEySicdR! ciial @ERby @akmetsly
two setup frequency ranges fromthe information obtained fromthe
carrier, and pdbshénghotiysurfaeestad the wafer rewingd imthe ediripn| i shi ng 15 where an

intensity of the first .signal is highgr than a.predeternmi.ned val ue
and an | ntensi ¢y "0 haToB i’ Seied ' PRt S 5 FoErey Belitian =
val ue. 3. Thgcitest e lchisidt Agl Metifledssaercas Hahg réRhéd Apidernyh&r §iltk, is
the polishing solution is a polishing solution free of abrasive

grains. 18, Thigctadtoeraloplits thithicknasstoll 8w veaferond ithegeby der@liatepalishinger ei n

e o ormet on S LA AR R, (SRS AL i o
wherein the gbﬁ%ﬁfgqgﬁﬁffcﬂﬁfe%ﬁ‘tﬁ%ﬁ%ﬁaﬂ ﬁff}tﬁ%?ﬁ?li%ﬁin%{a_@teﬁ'ﬁ‘ihéd 1534 eﬁﬁgtéﬁéﬁ'ti?f;rst

t hi ckness of "the wafer at a en the information is sourced,
in the rangesighalOantl ansecon@ignal that affthgguas ef tpolsetepifregueney ranges from the

di to. im1, i i to 25th li shi ;
pads. i The drPEANE BRI di D SRR Tecemdreo i ol ing
in the ragge whkrel 80 ikt o8 AstO4iERR is highed Iﬂ?anv‘@fp%deﬁ%fné@'\ﬂaﬁle and an

met hod according to Claim1, wherein the information sourced fromthe
carrier is dettewsitedf the sécoddsigodl arlewpr thum apetdétemisalchalear ri er . 8

The waf er poli shi t hod accordi to.Caimy7, erein the dete to.r
030 pr ovi Q8 orl 1 WA AT TPOR readige Drfdeitht r Y ren tog powB P on
pol i shing nmethochREaRsELG fQ JPaplaf\VBgrapfier ei n the detector is

provi ded on ext'ernal gears for noving the carrier. 10. The wafer

pol i shi ng nme#thod Taeceafdi pglishmgCnathed 4accoddimpetonClae  H etbartinothe offhfrinetion

20  sourced from the carrier is sounds and/or vibrations.

5. The wafer polishing method according to Claim 1, wherein the difference between

the thickness of the carrier and the thickness of the wafer at a time when the information

is sourced, is in the range of 0.1 pm to 20 pm.

6.  The wafer polishing method according to Claim 1, wherein a pressure applied to
25 the polishing pads in the direction perpendicular to the surfaces of the wafer is in the

range of 100 g/em” to 300 g/cm?.

7. The wafer polishing method according to Claim 1, wherein the information

sourced from the carrier is detected with detectors provided for each carrier.

8. The wafer polishing method according to Claim 7, wherein the detector is
30 provided on a mechanism for holding the carrier.

9.  The wafer polishing method according to Claim 8, wherein the detector is

provided on extemal gears for moving the carrier,

10.  The wafer polishing method according to Claim 4, wherein the detection of the



- 17 - sounds fromthe carrier is perfornmed by detecting sounds
having a frequency of 10 Hz to 1000 Hz._44. The wafer polishing
nmet hod according to aim1, wherein the polishing solution contains
a specific high nol ecul ar wei ght conmponent. 512. The wafer polishing
met hod accor doungs fromChacamigy, is perénmied by deteehingrsavnds hgving e fisqupmay of 1¢ Herto
the informati ﬁ%ﬂés cal cul ation of a power spectra of digital data
obt ai ned by A 6nverting the detected information and of a nean
val ue or a ngxi ”‘I'Eb‘é@féf%oﬁihjxﬁ 2e@bd h&&?d?ﬁgfo'@l%in?fl, WRAEH t1iPSftshiflg solution
corresponding to the setup frequency ranges.

contains a specific high molecular weight component.

5 12. The wafer polishing method according to Claim 2, wherein the extracting the
signals from the information is calculation of a power spectra of digital data obtained by
A/D converting the detected information and of a mean value or a maximum value of

signal intensities of power spectra corresponding to the setup frequency ranges.



