FI NAL POLI SHI NG PROCESS FOR SI LI CON SI NGLE CRYSTAL
WAFER AND SI LI CON SI NGLE CRYSTAL WAFER TECHNI CAL
FIELD [0001] The present invention relates to a
method for final polishing as a final step anong a
plurality of polishing steps for polishing a silicon
single crystal wafer and to a silicon single crystal
wafer that is polished. BACKGROUND ART [0002] In a
conventional technology, a nethod for manufacturing a
silicon single crystal wafer that is wused as a

sem conduct or substrate material utilized in, e.g.,
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single-crys (C2)
method or a floating zone (FZ) nmethod and a wafer

TE@@NEFﬂEt%&E&% (processing) process for slicing this
single-crystal ingot and mrror-processing at |east

[O@he]l mai n surface. A device is fabricated on the thus

manyf.actured mrror- polished wafer. [0003] QG vi a
fur CHEs DEESPT b LBRRIAT ot bREE Re ChaPomichod  £0r

fid@Nubatt YhiRg GRY eresshAg) sPEECasDnd M SoPipgessyhas a
slicing step for slicing a single-crystal ingot to
polobtlai ngt BERPEG $6ui dwaiehsngaackadflardmp srebef erystal
[ n t.e er i al rti.on o L er
wa R e B st o LR B Ry A A
poliehddslicing step, a lapping step for flattening this
waf er, an etching step for renoving a nechanica
damage remaining in the chanfered and | apped wafer, a
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In a conventional technology, a method for
manufacturing a silicon single crystal wafer that is
used as a semiconductor substrate material utilized in,
e.g., various semiconductor devices generally includes a
single~-crystal growing process for manufacturing a
single-crystal ingot by, e.g., a Czochralski (CZ) method
or a floating zone (FZ) method and a wafer manufacturing
(processing) process for slicing this single-crystal
ingot and mirror-processing at least one main surface.

A device is fabricated on the thus manufactured mirror-
polished wafer.
[0003]

Giving a further detailed explanation on the wafer
manufacturing (processing) process, this process has a
sI&cing step for slicing a single-crystal ingot to
obtain thin discoid wafers, a chamfering step for
chamfering an outer peripheral portion of each wafer to

avoid cracks or chips of each wafer obtained at the



step for finishing a wafer surface as a mrror

surface, a cleaning step for cleaning the polished

wafer to renove a polishing agent or a foreign matter

that has adhered this wafer, and others. The main

steps of the wafer processing process are described

above, and steps such as a surface grinding step or a
slinsatg tseap neat lspppnonmtdie Teldetilabtening Ahstsepaksr,

b arried out _on a lurality of a , JQr _the order
an SRS ERSE 280 Bertilit f n it TR L paPaeli ar
rentdleh 40d | BHi fgeStapmife rddvigdedl iapPedawpfe@r v polishing

polishing step that is called rough polishing and a
stem el r polpshhhgIstepalitdt SH 24 ¢ @S pReBiig&or surtface,

a pg%rgﬁgsté@r eYeL) ol 1HYE 1ASES] 1 EREGPLETRLY o

g step Is further divided into two or nore
remstvepsy pahidshhegeageaps car e clabtedgnengt tepr ittty hearsd

secondary polishin teps. At ch polishing step,.a
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conditions suitable for each step. [0005] At the

sucoldsh ngusfepe PoineiahIE e Dol shEAf TH&EG t@ETdc HREEP
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nay, PGP 3 e Taid G B G far ke P o
plusudpiary edlf ost agwaf eprsuppordrgedatef otha pokpshimagy head

ar%ﬁgrought into contact with each other for polishing
ch ing an appropriate pressure. At this tinme, an
[oodlgal i ne solution (which is called a polishing slurry

or a polishing agent) containing a colloidal silica

i s dsedardiehlaiuchtae ppPildBhAg dagdrfl | 5S addeddeg anto
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pol%g%%gd. Moreover, in some cases, the primary
polishing step is further divided into two or more steps,
and these steps are called, e.g., primary and secondary
polishing steps. At each polishing step, a composition
of a polishing slurry, a polishing pressure, and others
are changed to provide conditions suitable for each step.
[0005]

At the polishing step, for example, a polishing
pad attached to an upper side of a rotatable turn table
and an etched silicon single crystal wafer or the like
supported on a wafer support plate of a polishing head
are brought into contact with each other for polishing
by using an appropriate pressure. At this time, an
alkaline solution (which is called a polishing slurry or
a polishing agent) containing a colloidal silica is used.
When such a polishing agent is added to a contact

surface of the polishing pad and the silicon single



t her eby advanci ng polishing. [0006] Meanwhile, with
advancenent of mniaturization of a device rule, a
size of a defect that can be a problem in device
fabrication has been reduced. Further, small
protrusive defects that are not acknow edged as a
problemin the conventional technol ogy have attracted
crygtaht veheriFuthkeprdrieshisug hs Hef egt sndr el orid idefrect s
sifdiAl arechandly detected. by g spnyentional. delecar,
mcro gefecat can Be~oBserved by “using,

thexdby @dv@ﬁﬁﬁﬁgaboqatsmlaig syst em | aser m croscope
di scl osed in Japanese Unexam ned Patent Publication

[0Q%&kai ) No. 2004- 193529. As nmicro detects, a single

Projfis]ifh 18, PLhablu%n®lenil fc%'rf?f‘ﬁlaé‘ukw%% ion of
protrusion, a mcro LPD (L| ght Poi nt Defect)
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prAfu gener deakkys teher ek toasa Pkbswl Bakhkshiang a
I nduced Defects). Furthernore, as expl ai ned above,
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e prevented suppress generation
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JapaAnas of Uneeanbaed- Brpleaitndilpk bbbt ehpni ( Kpkad) No. 2004-
193529. As micro detects, a single protrusion, a

plurality of protrusions, a linear protrusion, a micro
LPD (Light Point Defect) and others are confirmed.
[0007]

There are also many such micro defects that are
introduced at the polishing step. The defects
introduced at the polishing step are generically
referred to as PIDs (Polishing Induced Defects).

Furthermore, as explained above, generation of the
micro PIDs that do not become a problem in the
conventional technology have been needed to be prevented.
[0008]

To suppress generation of the PID, for example,
Japanese Unexamined Patent Publication (Kokai) No. 2005-
45102 suggests using a predetermined polishing slurry.
However, even if such a method is adopted, suppression

of the PIDs is insufficient.

DISCLOSURE OF THE INVENTION



mai n obj ect of the present invention to provide a

final polishing nethod that can obtain a silicon

single crystal wafer having Il ess PIDs. [0010] To

achi eve this object, the present invention provides a

final polishing method for a silicon single crystal

waf er, wherein a polishing rate is set to 10 nnimn
[0C89bel ow to performfinal polishing at a final

pol i_ishi_ng ste s a_final step .ano a ural ity .of
pol iIéjhivnlgawstoe{éns)C %ra%8f7|es iXIEI)g atlhneed;?ﬁ’ri%kg%e%rné%els a

maier ¥sdpdct Waf ethwi blted epd iihird g Sonrty beoRdde a final
i nterposed between the silicon single crystal wafer

Poldi i paneshPAgtpad. caroePa it authlacPPndtnsdiS shing
cry®od, £ oL a, gi,h hgon 3 NGl crystal wafer that sets

[
the polishing raté to 10 nmimn or below to perform
[00flilnal polishing at the final polishing step is used,

genegration of PIDs during,the, final polishing step
can%ﬁe%§ %%é%%%swgﬁé8ggr,%Rﬁéﬁr§§éb%o+?gﬁgﬁéopate
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setting is nore preferable. As a result, a silicon
cry§itigl e'akgst aVh@deén RaWodg Sheissd praksecan set to 10
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adjust the polishing rate in the fina ol'i'shi ng by
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silicon single crystal wafer to be polished and the
thepaliilsifay paedia ehvstranmaien RNGoi BALAGhiate Pegh
[OOQ§]4 adj usted by the sinple adjustnent nethod, and a

If such a final polishing method for a silicon
single crystal wafer that sets the polishing rate to 10
nm/min or below to perform final polishing at the final
polishing step is used, generation of PIDs during the
~final polishing step can be suppressed. Moreover, when
the polishing rate is set to a low rate, i.e., 5 nm/min
or below, this setting is more preferable. BAs a result,
a silicon single crystal wafer having less PIDs can be
provided.

[0012]

In this case, it is preferable to adjust the
polishing rate in the final polishing by adjusting a
relative velocity of the silicon single crystal wafer to
be polished and the polishing pad.

When the polishing rate in final polishing is
adjusted by adjusting the relative velocity of the
silicon single crystal wafer to be polished and the

polishing pad in this manner, the polishing rate can be



sufficient effect can be obtained. [0013]
Additionally, it is preferable to set a polishing
stock renoval in the final polishing to 5 nmor above.
When such a polishing stock renpval in the fina
polishing is set to 5 nmor above, haze on a silicon
single crystal wafer surface can be nore assuredly
adjw&ﬁm@dby[OOQ4Fim9dﬁh@@juatm%nbr@ééhadbeam@.§et a

i ng east_,at t he.end of the final
sy po |s |nge£?égt ai‘o nr%b?ncanl oerdbel ow. When the

[0@d]shing rate at |east at the end of the final

pollshlng st%&ls set to 10 nmmn or below, a PID
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final polishing step and then the polishi ng rate is
set Whtem Boigintani po bi shéhgwsthickalrqueivashi hg the fenal
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singlld COrysshnghererystalr Ml efasubd esbed heshirkally
d&mlsm ng by the final polishing nethod for a silicon

reddiGRfle crystal wafer, wherein the number of PIDs on a

[Ooﬁfer surface is less than 100 in terns of a wafer
having a dianeter of 300 mm [0016] Wen the silicon
Si n@h&tﬂqzcs,t alt waf epreﬁbjrabﬂ_ed tico sfti el ppoisshnhggrbye

the fin ol i shi,n fora ilconsml
2t RISt Sr FRADPo gy Tiia ko e bRES StRRege 10
nm/#iR0l& csyssRl wafer in V\,hl ch the nunber of PIDs on a

wafer surface is less than 100 in terns of a wafer 5
When the polishing rate at least at the end of the

final polishing step is set to 10 nm/min or below, a PID
reducing effect is sufficient. Furthermore, when the
polishing rate is first set to exceed 10 nm/min at the
final polishing step and then the polishing rate is set
to 10 nm/min or below, final polishing can be performed
without considerably reducing productivity.

[0015]

Moreover, the present invention provides a silicon
single crystal wafer subjected to final polishing by the
final polishing method for a silicon single crystal
wafer, wherein the number of PIDs on a wafer surface is
less than 100 in terms of a wafer having a diameter of
300 mm.

[0016]

When the silicon single crystal wafer subjected to
final polishing by the final polishing method for a
silicon single crystal wafer is provided, it can be the
silicon single crystal wafer in which the number of PIDs

on a wafer surface is less than 100 in terms of a wafer



having a dianeter of 300 mm thereby providing the
unconventional high-quality silicon single crystal
wafer having less PIDs. [0017] According to the fina
pol i shing method for a silicon single crystal wafer
of the present invention, generation of PIDs during
the final polishing step can be suppressed, thus
havpngviadidigandiee si Fc8AO0simngl &henaval provat éinbatieg
| ess PIDs. reover 1en such a silico single
an e Ee W b e bt Ty devieehriridle BrifEdtcyater

haveary hedabrivated with an excellent yield ratio.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0018] Fig. 1 is a
[00gr’dph showing a rel ationship between a polishing rate

and r. of : a f ek, fAce, &t fLna
poI%gﬁﬁﬁgﬂggggx$gjgiEE%?%%nF§?1%§§% | es 1(£%df@5;éFig.

sil2cios aigraph shpsfad aarfelratdforisie phbeteweniavention,
pol i shin and the n er..of PIDs on a wafer

gen&&?#ééﬁlg%ﬁa%f??ngPrbBPig Fn&%ﬂ%ﬁa??#%&%é??néﬁ?&lCan

be BXdmHEsEdFihus boidRaRh tIROW N Goth ek aheBSkirgstal
between a polishing rate and the nunber of PIDs_on a

wa f@gf B Vsiurs ak®ss ab THSt i n¥PrBereshi Mg edt éi¢h @ silicon

: er'ggn% I le. 4. Fig. [ : ing a

sin elgatdl ns af‘lp ﬁ?%e%sapugolg;ios% noge%%%%pgg%gg’ gnd

devtibe marbdre ofalPt Dsavadawinwdf em sandakkemt vhelfli maltio.
polishing step in Experinental Exanple 3; Fig. 5is
an explanatory drawing of a hypothesis of a

BrIEFN@RRINBIT RN N6F PTEEODRAGI®EAE | on of PIDs during
the polishing step; Fig. 6 is a schematic

[00éBdss-sectional view showing an exanple of a

Si”ﬁkSiShdﬁsp@i5¥H§W g@@ﬁiﬁgug;rgﬂggionship between a
polishing rate and the number of PIDs on a wafer surface
at a final polishing step in Experimental Examples 1 and
2;

Fig. 2 is a graph showing a relationship between a
polishing rate and the number of PIDs on a wafer surface
at a final polishing step in Experimental Example 3;

Fig. 3 is a graph showing a relationship between a
polishing rate and the number of PIDs on a wafer surface
at a final polishing step in Experimental Example 4;

Fig. 4 is a graph showing a relationship between a
polishing stock removal and the number of PIDs on a
wafer surface at the final polishing step in
Experimental Example 3;

Fig. 5 is an explanatory drawing of a hypothesis
of a fundamental principle of generation of PIDs during
the polishing step;

Fig. 6 is a schematic cross-sectional view showing

an example of a single-side polishing apparatus; and



Figs. 7 are inmges obtained by imaging a |inear
protrusion by a confocal optical system| aser

m croscope and an atom force m croscope. BEST MODES
FOR CARRYI NG OQUT THE | NVENTI ON [0019] The present
invention will now be explained hereinafter in nore

detail, but the present invention is not restricted

t heFégs.. As ae| magels abbie i nsdppressiat n@erer hinearof
icro Pl whi ch_do not o) em Lp.t

oo GTaHT] ORIt SERASF Bay T aeHmet Ul - RES plg zoscope

andCahvertdongd tye cansirdeeget.nat PIDs are mainly
i ntroduced in primary polishing and secondary
polishing and there is alnost no influence of fina

BES%'MO%E@%&WAQRY?M sl ol i\ Sock removal .

wever, It has been reveal ed from an exani nati on
[00d¢xiduct ed by the present inventors that fina

pol | shin af fects generation.of Pl in snal

neaEEFeﬁﬁﬁiiﬁﬁ ?P%%%gfﬂgsW%ﬂ&rp thg%énﬁiﬂ?h%e%resent
herddWRMQ S idsmone abthundamrit alhPrpnesphesiakvention is

generation of a linear protrusion as a typical PID

nOUMﬂqSﬁR%@%%ée&bﬁﬁﬁﬁ@d inrelation to a situation
Whe%% %x%g:a:is dqgak%\?g,eséupgjctestswn%ﬁ.g%r%atioﬁ'of

primary I ng, seconda pol i shi'ng, and fina
micpa imMagiivi ¢h def apénbe domea-iagg. pBob et hbnghhthe

| inear defect js mcro PID that i hardly detected
COnR T B erit ¢ ORAP L 89 A ta i OR A o, but 1t is

readicl ya@bsRIMEddYveist DOnat19 coh G LRl chopt Peak
system | aser m croscope to observe a surface of a
aresimaigory simgredesgdt An war@e FiRRl73kaipg agd secondary

oo SOSEL SAF 5525 o L B cBnde ot
polishing with a very small polishing stock removal.
However, it has been revealed from an examination
conducted by the present inventors that final polishing
affects generation of PIDs in no small measure.
[0020]

A hypothesis originated by the present inventors
as one of fundamental principles of generation of a
linear protrusion as a typical PID will now be explained
in relation to a situation where a polishing process has
three steps, i.e., primary polishing, secondary
polishing, and final polishing with reference to Fig. 5.

Although the linear defect is a micro PID that is
hardly detected by a conventional examination device,
but it is readily observed by using, e.g., a confocal
optical system laser microscope to observe a surface of
a silicon single crystal wafer (Fig. 7(a)). As
characteristics, as shown in Figs. 7(b) and (c), in

observation of the linear defect by using an atomic



force mcroscope (AFM, the linear defect is a linear
protrudi ng defect having a height of 5 nmor below a
wi dth of 100 to 300 nm and a |ength of approxi mately
0.5 pmor above. [0021] A hypothesis of a fundanental
principle of generation of a PID during the polishing
step will now be explained with reference to the
formfreaviingsos Foge SPEM) shalwe disiddconeSeayl éscrydtalear

waf er. after termnatin ri.nar I Lshing a ef ore
profiiling d€Eecholr) ha Mg B ot ot pPaatcad ey ah
wicdft eff prd mesy3pol hahi agd Hovemedththe EbPrpkacaced v
due to primary polishing does not beconme a problem
0. Spetude @OPBti shing stock rempval in secondary
[Oq?y]ishing is large. [0022] Fig. 5(b) shows a state
uring secondary polishing. Foreign natters are m xed
in & polbicshiamislaf ry fspgamandglal foromapaoblshdhg
particles (e.g a col.loidal silJica). As _such.fqreign
Iengderd For? ekaRpPEI 70 'Rwoajtjr%lﬁ}%? 2tpbI i‘“’slr]rﬁné‘
be YT PiROLBYSEEBYredceltld ethsubsianegsof a
colloidal silica, a particle other than a silica in a

pol F4Bi-ng @ )urdiowave nat éiran, sandglsy Ggrshat terier a
£ Co q
At gl LR LR PO A 200BEDELE SFR I
secgreey wrllelssey.exheRID asdpgerkradd yeden abtehave a

.polishing capability. Therefore, polishin of a
or SRR dip oS arheh hELRv Py ol g A Ao FENRS ater &8
1 |yetsh{€§UNLEBTnbR HJASHO Prptspoen teck
prlﬁﬁigﬁ 5 (C? § F%ggsf Fig. 5(d sﬁgws a s?g?g duriﬁb

polflishaing ot ebk ngemonpihaugls advnda peapo p dhingi és large.
[Ooequuced in secondary polishing is partially renoved
in°final
Fig. 5(b) shows a state during secondary polishing.

Foreign matters are mixed in a polishing slurry
separately from polishing particles (e.g., a colloidal
silica). As such foreign matters, for example,
contamination of a polishing slurry piping system, a
gelled substance of a colloidal silica, a particle other
than a silica in a polishing slurry raw material, a
foreign matter of a fiber torn from the polishing pad,
and others can be considered. These foreign matters are
present to a greater or lesser extent, and generally do
not have a polishing capability. Therefore, polishing
of a portion to which these foreign matters have adhered
is delayed, resulting in a micro protruding defect (Fig.
5(c)).

[0023]
Fig. 5(d) shows a state during final polishing.
Although the linear protrusion produced in

secondary polishing is partially removed in final



8 polishing but it partially remains. Further, the
sane nmechanismas that in the secondary pollshlng
al so causes generation of a linear protrusion ow ng
to final polishing during final polishing. It has
been considered that a PID due to secondary polishing
and a PID due to final polishing are generated on
polpicﬁfhisrh@dbsur tdcpagft iteHd witdrepin si ngherthgst akhgatame
ter_en fin |sh|n hj sha
meéhan¥§§ gg eSlat 382%%’ 6%9%% 8lg%ﬁ €h§%§£ %%hfes
germ’ﬁiej%n | @ﬁeat mﬁslealra\gﬁ:m;d@m edwt hat tbedumlang a
polishing rate at the polishing step to slowy
Po%kﬁh%ﬁﬁw BF £ BHi hdedaBmPst sheidving a foreign matter

thaﬁthQEmgqﬂ§éﬁdc5HsEB@re@uEﬁéﬁﬁe?fPf@ed§é|t80Fe§bﬁ%5%y

crystal wafer before a protrusion is forned
pokmﬂqmm@ @mdperPéﬂmdwyquuﬂlqﬁﬂ|§h1mghmmgharﬁe9@aﬂratﬁd
silicon sin fer is.to, fl att
on ket AREERRe s 1 B i it b Lang Ve ) SRS
aftféﬂqléﬂdt@fsf§ﬂéﬂa§>@ll@3ﬁﬁlﬁrmn acpoki phnAgr rmt &Hoaln in
pollshlng conditions, a polishing stock renpoval, and

Figpt hef®) are nanaged to achieve this purpose. However,
Odiﬁﬁ polishing rate at the final polishing step is
consistently a consequence determ ned under the set
poIBﬂma@;annmm¢hoashyandhspmafluhﬂlpwemennamagenEnms
a ran e IS B % perfornmed in rthcular That
tha

havtd, Gt PO ot Mo Rl Sl ShEHanras Sody, he

po e Mad é@epftaabl@%hws@éﬂxdﬁmL@@B£EM13§ vaRy 1eml |
as approximately 10 to 80 nm or bel ow, pol i shing

renciting doeko not YRave tite the hidhn dys, a@\hars@u tOhithG i s
suﬂ%gge &@r{ﬁéngglﬁg%h'§%A§%¥“%%§§t§?z$a?8§t%e%ore a

protru31on is formed.
[0025]

A purpose of performing final polishing with
respect to the silicon single crystal wafer is to
flatten the wafer surface until haze is eliminated and
to cleanly finish this surface. Further, a polishing
material, polishing conditions, a polishing stock
removal, and others are managed to achieve this purpose.
However, the polishing rate at the final polishing step
is consistently a consequence determined under the set
polishing conditions, and specification or management of
a range 1is not performed in particular. That is, in the
conventional technology, a polishing stock removal in
final polishing is usually as very small as
approximately 10 to 80 nm or below, a polishing rate
does not have to be managed, and polishing is just
performed until a degree of haze meets a standard.

Furthermore, the polishing rate is increased as high as




Furthernore, the polishing rate is increased as high
as 9 possible for conveni ence of production. [0026]
However, based on the above-expl ai ned know edge found
by the present inventors, the present inventors have
concei ved that managi ng and controlling a polishing
rate even at the final polishing step enables
rossugprestdngcanPeDicesgesifaldsodi¢ihear protrusion that
[Odgiggenerated at the final polishing step, and a total
unt of PIDs produced at the entire polishing step

canHolweidigr elys sdipph essed ablhies- dxp Ingi mgd t keopl esgnt
invention to conpletion. [0027] An enbodi nment
founct &rvi e t B e R8N pr SR G Rent i % PHRFPNKowyENtors

hav%pgﬁh%%ggkéa xRt alned NefLiNal te8nt A 1hAYIR @R 1ishing

exanp ere a polishi'ng process has three steps,
ratie evempraatie pblinshi pg,lisdciorglasyep pehabhiesg, and

final polishj will be plained hereinafter., b
SUREIE FHESET | AYEnEPBR a6 ot T eotPTEt ol CLRErAEE. WK
is iderfintbed appl trd Fena 1Sidd1IGHN SAdI0s€epr ¥sbala Waftell

manuf act uri ng process having a pluralit of polishing

amogindp 0 T [DORB] PFPAEEeda adj |Gheorr st hige ep@ig'@bamgmft@fp icn
r | . . | .
be RARAIAD. sufBbe YEH0 Tt Tl P §oFRS, BoeBeR 4

inviemati dihet si tomphetsiongl e crystal wafer includes a

00 fer that is entirely formed of a silicon single
[ rﬂstal as well as a wafer in which at |east a

pol nhichh JAmgatt sakEae8ihg or Mt frdsest | i60Bntion
single crystal in this specification. For exanple,

wilthh@Qt dsentPeavEherdA Yo &xde dpyd i Reredbnpifhar -
agLéﬁmﬂg%dﬂnén(%§%mp§Q §g%r%5£iﬁ%%}éHEAQSﬂLQEQEE has
three steps, i.e., primary polishing, secondary
polishing, and final polishing will be explained
hereinafter, but the present invention is not restricted
thereto, and it can be applied to a silicon single
crystal wafer manufacturing process having a plurality
of polishingisteps.
[0028]

First, a silicon single crystal wafer is prepared,
and various kinds of processing before a polishing step
are carried out. It is to be noted that the silicon
single crystal wafer includes a wafer that is entirely
formed of a silicon single crystal as well as a wafer in
which at least a polishing target surface is formed of a
silicon single crystal in this specification. For
example, the present invention can be applied to final
polishing for, e.g., an SOI (Silicon on Insulator) wafer
in which a single-crystal silicon layer is formed on an

insulator.
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in which a single-crystal silicon layer is fornmed on
an insulator. 10 [0029] Then, primary polishing and
secondary polishing are performed with respect to
this silicon single crystal wafer by using a regul ar
method. A polishing nethod in this exanple is not
restricted in particular. As a polishing nmachine,
[00€i%lher a doubl e-si de polishing nachine or a

G B S sy o,

areP@drt fge @l Wi £y, raspewgpetat tﬂra.s aspDILtshl Bgngrlessur e,
a polishing stock renoval, a polishing rate,
Crysitifer Ya kR PBt UPEREr PctEd YR pdre TRt ar . A[B%ééfhlipﬁal

me tRYd S ng, S @xsfng% skepdn Itetgecp%téal ng p%‘iﬁ%ﬁ%dl%r.

carried out at olishing rate (a polishing stock
As Bemmmmshmmgnmmuheyeseelw®GM)awd¢mhl©r5béEOWQMuﬂhlng
respect_to the ?I|iC n SI g_ cr stal waf er su%|ect

ed
ma g e y© poP  SRPAGCakd T ) Tl A

Mork®we, netetdotifatohhis idees nph;nﬁCQS§ampbylﬂ&@ﬁ of a
constantlf ettlng t he pollshlng rate to 10 nmmn or
polisihgduriwgryt he FRRREIFSULShi iy RPepShiBAePEGSSUre, a

poﬂgﬁﬂﬁggaifﬁcfopéﬁgggﬁ'o% f%f%ﬁf?%p9gtéh'Qﬂdr%k%éf%

nmmn or below in at ast a part of the
aref innad repoifsbied shepatcdiperlfaarm polishing. In
Oogzrtlcular it is preferable to first set the
Ilshlng rate to a high rate exceeding 10 nmm n at

therfihpal Rolishing step, rihhen sselp tihe nod i sblngniage
to 10 nmmn or below, and set the polishing rate to

step® mﬁrﬁanrme®e1>@w at kepstlighingereht 6f PR IFMAAT
cecB) AR E1 5By biglssho B8 10 ot it SESSRALAT s
resb@dﬁqﬂdﬂﬁmﬂ SlllCOD 51ngle crystal wafer subjected to
primary polishing and secondary polishing. It is to be
noted that this does not necessarily mean constantly
setting the polishing rate to 10 nm/min or below during
the final polishing step alone but includes a
conformation where the polishing rate is set to 10
nm/min or below in at least a part of the final
polishing step to perform polishing. 1In particular, it
is preferable to first set the polishing rate to a high
rate exceeding 10 nm/min at the final polishing step,
then set the polishing rate to 10 nm/min or below, and
set the polishing rate to 10 nm/min or below at least at
the end of the final polishing step.

It is to be noted that a reason for setting the
polishing rate to 10 nm/min or below will be explained
later.

[0031]

The present invention can be applied to either a

11



| ater. [0031] The present invention can be applied to

either a 11 doubl e-side polishing machine or a

singl e-side polishing nachine as a polishing machine

in final polishing. Fig. 6 shows a schematic

cross-sectional view of an exanple of the single-side

pol i shing machi ne. This single-side polishing nachine
doul ¢ el delegodishing tasieiixg drava nglaqéﬁl |89|¢ier1g30d@oslz12ng

ttached ther pal i h|ng he t. hal

na B FE R ot ngr o CRYSEaR AT W BOrFSnFhg Ty
squigruxrﬁﬁwwS2§ s@ﬁém@th&f&woéﬁﬁsé@tﬁohabl91%% artd
t he pollshlngghead 25 are rotated by a non-depicted

an @iafmye sofir EBS & 1RGHLE W9 PRl sPRAPAgMESAEE&: with
the 7pgld %1&91@39188 pe@qsmn%olma%}amet9&9%&%@@@%

of the silicon single crystal ~ wafer Wis polished. At
tunrhecdbhbhe 28 pawugmlu;pqﬂl$m¢mghpag gluraytdshedippheéedto,

fromthe polishing.slurr uppl yi nmeans 2
2 BT VAP PSS et b 86T, S el
wa R BN PY1 i 8henga@dlusitnGs@op By ahhvaeckelocidy fddtbehers.
silicon single crystal wafer to be polished and the

Thep&u@huh@bbad2éna@|de§h§djmslﬂwglwe Beri 2B RF s HFEHed
by & RiAPAE, POLUS! BRAL 5 d 2 sytbichent aff ect
can Dbe Ju rrent of ' t he e

tal ned relatlve vel ocity
slxﬁlndmxostbctOW1$hn@he(pqmmsﬁlm@fpada@d th@qudlshing

can erfor d b jJusting.a rotati rate
oo R i A F A e 55 Lot 2 QIR | HCt GPB GRTEHE tyetal
wa o} Ivﬁhw beadnda. IfAt eng. titlte sf ngbeishdagpoki shing
machi ne depicted in Héiﬂ@% is used. Besides, the
t

pold@hiigHi nglvarE &&n S fegPythadpedtishgng slurry
Su§5¥g¥ﬁgtﬁggngrzgﬂ of the polishing slurry, a
[0032]

Although various means can be adopted to adjust a
polishing rate, adjusting a relative velocity of the
silicon single crystal wafer to be polished and the
polishing pad enables adjusting the polishing rate by a
simple adjustment method, and a sufficient effect can be
obtained. Adjustment of the relative wvelocity of the
silicon single crystal wafer and the polishing pad can
be performed by adjusting a rotating rate of the turn
table 23 and a rotating rate of the polishing head 25 if,
e.g., the single-side polishing machine depicted in Fig.
6 is used.

Besides, the polishing rate can be adjusted by
adjusting a composition or pH of the polishing slurry, a
type or an operating time of the polishing pad, a
temperature at the time of polishing, a polishing
pressure, and others, and these conditions can be

appropriately selected.
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type or an operating time of the polishing pad, a
tenperature at the tinme of polishing, a polishing
pressure, and others, and these conditions can be
appropriately selected. 12 The specific various
conditions required to set the polishing rate to a
predeterm ned val ue can be experinmentally obtained
by, Téleg Speagi st Ixyapbbnehp@@dtiﬁeorsﬂ |lie@wl s¢dgre set
tal, wafer and, calc t] 0 i.n from
the; aéﬁ%%%%% o?ga p%lls %ﬁk% oé&ln?gngggp %8 %%
e xpyilned el BpoyBL agaver atyi,ore .af . @ Aiuabli pallishing the
pol i shing can be suppressed by setting the polishing
siligon (SiAPldnFRYAter Weifsh &nd Her T waRtpaei $hieng

olslts%oin APQ%&' ppgh Mea'shﬂe%né‘rwct@ra pgsei%a@ln% @ R8¢
he lishing rate to a lowrate, i.e., nm or
reﬁmﬂaﬁN Further, in particular, the pollshlng rate is
[Ooflrst set to exceed 10 nmfmn at the final polishing
étép to efficiently reduce haze, then the polishing

rat @si @xglaided oo M geaerbelion @ theppohi shihag
rate is set to 10 nmimn or below at | east at the end

polgshimg fGaml be palPBKFRAG oSt &, IHer &by Shff P@.léﬁthllylg
ratfe q"‘ﬁc e r?r!\}qﬁln X\?eBe%ﬂ%ﬁ aac satd df%n%?] %8@ SQH %d’step

polishing can be perforne
Adasitgrirfa Iclant | ytr educumg hprroductfendlyle andskat fhizaze

lan%Ple can pe deEBease which is aﬂefer bIe A
Po 3SR K NP 5T otk FerBYalr35% pai 1%Shi ny
FurlR@®dshing gateitslset, H:@lel%dlrﬂéﬂih@rrgﬁleowg FitdHts set

exanple can be set to, e.g., 1 nmor above, and an
to epfcsad o0 sm,mfmeneﬁtl ;thleedi}aarﬂg I DssRARTbE 6 dicned.

el AShARy ERAGLEO S0EE S5 10,8 0011 3HLR0 SHASK 4o oet
to AWr poseniof @Edh@lng,han@|ﬁhqnpﬁkﬂamieg rate is set to

10 nm/min or below at least at the end of the final
polishing step, thereby sufficiently reducing PIDs.

When such a setting is configured, final polishing can

be performed without significantly reducing productivity,-
and both haze and PIDs can be decreased, which is
preferable. A polishing stock removal in polishing when
the polishing rate is set to 10 nm/min or below in this
example can be set to, e.g., 1 nm or above, and an

effect of sufficiently reducing PIDs can be obtained.

It is to be noted that setting a polishing stock
removal in final polishing to 5 nm or above for the
purpose of reducing haze is preferable.

[0034]

A reason for setting the polishing rate to 10 nm

or below and others will now be described in regard to

experimental examples where a polishing process has

three steps, i.e., primary polishing, secondary
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[0034] A reason for setting the polishing rate to 10

nm or below and others will now be described in
regard to experinental exanples where a polishing
process has three steps, i.e., primary polishing,

secondary 13 polishing, and final polishing. [0035]
(Experinental Exanple 1) Two silicon single crystal
po Mefheirrsy s ubj@cf édat o povdrsineusy ki nds of processing until
[Od %at before primary polishing were prepared. Each
ﬁ% pared silicon single crystal wafer is a P-type
(Exgeasindnval yExdmPew an above) CZ silicon single
crystal wafer having a diameter of 200 nm Then,

pri Ay Sgal et n¥yl Wake pEF Y SERed WRf Gkt mrlad ected to
- i | 1 H . , . S b f
va u?)le{{)ajhgin%ﬁ(?g P g:?g'cggs l%h'tﬂﬁclf‘l oLt Eé@grga%é%_mary

oam and a polishing slurry of an Na based
poldaHiciglate s¢ | prapwirek.a Eetral muoinatddgs 51 bcknr edpgdle

0 bot h_ si des being set to approxipately 20 um
ooyt v S sBeBaBaPE foraahirEr hEL: ooy B SR gpove)
CZ WSIING éh Sé N9 eeStdQspalli shi Mg meghi R§, aadpakieskRirn® Maxho

of a pol yuret hane nonwoven fabric, and a polishing
mm.s|urry of an NaOH base colloidal silica with a

pol kehing .. .S r . hei '
b. 5 P By OFAEY HhtE, Mg ER Y s Y @
douhdkip{hﬁﬁ mq%ushmggsgghh%?eyrqﬂp?$iﬂbipglpsdi?g
chi ne_as sho in Fig. .6, a polishi a
ar BRI chdhe SUBAE IR G T hbir bk Al SPYErGRF o
collJIHELS, s AN Rokhshi RGtHUrdY Déh g NHAOK Basesral on
colloidal silica with a polishing tine being set to

both Bifigfutlesingnsehi §ocap®roximrtg@lng2Pat®-of a turn
tab%%ﬂﬁ%ﬁ&gﬁtf§i2§eégghg§§ngbqig%fﬂgjﬁggrﬁg}formed by

using a single-side polishing machine, a polishing pad
of a polyurethane nonwoven fabric, and a polishing
slurry of an NaOH-base colloidal silica with a polishing
stock removal being set to approximately 0.5 to 1.5 um.
[0036]

Then, final polishing was performed by using such
a single-side polishing machine as shown in Fig. 6, a
polishing pad of polyurethane suede utilized for
approximately 1000 minutes, and a polishing slurry of an
NH,OH-based colloidal silica with a polishing time being
set to 2.5 minutes. In this case, a rotating rate of a
turn table was set to 25 rpm (Sample 1) and 40 rpm
(Sample 2). Each polishing stock removal in final
polishing was measured after polishing, the polishing
stock removals were 8.30 nm (Sample 1) and 20.6 nm
(Sample 2), and polishing rates were 3.32 nm/min (Sample
1) and 8.24 nm/min (Sample 2), respectively.
[0037]
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(Sanpl e 2). Each polishing stock renoval in fina
pol i shing was neasured after polishing, the polishing
stock renovals were 8.30 nm (Sanple 1) and 20.6 nm
(Sanple 2), and polishing rates were 3.32 nm mn
(Sample 1) and 8.24 nmmn (Sanple 2), respectively.
[0037] 14 Measurenent of PIDs on a surface of each
poIMﬂaamrqmdﬂtxwﬁsPh@BeO@r?sﬁﬂrﬁﬁﬁQHOﬁﬁ%a@hrppédsb@ﬁ
y usi n confo optd cal stem. | aser e
RS AR L R R AT T

coﬂmﬁfam et ca ToBgktens agfe VAE &35 s Dop sul(MBGAT sand
Slice Level 24 mvV were adopted, and a measur enent

manpdlafet wied Waf bR SRatENy CoOFRAGHet M) of ADOMARSHASTENT
con r}:lecfr'i§do¥nlpl§(ﬁbg nﬁmalp%fca@naﬁtﬁeélltﬂ@é' M@vd1 24 mv

I amet er 300 mm’ Judgi ng whet her a neasured defect
weﬁe;&ﬁdpib@ct@aﬁly mebsodwreth tdura hget hé apwhﬁ£m|h§Vlng

is diff but def ect t hat be asure

é%?#%ﬁ % é@@n?@cgﬁso SR RS ?%t%ﬂ¥?agg {'&°d's &0
an lsrd£dd ¢ty as aiRhPtier Y sEpeashf i CAld®ng kﬁ@@&]er a
The nunmbers of PIDs were 31 (Sanple 1) and 47 (Sanple

meaFuradsiRetevel§. 2l €Ik atC&l{?ellrﬁbtJe@tmﬁtlced during the
pol%ﬂﬁ{ §+y1%/§19%1EEﬁ gznyeiqdéfggértgﬁgt%gﬁfQQ%G

appro the were mcro L and
me arsuzet my wmhﬁg dhéecbnmﬁmaﬂloptumml sys@amhl$aﬁﬂie.

. [ 0039 t.al tal_ .
1 L0090, oL LTEntal, S8 2) ke, xR TNl o

Oo%QQjeCted to various kinds of processing untiI j ust
before primary polishing were prepared. Each prepared

S|Iﬂ@@n@ﬂMﬁﬁﬁﬁcﬁ@s?ﬁDSmﬂﬁéﬁ i’d d B4R Leandt Avity:
sof e, PR oFE B con sl Wy Sigleatatat
approximately 1/3 of the PIDs were linear protrusions,
approximately 2/3 of the PIDs were micro LPDs, and the
number of other defect types is small in each sample.

[0039]
(Experimental Example 2)

Like Experimental Example 1, two silicon single
crystal wafers subjected to various kinds of processing
until just before primary polishing were prepared. Each
prepared silicon single crystal wafer is a P-type
(resistivity: 1 Qcm or above) CZ silicon single crystal
wafer having a diameter of 200 mm. In this case, a
polishing pad utilized for approximately 5000 minutes
was used, and a rotating rate of a turn table was set to
25 rpm (Sample 3) and 40 rpm (Sample 4) to perform final
polishing with respect to the silicon single crystal
wafers. At this time, polishing stock removals were

22.4 nm (Sample 3) and 36.4 nm (Sample 4), and polishing

rates were 8.96 nm/min (Sample 3) and 14.6 nm/min
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pol i shing pad utilized for approximtely 5000 m nutes
was used, and a rotating rate of a turn table was set
to 25 rpm(Sanple 3) and 40 rpm (Sanple 4) to perform
final polishing with respect to the silicon single
crystal wafers. At this tine, polishing stock
renmovals were 22.4 nm (Sanple 3) and 36.4 nm ( Sanpl e
(Satipleant) poreshengivedtyes were 8.96 nmnmin (sanple 3)

d . 6 i I [ :
unBErs PP ESE Gy £ RBBL G 0T R T pbt Frent 8l

asure perT ment al

Expoanmecdl theypher e, 6thcSam e 331 andadple (Fanmple 110
4), approximately 1/3 _of the PIDs were |inear _,
(Sagots ush ondPP BRI BRIEREYell 2/ e hBI PP DYSHEr & ifisdto
PDs, ; t f; ot f S

PE o GOR0 T . P Ehaue Lot dl ot orichi B bet ben L g TerO

LPDxql it nghe ratmbandotthe tigrhete odc Pl Dgpat whe fsimzdll .
OOp:zPI ishing step obtained from Experinental Exanples 1

[004%d 2. 1t can be understood from Fi g. 1 that the

pol irshi.ng rafsand toeapushenief Rdedavena posikhiag

correlation. Further, since the polishing pads having
ratg fanst arite. WSBHCKoQES PISAG A1 Vet WERelusedipRing stép
obt"%ﬂ?leerd r@P(%}rﬁ"E Qwhsnt%la% L4 nenLaly kxanple 2,

the polishing rates are [ rent even though the

r ot ati g atee widdéhetvadnfrbablfea g.s 1t hehastanehebut

paying attention to the relatjo I p_ between the .,
0o 1311 GR it T & ankiBeh B ARl O PF DRe EiaB) BSSLEive
corgfddimmng presence of the correlation. [0041]
(Experinental Exanple 3) First, six silicon single
cr y Sualt hgaf ersined) et efolishiad Maskilmising different

soof] BSSPRLURL A LyLU! (SLOUR I 1R P kSO Wi
1 and Experimental Example 2, the polishing rates are
different even though the rotating rate of the turn
table is the same, but paying attention to the
relationship between the polishing rate and the number
of PIDs enables confirming presence of-the correlation.
[0041]

(Experimental Example 3)

First, six silicon single crystal wafers subjected
to various kinds of processing until just before primary
polishing were prepared. Each prepared silicon single
crystal wafer is a P-type (resistivity: 1 Qcm or above)
CZ silicon single crystal wafer having a diameter of 200
mm.

Then, primary polishing was performed by using a
single-side polishing machine, a polishing pad of a
polyurethane nonwoven fabric, and a polishing slurry of

an NaOH-based colloidal silica with a polishing stock

removal being set to approximately 8 to 12 um.

16



crystal wafer is a P-type (resistivity: 1 Ocm or
above) CZ silicon single crystal wafer having a
di aneter of 200 mm Then, primry polishing was
performed by using a single-side polishing machine, a
pol i shing pad of a polyurethane nonwoven fabric, and
a polishing slurry of an NaOH based colloidal silica
wi t Rubspoluestiilng steckndaemopal isdiing ses teperformed by
.approxi.mately 8 to 12 .pm. 16 Subsequent | . a
us i3RP T  EP e RerT BP R Y Gy e hop et EFGLRE bha
of ROldsINtEE tghé NBon@opehi $hidig pachnafaappdl guiaghane
nonwoven fabric, and a polishing slurry of an
s luggoHdased ¥aPiobagrdsicoild®idah H1peri ¥hFRgast ock
I i approxJ Iy, O ;
po i e o T oar el Lo e herTor ed by Coaing
to duch pma si ngl e-si de polishing machine as shown in Fig.
[006,]a pol i shi ng pad of pol yurethane suede, and a
6@Iishing slurry of an NH4OH based col |l oidal silica.
In tthks,CaS@al Y156 DEgWRS sPefrdomt M B @ {R§atLBg
rate of a polishing head being set to a fixed val ue
a sam@leTotdr ipgliphiBdomaghtiyn aaptowndia paépi-skirng
N [ S in t [ 1 owiyn -
pOlgsggs tﬂ%Q ﬁ%a@é%VESQEQFFSi%g%éé%C M@eﬁnggﬁgghﬁﬁgks
slufrinyalo podn skHp@H abterdpaldldhiintg 1 ssithipel. i sAhnnghsitsockase,
removal s and polishing rates as shown in_Table 1 were
DOTG e’ ] GORST O ZTE0 ¥t o R A7 b2 Pl PEhPng
pola%wfﬂﬁ'Hbaéﬁ@@iﬁgpgbksﬁbn% Munberv4 e ghdt b otlackg
rate
rate of a turn table and a polishing time being set as

shown in the following Table 1.
As a result of measuring polishing stock removals
in final polishing after polishing, such polishing stock

removals and polishing rates as shown in Table 1 were

obtained.

10043]

Table 1

Samplewéfer Rotating Polishing Polishing |Polishing

numberdlameterrate of time stock rate

(mm) turn table removal (nm)|(nm/min)

5 200 10 rpm 6 minutes 64.1 10.7
6 200 10 rpm |12 minutes 119.4 10.0
7 200 5 rpm 6 minutes 43.5 7.26
8 200 5 rpm 12 minutes 72.1 6.01
9 200 2 rpm 12 minutes 39.1 3.26
10 200 2 rpm 30 minutes 75.3 2.51

[0044]

The numbers of PIDs in Samples 5 to 10 were
measured like Experimental Example 1, and Fig. 2 shows a

relationship between the polishing rate and the number
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(m turn table renmoval (nm (nmmn) 5 200 10 rpm 6
mnutes 64.1 10.7 6 200 10 rpm 12 mnutes 119.4 10.0
7 200 5 rpm6 mnutes 43.5 7.26 8 200 5 rpm 12
mnutes 72.1 6.01 9 200 2 rpm 12 mnutes 39.1 3. 26
10 200 2 rpm 30 mnutes 75.3 2.51 [0044] The nunbers
of PIDs in Sanples 5 to 10 were neasured like
of Bxpesi abnthk Etargl @l idnn@i gtep-shows a
rel at,i anshi.p_be en.th | i shing rat d e nunber
17 Sﬁt PTDs kg? ]frtgwégﬂsﬁglo‘%p%lorios ihﬁtll 'st%pshgp Eé% be
po ligiet s§oedter aAdFitthe huigdr t&e PPOEI shiveg o ales ianidre
t he. nunber of PIDs have a positive correlation.
corxpuatiA@di ti onal Iy, Fig. 4 shows a relationship
ro@giyeen the polishing stock renpval and the nunber of
Pl in Experinental Exanple 3. As shown in Fig. 4,

t he Ashhipl ssna klipj e€tigd o spaivishd ngebat sabhshapt baltiween
the sane. polishing rate and having differe .
th,dis ShThynB oR el ergvaral (1nd- Thipatinhest &8 R0 ey
ExpdrihensaleExkfpatl g rale sHowheid urngt abl ether samples

different polishing tines) do not have a correl ation.

subripgted, tet Pedhshd nuidersiovtethad L ike tH6 iSstieng

t e I i tself. . t e . Pl
po%%%%%??ygﬁggeaghcgﬁﬁé i%ﬁ%¥%€%g§6%o?éfgéﬂ§égﬁa
renfoxans e (4) eFputhB- tsppe (gepciivheyg: at Qbm esramabove)

coroiaft PR, BT, St LR, eE LR LS e
tins) 399 APt BRGel BN@lomalisti &9, washperior med wabhh i
understood that the polishing stock removal itself énd
the number of PIDs do not directly have a correlation.
[0046]

(Experimental Example 4)

Four P-type (resistivity: 1 Qcm or above) CZ
silicon single crystal wafers were prepared like
Experimental Example 1, but each wafer has a diameter of
300 mm, and final polishing was performed with a
rotating rate of a turn table being set to 43, 30, 20,
and 10 rpm (Samples 11 to 14). At this time, polishing
stock removals were 44.6, 29.4, 18.2, and 6.17 nm, and
polishing rates were 19.1, 12.6, 7.83, and 2.65 nm/min,
respectively.

The numbers of PIDs in Samples 11 to 14 were
measured like Experimental Example 1, and Fig. 3 shows a
relationship between the polishing rate and the number
of PIDs at the final polishing step.

It can be likewise understood from Fig. 3 that the
polishing rate and the number of PIDs have a positive

correlation.
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rotating rate of a turn table being set to 43, 30, 20,
and 10 rpm (Sanples 11 to 14). At this tinme, polishing
stock renovals were 44.6, 29.4, 18.2, and 6.17 nm and
polishing rates were 19.1, 12.6, 7.83, and 2.65
nmmn, respectively. The nunbers of PIDs in Sanples
11 to 14 were neasured |ike Experinental Exanple 1,
[0GhHl Fig. 3 shows a relationship betmeen t he polishing
r at d enmmer of t hn L
steg‘%ﬂt cans%owFl e%P?gau éféfpgﬁﬁ? n?F Bohl ﬁ%%ﬁ
and hthe pehhBBirng fr @r®sarich tﬂnamynpenlshlﬁb%fhaa\ae:ra of
positive correlation. 18 [0047] Table 2 shows a
EXRﬁﬁﬁﬁﬁ?t%i BEPMBRESg lcdili4i ons  and the number of
roddds in final polishing of each of Experinenta
Exanples 1 to 4. [0048] Table 2 Experinental Wafer
TakRat i3hi ng Nunmber of PIDs exanple Sanple dlaneter rate

(Note) i m rerms  qnunber numper (mj ( 0 @g
Ex;jmxdnmn’deiaargeg er. 3@ fram 1 1P20Q sRhi3Ry 3 Hé % g
ox208. 96 6 ° Jel%ldﬁainbﬂ;ef) Qe 102 § wafer e

82 8|'6: 3.26 . 51°
numb & ) Ghm /4 rd dlameter 300 mm
1 1 500 3.32 31
2 8.24 47
5 3 200 8.96 61l
4 14.6 110
5 10.7 102
6 10.0 98
3 7 200 7.26 82
8 6.01 78
9 3.26 61
10 2.51 53
11 19.1 160
4 12 300 12.6 110
13 7.83 66
14 2.65 36

[0049]

It can be understood from the above-explained
experimental results that setting the polishing rate at
the final polishing step to 10 nm/min or below enables
effectively suppressing generation of PIDs and providing
the polished wafer with the very small number of PIDs,
e.g., less than 100 in terms of a wafer having a
diameter of 300 mm. Additionally, it was found. that
further reducing the polishing rate enables further
suppressing the number of PIDs and setting the polishing
rate to, e.g., 5 nm/min or below enables suppressing the

number of PIDs to approximately 80 or below.
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11 19.1 160 4 12 300 12.6 110 13 7.83 66 14 2.65 36
[0049] It can be understood fromthe above-expl ai ned
experinmental results that setting the polishing rate
at the final polishing step to 10 nnmim n or bel ow
enabl es effectively suppressing generation of PIDs
and providing the polished wafer wiwth the very snal
{Ooﬁdﬁber of PIDs, e.g., less than 100 in terns of a
aV| 8 d| t f_3 ddi ti opa
ﬁFou (?héi q?hgba?e uglﬁnqiﬁérg5%|§ﬁ|%% rate
polqrsaﬁrﬁgs fam:é het tﬁupme@s_l R 1t ieh ugrbet epf 1Bl Betand

setting the polishing rate to, e.g 5 nmimn or
resfa) i ehabt ek2 5hpFréSgi N Uthe t rﬂu?rb%‘?tﬁFmPPBQ fgsed on,
c. gappraceﬂ &hé@@%@r Q%'d%tﬂ‘%&ﬁpo@ﬂl Lerbett 8 rbe RRi8thg

ﬁomer gf the "polishing rate at the final
haz&ohqﬂuampﬁxeblabl&@ty rest rdagt dek | pepatvi cel-gr.,, Butl
i s determ ned based on, e.g., achievenent of

nm/ﬁP6Hd) %ti3R9YS  an effect of reducing haze, or

controllability and can be set to, e.g., 0.1 nmmn

or above. [0051] It is to be noted that the present
[00i>dvention is not restricted to the foregoing

embodi ments, plne,o {06600k RO AEORAIIIRL | pobuist 18

exanpl e, and any exanpl es i ch have su stanti a Iy
nott he ssaniectséd ucod utbs faméqmﬂnguﬂmbmélmhetsaneThe

functions and, effects as those in the technical

foregodeift +%§Bt|ﬁscpgﬁﬁsﬁﬂ PHE"P pFes8ht' Phiventi on
exatipd dNGInded havehaubaehritGall 1ISEopee OkamkhetRieTeMes
anélggaggggkate the same functions and effects as those
in the technical concept described in claims of the
present invention are included in the technical scope of

the present invention.
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20 CLAIMs 1. A final polishing nethod for a silicon
single crystal wafer, wherein a polishing rate is set
to 10 nnimn or belowto performfinal polishing at a
final polishing step as a final step anbng a
plurality of polishing steps for polishing the
silicon single crystal wafer with a polishing slurry
being i nter posed betweertLAHESsilicon single crystal

L. vafer and  pol | shing pa, 2 (he figal polis

n 1ng
ITTcon’single” cry stal® er according

crytsaza:l atdfdr, WapeekAnt ke pcp1q3}sm@graaéelsn stelte tfd nad
olishing is adjusted by adjusting a relative
NARE| T Q% ;b%JEOVhEOsPWé&%.w%l RPyEEALNHafdr & & gl

polﬁcgl'il t{%geap?llh%tl' Qgteggdamor?’ %h g1lirRality of

polis od for a silicon sin crystal waf er
pokmahmnnrwﬁ@pscfarnpblomh&nq%&h@lm1£1CpoIBSMgﬂysnnyﬂ¢al
enovq: in thf.fhnal q]lshl is set . to
watgfolet by 2 TiRe Tt PRAFIp S %Hih ?&R%OHHFSFPSS§FI|CO een
theS|§19ﬂ19coﬁr§§ﬁ@leV\/@ﬁ:?rst%QCQ\féjﬂéhg 4:19d agypene sofing aas. 1
to 3, wherein a polishing rate at |east at the end of

t he flnal pollshlng step is set to 10 nmmn or

bel [ g ryst f 0
ot B Fh T s P g g hEtRoa r 8P 'S
cryyﬂakxwafsrngteocdyﬁgmtoMﬁkHuﬁcbprMhageun aMp one of

Q| to 4, erei.n the u er of , Pl Ds
e raeely PRRLT e Rt et 15 agoar thal
ad3@§¥¥ﬂ@ﬂaofe§99iﬂg1v%loc1ty of the silicon 31ngle

crystal wafer to be polished and the polishing pad.

3. The final polishing method for a silicon single
crystal wafer according to claim 1 or 2, wherein a
polishing stock removal in the final polishing is set to

5 nm or above.

4. The final polishing method for a silicon single
crystal wafer according to any one of claims 1 to 3,
wherein a polishing rate at least at the end of the

final polishing step is set to 10 nm/min or below.

5. A silicon single crystal wafer subjected to final
polishing by the final polishing method for a silicon
single crystal wafer according to any one of claims 1 to
4, wherein the number of PIDs on a wafer surface is less

than 100 in terms of a wafer having a diameter of 300 mm.
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