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Techni cal Field: The present in ' es to a
semi conduct or waf er (hereinaft WWWHWMW y
refefred to as a wafer), in which by using a specific poljshingcloth as
one for use in a mrror polishing step for the sem¢T
especially in a final polishing stage thereof, there i event ed
generation of mcro-scratches and_blind scratches-on aﬁW@H’M&IMIWPce
Background Art: A manuf acturi ng PESEEREFIGNa seni conduct o ncl-udes
the 15 following steps: a slicing step of slicing thin pl&ex* (wafers)
froma single crystal ingot, and other steps such as chanfering a wafer,
| appi ng, etching, polishing, and cleaning. A chem cal etched wafer
surface i s prochESEHOD EORIRODISHOINGSEMICONDIUEGTOR VOAFHR f ace havi ng
snoot hness without strain. Mrror polishing of 20 a silicon wafer is
conducted while giving a prescribed |oad and a relative speed between the
waf er and the polishing cloth, and supplying a polishing agent. As the
pol i shi nFeabaidal Th€lde i s mainly used one prepared by dispersing colloida
silica or the like into an alkaline solution. There is generally adopted as

the polishing sT&p revddt ShaektionS rBRitbShtdJaShethell e PslidMne St ages
i ncluding a coarse polishing stage -2

semiconductor wafer (hereinafter also simply referred to as a wafer), in which
. by using a specific polishing cloth as one for use in a mirror polishing step for

the semiconductor wafer, especially in a final polishing stage thereof, there is

10 prevented generation of micro-scratches and blind scratches-on a wafer

surface.

Background Art:
A manufacturing process for a semiconductor Wafer includes the-
15 following steps: a slicing step of slicing thin plates (wafers) from a single
crystal ingot, and other steps such as chamfering a wafer, lapping, etching,
polishing, and cleaning. |
A chemical etched wafer surface is processed in a mirror polishing
into a mirror-surface having smoothness without strain. Mirror polishing of
20 a silicon wafer is conducted while giving a prescribed load and a relative
speed between the wafer and the polishing cloth, and supplying a polishing
agent. As the polishing agent there is mainly used one prepared by
dispersing colloidal silica or the like into an alkaline solution.
There is generally adopted as the polishing step a multistage

25 polishing step of two or more stages including a coarse polishing stage



(genemal ly called a stock polishing stage) with the purpose of flattening,
‘a final polishing stage with the purposes of inprovenent in surface
‘roughness and elimnation of polishing scratches and other type polishing.
In the stock polishing stage, there a%e used a hard polishing cloth (a 5
vel our type) obtained by inpregnating a foaned urethane sheet, a non-woven
fabric such as polyester or the l[ike with urethane resin, and a

hi gh- perf ormance polishing agent added with a polishing accelerator. In

t he final polishin% stage, there are used a suede |like polishing cloth (a
suede t ypegnapllywealledyarsiodbpalinbingytagsanitly thearrnose rfflattening, a10 base
cloth of a non-woven fabric, a polishing agent added with additives for
control dmadipolighimesstage vaiththe meporsece! icmplordmieaz en slisfaceadughdess a
collimated light, and other requirenents. Especially, detailed description
will be gindesliminaticuefipolisipeg soodtichbs agdcithéhtygeepblighinpe final poli shing
stage. As shown in FIG 1, the 15 polishing cloth is fornmed such that a
base material olnphéygaskearolishlihg istapee ghadeetrewideld pahyd pelibhig dsticGat ed
(lam nated) with pol yurethane and a foaned layer is grown in the

pol yub et Ratwur fyple) obeindy by efpyadn ffing afoimed eirefiemid shivctheheafwéeed orm t he
foamed | ayer with pores. This layer is called a nap |ayer. There is

provi ded fahser tsueh sanstayéesten art Rhekmaes Witha w@RBARe Ofedile 284nap | ayer,
whereas it is generally used over a range of a value on the order of 450

m Ther e HgN§ RRRM ALV MM & % 2080812 L1 a PoB¥hiACE.Rleatdd nal  polished
wafer mcro-scratches and blind scratches that are considered to be caused
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cloth (a suede type) of two layers obtained by foaming urethane resin on a
10  base cloth of a non-woven fabric, a polishing agent added with additives for
control bf cloudiness on a wafer surface called haze observed under a
collimated light, and other requirements.
Especially, detailed description will be given of a suede type
polishing cloth used in the final polishing stage. As shown in FIG. 1, the
15 polishing cloth is formed such that a base material of polyester felt
impregnated with polyurethane is coated (laminated) with polyurethane and
a foamed layer is grown in the polyurethane, followed by removal of a surface
section thereof to form the foamed layer with pores. This layer is called a nap
layer. There is provided a sort of standard on a thickness or a length of the
20 nap layer, whereas it is generally used over a range of a value on the order of
450 pm. |
There have been occasionally generated on a surface of a ﬁnél
polished wafer micro-scratches and blind scratches that are considered to be

caused by polishing. By generation of such scratches, there arises a problem

25 that product yield decreases in a device fabrication process and other



processes. Herein, a mcro-scratch (my be referred to as a polishing
‘'slight scratch) on a wafer surface is a very small polishing scratch to be
~counted.at 0.10 gmor less in particle dianeter with a parti.cle counter. 5
Further, a blind scratch on a wafer s@face is a defect (damage) that
cannot be observed in ordinary appearance inspection and evaluated with a
met hod wherein a wafer is subjected to preferential etching, followed by
observation. 10 Disclosure of the Invention: The present invention has been
made in |ight of the above problem in the prior art and it is an object of
t he presemecespeiention to provide a nethod for polishing a sem conductor
wafer, in which by using a specific polishing cloth as one for use in a
mrror polishi nHeseiop & oriceo-seatdorhest be referwed do, aesppolishing slight f i nal
pol i shing stage thereof, there is prevented generation of mcro-scratches
and bl i ndcmsade mhaswaferesum@efoeriswe‘mcmnall ipolishitey sdratdotorbe tinentedoate
problem a nethod for polishing a sem conductor wafer according to the

present OmMep eNled i iagtisleadiapidte £ hiitlgapaepclf cotintenr pol i shing the
sem conductor wafer using a suede type 20 polishing cloth, wherein the

poli shing is peFherhmda bSindsdrAfhon aShafed sakfich is Widefed (ﬂé‘ﬁla'g@'@]ﬁapf 500
gmor nore in thickness. A sort of standard has hitherto been avail able for

a thickneasnéf bé RBseRAA AN Rndd 5?}%3{1%@198 hﬁsﬂ&ého%eé’ﬁc{ %VER&RE@'WJ@HSA not
especially been applied thereto; e polishing has generally been

per f or meghhbll wiheréiaPal watrhiobulecaoH p‘}éﬁrgﬁhai”é?cﬂl e%l%‘%e(?a%gt h and

conducted a research aimng at a -4- relationship betwee nap
‘neratl OBs&fvaficsr 0- scrat ches and

10  Disclosure of the Invention:

The present invention has been made in light of the above problem
in the prior art and it is an object of the present invention to provide a
method for polishing a semiconductor wafer, in which by using a specific
poiishing cloth as one for use in a mirror polishing step for a semiconductor

15 wafer, especially in a final polishing stage thereof, there is prevented
generation of micro-scratches and blind scratches on a wafer surface.

In order to solve the above problem, a method for polishing a
semiconductor wafer according to the present invention comprises a
polishing step of mirror polishing the semiconductor wafer using a suede type

20  polishing cloth, wherein the polishing is performed using the polishing cloth
with a nap layer of 500 pm or more in thickness.

A sort of standard has hitherto been available for a thickness of the
nap layer (a nap length) but severé control has not especially been applied
thereto; the polishing has generally been performed with the nap Iength of

25 about 450 pm. The inventors have conducted ‘a research aiming at a



blind scratches, with new findings that making short of the nap |length

‘' eads to generation of mcro-scratches and blind scratches, but, in
contrast with this, the nap length of 500 mor nore |eads to al nbst no
generation thereof. 5 This is consi deded because by making | onger the nap

l ength, a wafer 1is polished while keeping elasticity of a surface |ayer of
a final polishing cloth which is brought into direct contact with the

waf er "at a nore proper level than before, or fine particles of inpurities
that can be a cause for scratches are captured perfectly within the |onger
nap | ayerelajumshap ibetweent hamapl ngthaanh eenesatepmf evswd scraichherand t i s
preferable that, as a structure of the polishing cloth, it 1is a suede type
pol i shi ng)l'nid)s;dratxdmst with sewdindings thyemakohg ahbetsel tﬂm:tmtp’ kngthdedadon nade
of a non-woven fabric and a surface | ayer section having a nap |ayer nade
of ur et hdnegeer&ion Jof micrbtscrstches wexdeblipfescpatcheb) bgt, cinotdntohstawtith ee 15

| ayer structure constituted of a base material section made of a hard

plastic thiwgehe napslengticef bayam seaidroneddyidginodian teahtiznddesdofur et hane
and a bottom | ayer section made of an el astic sheet adhered to a bottom

surfage of the Nhseid@neidertdReALY LY Eia@m%)loné@iet}ieaﬁd;ﬂen%@h'§Wa’f@r cloth
of the three |ayers not using a non-woven fabric as a base material is

especi al ljy poRGhed %f}ﬁreai@,e%mé elésbae@bﬁvaeslﬁ@édeﬂf&geg opgqfdm %fohgﬁ'ﬁl%t hbae

| ayers, as the hard plastic sheet, there can be used plastic assified in

a cat egoryhph R mhghu; ety dnaew coﬁya%e gfl;!ﬁ h:h@swaﬁlrygj eryéﬁ pkgfseefpi&;@p' ate

(PET), polyimde I'yet hyl ene. ur et hane the elastic

eet, theLe lgqureb%rq& dggsgﬁaxs%ﬁ RrfteSHRL bgg LR, PSEAREE,

terl al such as foane I cone rubber or arred uret ane ru

Wen usi ’b‘}esﬂﬁﬁ‘n&eﬁobbﬁ@&ﬂ? &«Jlt%tlrhl’ t}?é/ 1’3%5&”% rl%?f(rer,t generatlon of the

10  scratchesis euppressed.

| Further, it is preferable that, as a structure of the polishing cloth, it
1s a suede type polishing cloth constituted of two layers of a base material
section made of a non-woven fabric aﬁd a surface layer section having a nap
layer made of urethane (FIG. 1), or it is a suede type polishing cloth of a three

15 layer structure constituted of a base material section made of a hard plastic
sheet, a surface layer section having a nap layer made of urethane and a
bottom layer section made of an elastic sheet adhered to a bottom surface of
the base material section (FIG. 2). The latter polishing cloth of the three
layers not using a non-woven fabric as a base material is especially

20  preferable.

In the above poiishing cloth of the three layers, as the hard plastic
sheet, there can be used pla_Stic classified in a category of a relatively hard
type such as polyethylene terephthalate (PET), polyimide, polyethylene or
polyurethane. Further, as the elastic sheet, there can be preferably used a

25 sponge-like rubber elastic material such as foamed silicone rubber or foamed



nap:length, with al nost no generation of mcro-scratches and blind
‘'scratches, there is suppressed propagati on of wavi ness of the polishing
cloth, especially waviness of the bottomlayer section thereof, to the
surface section caused by 5 horizontald force during processing, and there
is inproved non-uniformty in an anmount of stock renoval caused by sor
(bow or warp) and wavi ness of the wafer itself so as to upgrade an ability
to mintain flatness on the whole wafer; there is obtained a mrror
pol i shed wafer in which a peripheral sag is prevented, and which is

excel | enturpthaneareies. afhesundiaesuchbypabskingidois by pmklsgllm@tﬁge usi ng
t he above pollshlng cloths, a final polishing stage is preferable. The
term "fi map lpogihs Withalmestne genératipmeafanicroisavaiehes andbdime seoaickking i n
the final stage of the polishing step including plural polishing stages.
Wi | e poltherd sguppiragsed poipiaghting of matinessvofitdegpalihing aloeh, éspecidbi der ed
to be applied to other than the final polishing stage, by 15 applying the
pol i shi ngvasehbsdofothetbutt@ndapai sdotivanthedeof] to thd suethcdsddtih ehisedtRge,

m cro-scratches (polishing slight scratches) caused in the final polishing

st ageb cathobzoptalvionée duritizepFrRashng Wayd ahsapid engtdvedindh-aalfosMifdic! ot h
used in the nmethod of the present invention is set to be 500 mor nore is

that it hasaleant bpstedk r@&o&zﬁ@&aﬂ!édrbyasd}‘i’|(bc§s9'o?9v§1‘p‘?rali‘1d%£ﬁn%h'§8f thdrap

I ength, signals (mcro- scratches) . mor |ess greatly decreases in
eval uat i Qi bt titsedr BRlabi @ BpERHIY §h @cnﬁty 'tB Aahals mal%ﬁegg*‘sn%%%hbt@t Wi th
a polishing cloth with a nap length of m or nore, generation of

’cro SCRatfeRehesd is 6Bt dide R RORETSE @e glg%q %?ﬁgeﬁg geWB}%e‘?aL per

mt of the nap length is not speci

a poli Sh'pri‘QV&AtQHh WA Lhhidh i F’éggeﬁ%r}chhmaltﬁggs Fﬁﬁ sluﬁfb%terh) ?e Ogr ef Or e ' t i S

consi der ed t hat t e upper Timt he nap [engt
10 As a polishing stage using the above polishing cloths, a final

polishing stage is preferable.' The term “final polishing” used in the present |
invention means polishing in the final stage of the polishing step including
plural polishing stages. While polishing using a polishing cloth having a nap
- layer is considered to be applied to other than the final polishing stage, by
15  applying the polishing method of the.present invention to a final polishing
stage, micro-scratches (polishing slight scratches) caused in the final

. polishing stage can be prevented.

The reason Why a nap length of a polishing cloth used in the method
of the present invention is set to be 500 pm or more is that it has been found
20  that with a polishing cloth with such a nap length, signals (micro-scratches)
of 0.10 pm or less greatly decreases in evaluation with a particle counter and
it has also become clear that with a polishing cloth with a nap length of 500
pum or more, generation of micro-scrlatches caused by processing can be
prevented. While the u1;>per limit of the nap length is nof specifically limited,

25 it is hard to make a polishing cloth with an excessively long nap length;



m under the present circunstances. Brief Description of the Drawings: 5
'FIG 1 is a view show ng.an enbodi nent of a polishing cloth used in the
met hod of the present invention; FIG 2 is a schematic sectional view

show ng anot her enbodi nent of a polibshing cloth used in the nethod of the
present invention;, FIG 3 is an explanatory side view show ng an enbodi nment
of a 10 polishing apparatus used in the nethod of the present invention;
FIG 4 is a top plan view of a polished wafer showi ng a generation state
of polishing mcro-scratches in Conparative Exanple 1; FIG 5 is a top plan
vi ew of &hexsiforsheldiseemsidespdihat the gener hmibef the app lergtl ismbadrches in
Conparative Exanple |; 15 FIG 6 is a top plan view of a polished wafer
showi ng angemdeathepresemdtcercuimgdahiehi ng m cro-scratches in Exanple L.

FIG 7 is atop plan view of a polished wafer showi ng a generation state
of blind scratches in the Exanple 1; FIG 8 is a graph show ng a

rel ati onship between a nap length-and a 20 polishing mcro-scratch; FIG 9
i s a graprishbesoription ef tlid Daswimgdet ween a nap length and a blind
scratch; and FIG 10 is a top plan view of a polished wafer show ng a
generation staFgGofl ipaltisw dPpwihgrar s@batinhest ofa polivlanat dlvth el e 3. 25
7 Best Modde for Carrying Qut the Invention: Description wll be given of

st ruct ur ghe eRHRHIETHS PREséhtPaveftibAd
FIG. 2 is a schematic sectional view showing another embodiment of
. a polishing cloth used in the method of the present invention;
FIG. 3 is an explanatory side view showing an embodiment of a
10 polishing apparatus used in the method of the present invention; |
FIG. 4 i1s a top plan ﬁew of a polished wafer showing a generation
state of polishing micro-scratches in Comparative Example 1;
FIG. 5 is a top plan view of a polished wafer showing a generation
state of blind scratches in Comparative Example 1;
15 FIG. 6 is a top plan vi_ew of a polished wafer showing a generation
state of polishing micro-scratches in Example 1;.
- FIG. 7 1s a top plan view of a polished wafer showing a generation
. state of blind scratches in the Example 1;
FIG. 8 is a graph showing a relationship between a nap length and a
20  polishing micro-scratch;
FIG. 9 is a graph showing a relationship between a nap length and a
blind SCII'atChQ and
FIG. 10 is a top plan view of a polished wafer showing a generation
state of polishing micro-scratches in Comparative Example 3.

25



cloth used in a nmethod for polishing a sem conductor wafer of the present
‘I'nvention with FIGs. 1 and 2 and further description wll be given of a 5
constructional enbodi nent of a polishing apparatus with FIG 3. Polishing
slight scratches and blind scratches-dre observed in a final polishing
stage of batch processing, a CW final polishing stage of single wafer
processi ng and ot hers, and construction of an apparatus used in the final
polishing stages, that is a polishing apparatus, is not limted to the 10
enbodi ment of the apparatus shown_in FIG 3. FIG 1 is a view showi ng an
“enbodi neesbMedesiorietirkine Put ihedaventiont he met hod of the present
invention, wherein part (a) is a schematic sectional view and part (b) is
an enl arged schPeaciiptigecvilbhalgivérenf strmcknal embodisfentsrfea pohehuig 10
designates a polishing cloth used in the nethod of the 15 present

i nvent i ocjothhugdd irs aomeshodvdor agkshisitgr aceunriecomdudobasdermaf ehe giresext i on 12
and a surface |ayer section 14 provided on the top surface of the base
mat er i al iseettican Wizh Fh@sbasendrel emidafushet idesciipgtion wildebeokivemofi-avoven
fabric and the surface |ayer section 14 has a nap |ayer 16 nmade of

ur et hane cohstrubtion2Defpbbdshémgofiepblishial dgpairpt@seith Fi®egtion, it is
necessary that a thickness of the nap layer 16 is 500 mor nore. FIG 2 is

a schematic secPolibRing/dlashtdaeadches anathlnid sFhedicdeit obberv@daald SAkNg cloth
used in the nethod of the present invention. In FIG 2, reference nuneral

10a desi gjakRing sBd shibRecH boddestngd 4 TNPerfkt BOHsRigt HiggdSoPEigsant

invention, which has a base material section 12a and a surface 8 “section

O, et sttt R Sk f S s L
final polishing stages, that is a polishing apparatus, i5 not limited to the
10 embodiment of the apparatué shown in FIG. 3.
FIG. 1 is a view showing an embodiment of a polishing cloth used in
the method of the present invention, wherein part (a) is a schematic sectional
view and part (b) is an enlarged schematic sectional view. In FIG. 1,
reference numeral 10 designates a polishing cloth used in the method of the
15 present invention, Which 1s of a two layer structure of a base material section
- 12 and a surface layer section 14 provided on the top surface of the base
material section 12.
The base material section 12 is made of a non-woven fabric and the
surface layer section 14 has a nap layer 16 made of urethane. In the |
- 20 polishing method of the present invention, it is necessary that a thickness of
the nap layer 16 is 500 pm or more.
FIG.21is a schematic sectional view showing another embodiment of
a polishing cloth used in the method of the present invention. In FIG. 2,
reference numeral 10a designates a polishing cloth used in the method of the

25 present invention, which has a base material section 12a and a surface



12a,. and is characterized by the above-nentioned three | ayer structure. The -
‘base material section 12a is conposed of a thin rigid filmmde 5 of hard
plastic.or the like and the surface | ayer section 14 has a nap |ayer 16
made of urethane as in the enbodi ment &hown in FIG 1. The bottom | ayer
section 18 is made of an elastic sheet adhered to the bottom surface of the
base material section 12a. In the structural enbodinent of FIG 2 as well,
it is necessary that a thickness of the nap layer 16 is 500 . mor nore.
.10 In order to performthe nethod for polishing a sem conductor wafer of
t he preseactipmueemben l4tnrevuledatheyeompplinddlG krowhipetidgima hpgamat us
such as a polishing apparatus as shown in FIG 3. FIG 3 shows an

enbodi nedayeof sextivat tH ppovids fiomgtlephettetusudace ohehepbddesmiangriappeatadus (A)
has a polishing turn table 30 to be rotated at a prescribed rotation rate
by a 15 ri@sanydibahhr&terifedblithbiabgveimémti¢mdd tlsreadhesiestrastdrbe t op
surface of the polishing turn table 30. Reference nuneral 33 designates a

wor k hol di ng pl dhe,baskiahtdrsal deotisheiPabig cdnipdsedyofshéfih r3&dt e waida t op
| oad 35. Wth plural wafers W being held on the bottom surface of the work

hol di 69 Pfdaed PIastyc FEANS1IRE atd RENREHAR 1alBL SHBIAT $4 Ha8 PHES $EFE AN ont o
the top surface of the polishing cloth (P), and at the sane tine a

pol i shi ngp38€6F us@H4itd il |50 N o i gt cloth
(P) at a preschbed r§?§5?ﬁﬁgﬁéﬁﬁgaggF?Eﬁﬁﬁgﬁ123@%? %ug%ﬁsxg?%gqggggron1a

pol i shi n%_e@ﬁ@HtISSiépﬂfa)ﬂea(ﬁp@ﬂ% atid %?éet bd tolthe H@cft&%xgs%l%ce,?gf Eﬂge

polished in such a way that the surfaces of the wafers

N
ggl}b\;hi Ngs (ﬁle%%ﬁr}g Bhat HRAIRRES of'aleedngg?aye%l 16H 5'&) ﬁinocgrhfsno%g. and 10a as
| .10 In order to perform the method for polishing a semiconductor wafer
of the present iﬁvention, there can be applied a known polishing apparafus
such as a polishing apparatus as shown in FIG. 3. TFIG. 3 shows an
embodiment of a batch polishing apparatus and the polishing apparatusl(A)
has a polishing turn table 30 to be rotated at a prescribed rotation rate by a
15  rotary shaft 37. A polishing cloth (P) is adhered on the top surface of the
polishing turn table 30.
Reference numeral 33 designates a work holding plate, which is
rotated by a rotary shaft 38 through a top load 35. With plural wafers W
being held on the bottom surface of the work holding plate 33 by means of
20  adhesion, the wafers are pressed down onto the top surface of the polishing
cloth (P), and at the same time a polishing agent solution (slurry) 39 is
supplied onto the polishing cloth (P) at a prescribed rate through a polishing
agent supply pipe 34 from a polishing agent supply apparatus (not shown),
the wafers (W) being polished in such a way that the surfaces of the wafers

25 (W) to be polished are rubbed with the éurface of the polishing cloth (P)



in FIG. 1 and 2. In a single wafer polishing apparatus as well, a
‘fundanental 5 construction thereof is the sane as the above-nentioned
batch one. The point different fromthe batch polishing apparatus is that
the single wafer polishing apparatusSias a single wafer head as a wafer
hol di ng menber and polishing is performed with one wafer being held by the
single wafer head. Further detailed description will be given of the
present invention 10 taking up exanpl es. The exanples are shown by way of
illustration and it js needless to_say that the exanples should not be
const r ueh¥nghatheopolishingiagensn In(thempathad olethepraseat invepitpm)astiher e wer e
polished 8 inch epitaxial wafers (hereinafter nay be 15 referred to as an
epi waf epplinhirigneothrs @i theteare| usedrthefpolBhang nloths dRreexk 10aias ishawai ngl e
waf er CWP final polishing apparatus. Conditions for final polishing were
as foll ows Fl&spadldrshPng pressure of 200 g/cnR, a relative speed of 50

m mn and an anount of stock renoval of 0.1 m An alkaline solution (pH =
10) contai ni ng twl 4 odidgle svafeeapoiashingedppsraaupohs shellg sadantlamditdher e was
used as a polishing cloth a final polishing cloth of a three |ayer

struchur eonstrabivn therédfGs the Sankeasaher Sicve-batioakd Hutol st Mias of  a
three layer structure constituted of a base material section nmade of a hard

plastic pbaet differbho¥eih thensateR RMhME %&\)ﬁaﬁﬁhst RegRtaHEPanhgld wafexanpl es,
a sheet of 188 min thickness was used, ich is hereinafter referred to

as 25 #133BEMing Appakdtas haksay shekefaf hEat 3s ﬁ%&fe@%l&ﬁgne%a% Dai i chi
Lace 10- K K.) %aw ng a nap |ayer of 420 m (Conparative anple 1) or 470 m

| @°rar AoV h ATE & fobme RAALH bhd Ratfe AbBRN KUY IRV sREl WRfAdSIEd on the

Further detailed description will be given of the present invention
10 takihg up examples. The examples are shown in way of illustration and it is
needless to say that the examples should not lbe construed by way of
limitation.
(Comparative Examples 1 and 2)
There were polished 8 inch epitaxial wafer_s (hereinafter may be
15 referred to as an epi wafer) having an epitaxial layer of 10 pm in thickness
with a single wafer CMP final polishing apparatus. Conditions for final
polishing were as follows: a polishing pressure of 200 g/cm?2, a relative speed
of 50 m/min and an amount of stock removal of 0.1 um. An alkaline solution
(pH = 10) containing colloidal silica was used as a polishing agent.
20 There was used és a polishing cloth a final polishing cloth of a three
layer structure as shown in FIG. 2. To be concrete, the polishing cloth was of
a three layer structure constituted of a base material section_madé of a hard
plastic sheet of ployethylene terephthalate (in these comparative examples, a
sheet of 188 pm in thickness was used, which is hereinafter referred to as

- 25 #188PET); a surface layer section FS-3 (a trade name, made by Daiichi -Lace



bottom surface of the base material section of the polishing cloth nmade of
‘an elastic sheet HN-400 (a trade nane, made by Sunpol ynmer Co., Ltd.) (the
5 polishing cloth is hereinafter referred to as FS-3/#188PET/ HN-400). A

t hi ckness of the nap |l ayer was confirb®d in observation of a sectional
view of the polishing cloth with scanning el ectron m croscopes S- 4000 and
4160 (trade nanes, nmade by Hitachi, Ltd.) Mcro-scratches (polishing slight-
scratches) on a wafer surface were 10 evaluated each as a very small
scratch to be counted as one with a particle dianmeter of 0.1 mor |ess

usi ng a FakKt) beeinganay lageesd@d20aumr (umparasive dxdenply Bi omdA0 pm

El ectroni cs Engineering Co., Ltd.) Blind scratches were observed in

appear an¢€ompspetive dxammple Dahed furkhden Bottah|layet settionghdhakten thee waf er
was imrersed for one mnute in a 15 mxed acid solution (JI'S H 0609-B

sol ut i onpovdoh sarfat ofighe dub® noftebidl wefidirof tHelpoliShibN@loth Hhade wif ¥nCH3000H

. HRO = 1: 15: 3: 3 (by volune). In Conparative Exanples 1 and 2

(FS- 3/ #18&REK khectOBIN-40p0lal shidegnaine! ansd¢ dycBagpalitndd 0ad Bed pigHes were
generated together, though these scratches were small in nunber. Typical
pol i shi ngoliehiflg SlotH ihakinafter rdfi¥redrsad FS- 33 18XPRAYTAN-¥g0)Exanpl e 1) are
showmn in FIG 4 (polishing mcro- scratches) and FIG 5 (blind scratches).

The count nunbep ghicRAbEsS B NGe thglgyﬁﬁrva&§Q@ﬁﬁ(f&eaoix{hno%@elqﬁa(@%n”bfrh

particle dianmeter) in FIG 4 was Note that 1 n the figure,

ni cr o- SCIatGhHes! 9§evp-d:!f0t}{£s %ngﬁfrlf‘g leIhtRa%A e lsﬁanﬂﬁ%fg%%hﬁr ﬁnek%%;g@g 25

(Exanples 1 and 2 ing poli1shing cloths ea a structure

- @ar bl aRd16PEPRIPhANRs AR HaRRE 1a ) 1 WNT Ch surface Tayer

Micro-scratches (polishing slight scratches) on a wafer surface were

10 evaluated each as a very small scratch to be counted as one with a particle
diameter of 0.1 um or less using a particle counter L.S-6500 (a trade name,
made by Hitachi Electronics Engineering Co., Ltd.)

Blind s_cratches were observed in appearénce inspection on a wafer
under a collimated light after the wafer was immersed for one minute in a

15 mixéd acid solution (JIS H 0609-B solution) with a mixing ratio of 50 wt%

HF : 61 wt% HNOs3 : 100 wt% CH3COOH : H20 =1 :15: 3 : 3 (by volume).
® In Comparative Examples 1. and 2 (FS-3/#188PET/HN-400),

polishing micro-scratches and blind scratches Wére generated together,

though these scratchés were small in number. Typical polishing results of a

20 wafer (W) (results of Comparative Example 1) are shown in FIG. 4 (polishing
micro-scratches) and FIG. 5 (blind scratches). The count number of polishing
micro-scratches (0.10 pm to 0.09 um in particle diame_ter) in FIG. 4 was 338.
Note that in the figure, micro-scratches of 0.10 pm or more in particle.
diameter are plotted.

25 (Examples 1 and 2)



"suede type final polishing cloths were replaced by FS-7 (a trade name, nade
"by Daiichi Lace K K') having a nap |ayer of 520 m (Exanple 1) and FS-7 5

- having a nap layer of 70 m (Exanpl e 3 respectively, to formthree | ayer
structures of FS-7/#188PET/ HN-400, pollishing was perforned in the same
conditions and with the sane polishing agent as in Conparative Exanples 1
and 2. In Exanples 1 and 2, polishing mcro-scratches and blind scratches
10 were hardly generated. Typical polishing results of a wafer (W (results
of Exanple 1) are shown in FIG 6 (polishing mcro-scratches) and FIG 7
(blind scratcHésing rRetishingaelothse e@éﬁnwmhu Abelirugfurgosimihan o nihese-acr at ches
(0.10 .im to 0.09 min particle dianeter) in FIG 6 was 74. The results of
Conpar at CO@@(&WB@@XﬂmHEﬁ b apR2,3nxvBgbEIurfage layr4golionnd S Beofrtheul t s of
Exanples 1 and 2 (FS-7/#188PET[ HN-400) are shown graphically in FIGs. 8
and 9, respbctipechyal pdidiing cldtbs praserpéaced byaBSeh tetmfdepod ms hinagle

m cro-scratches of FIG 8 was determ ned such that the absence was

i ndi cat ety VibainchihleacoKnK.)nhediag napdaiyshiofid20i jonoFamaplehBsandfFH710 pm or
| ess was 100 or less, while the presence was indicated when the 20 count

nunbed wasviny & rddiayk@bf Fuukh €Examipld 2) ecepettivalyblé fickms chaés egerof FI G
9, the presence was indicated when any streak-like scratches were

recogni Z_@ﬁu'bfhl%l@Rﬁan’fW#lﬂ'SSEETﬂHN%OO,(ﬁ%lfﬁh@ﬁ@kifé!@ﬁ@‘f@ﬁﬁb&_sin3t}?@§aﬂ:)e There
were polished 8 inch epi wafers (10 min epi thickness) with a 25 batch

final poksditidasaRewaihithe Hrhé BalisPRlg SN Cotbmpasaile Exawppleayer -12-

structure constituted of a non-woven fabric and a pol yuret hane 1ayer as
| ‘ovvn ingghG. 1, which was a polishing cloth Seagull 7355FM (a trade nane,

In Examples 1 and 2, polishing micro-scratches and blind scratches
10 were hardly generated. Typicai _polishing results of a wafer (W) (results of
Example 1) are shown in FIG. 6 (polishing micro-scrétches) and FIG. 7 (blind
scratches). Note that the count number of polishing micro-scratches (0.10 pm
to 0.09 um in particle diameter) in FIG. 6 was 74.
The results of Comparative Examples 1 and 2 (FS-3/#188PET
15 /HN-400) and the results of Examples 1 and 2 (FS-7#188PET/HN-400) are
.shown graphically in FIGs. 8 and 9, respectively. Herein, the presence or
absence of polishing micro-scratches of FIG. 8 was determined such that the
absence was indicated when the count number on polishing micro-scratches
of 0.10 pm or less was 100 or less, while the presence was indicated when the
20 count number was more than 100. Further, with respect to blind scratches of
FIG. 9, the presence was indicated when any streak-like scratches were
recognized in appearénce_ inspection.
(Comparative Examples 3 and 4)
There were polished 8 inch epi wafers (10 um in epi thickness) with a

95  batch final polishing apparatus. A final polishing cloth was of a two layer



madé by Daiichi Lace K K') having a nap |ayer of 400 m (Conparative
"Exanpl e 3) or of 450 m (Conparative Exanple 4). 5 In Conparative Exanples 3
and 4, mcro-scratches on each wafer surface were evaluated in a manner
simlar to Conparative Exanples 1 andl22 and as a result, mcro-scratches
wer e observed over all the surface of each wafer. Typical polishing
results of a wafer (W (results of Conparative Exanple 3) are shown in
FIG 10 (polishing mcro- scratches). The count 10 nunber of polishing
m cro-scratches (0.10 mto 0.09 min particle dianmeter) was 827. Further,
i n ConpafhitvictiereExangiieyed efna monmavea fawiaesHes pilyBreibespviagesras he
wafer surface in a simlar manner to FIG 5. (Exanples 3 and 4) Using
pol i shi nghewotinsFEachwificl veasraipolisking dpttaBeagnli A868FM (a timdeorgaeat i ve
Exanples 3 and 4 (the two ‘layer polishing cloth of FIG 1), in which nap
| ayer s wenale hgnDeadichd Iere BfK53avingExamp ay@r ehd0@nohhe@omparBsee m
(Exanple 4), respectively, wafers were polished in a manner simlar to

Conpar at iBsaniplend)| crsof3t58nem4 Cofsp arat8eUlxamplec4)l- scr at ches (pol i shi ng
slight scratches) and blind 20 scratches on a wafer surface were hardly

obserged when bbi [Cdhipapdtine Expalgledisngné| Nthiscroseratdbed on( &xdimplaged) A
batch polishing apparatus simlar to the apparatus used in Conparative

Exanpl es sdrfied versas,alagsbdainth o drsdimithredoCdmphrativdERGmpAes Namey
structure was adopted as a final polishing cloth. 13- As the three |ayer

- polishing £h@6l.a Feaulf #4865 41bhdDR REVhBG-RAMARY AV file QlrfRIDoMA&G M | ar
to Exanple 2) was used.

@ wafer. Typical polishing results of a wafer (W) (results of Comparative
Example 3) are shown in FIG. 10 (polishing micro-scratches). The count
10 number of polishing micro-scratches (0.10 um to 0.09 pum in particle
diameter) was 827. Further, in Comparative Examples 3 and 4, blind
scratches were observed on the wafer surface in a similar manner to FIG. 5.
(Examples 3 and 4)
Using polishing cloths each of a structure similar to those of
15 Comparative Examples 3 and 4 (the two layer polishing cloth of FIG. 1), in
which nap layers were changed to one of 530 um (Example 3) and another of
550 um (E'xample 4), respectively, wafers were polished in a manner similar
to Comparative Examples 3 and 4.
As a result, micro-scratches (polishing slight scratches) and blind
20 scratches on a wafer surface were hardly observed when both the above
polishing cloths were used.
(Example 5)
A batch polishing apparatus similar to the apparatus _used in
Comparative Examples 3 and 4 was used and a polishing cloth of a three

25 layer structure was adopted as a final polishing cloth.



As a result, mcro-scratches and blind scratches on a wafer surface were
‘not observed. Further, flatness in a peripheral portion of each wafer 5
was better than when the two | ayer polishing cloth was used. As descri bed
above, it has been found that there cth® be prevented generation of
polishing mcro-scratches (slight scratches) and blind scratches on a
waf er surface depending on a length of a nap |ayer, regardless of types of
pol i shing apparatus (a batch type or a single wafer type), and

i ndependently 10 of types of palishing cloths such as a two |ayer one or a

three | ayer one stb@ﬁ&@ﬁ%ﬂ¢xerp@h$§n§ﬁ<§@aE&é7$88§8£ﬂaH@ﬁAQplﬁanngﬁang
cloth with a nap length of 500 mor nore. Note that the present invention
i s not | in#ptlester of 3 an (timslardb Examplhdvwaenmisedi nents or exanpl es. The
above enbodi nents and exanples are 15 sinply intended to be illustrations
and it is needl 4ssa teswdhymidratscaatches amddoling atrasnkesoon al wefet sunfacd s
included in the technical scope of the present invention as far as those
have substawtnat! dhserhed.s dfmrthendlatmets om,a periphersl panwnedff enth aaféhe
techni cal scope of the present invention. 20 Capability of Exploitation in
| ndus§r y:wasbeltsctlidred helhothe, tvackgedipotishing dlethretadatedf t he present
invention, a great effect can be achieved that by using a specific

pol i shing cl ot hAgsdeaagibelWba¥8eiti Ra@ bBbh fBhn@Ghias RhB: sdebel Prevanyvaf er,
especially in a final pollshlng stage thereof, there can be stably

manuf act tgreadr@umbﬁpopghﬁg&uf&a%@rmhw(sq htR5rd¥cREQ ST BEAALSrARKLY! | nd
scratches are not generated. -14- CLAIMS 1. A nmethod for polishing a

gm condygt D aba ﬁﬁf&@@éﬁeﬁmﬂ?%n PRuERNLNE 2SRy 6f, rBbAFREsPH typbs BY the
m conduct or wafer ~using a polishing

polishing apparatus (a batch type or a single wafer type), and independently
10  of types of polishing cloths such as a two layer one or a three layer one.
Especially, it is effective .to use a final polishing cloth with a nap length of 500
[m or more.
Note that the present invention is not limited to description of the
above embodiments or examples. The above embodiments and examples ai*e
15 simply intended to be illustrations and it is needless to say that any of
~modifications or alterations is included in the technical scope of the present
invention as far as those have substantially the same construction, function

and effect as the technical scope of the present invention.

20  Capability of Exploitation in Industry:
As described above, according to the method of the present invention,
a great effect can be achieved that by using a specific polishing cloth as one
for use in a mirror polishing step for a wafer, especially in a final polishing
stage thereof, there can be stably manufactured a wafer on a surface of which

25  micro-scratches and blind scratches are not generated.



5 cloth, wherein the polishing is perfornmed using the polishing cloth with
‘a nap layer of 500 mor nore in thickness. 2. The nethod for polishing a
sem conduct or wafer according to claim1, wherein the polishing cloth is
constituted of two |l ayers of a base mhterial section nade of a non-woven
fabric and a surface |ayer section having a nap 10 |ayer nmade of urethane.
3. The nmethod for polishing a sem conductor wafer according to claim1l,
wherein the polishing cloth is of a three |ayer structure constituted of a
base material section made of a hard plastic sheet, a surface |ayer
section having a nap |ayer made ofCluf ne and a bottom | ayer section
made of an elastic 15 sheet adhered to a bottom surface of the base
material section. 4. The nmethod for polishing a sem conductor wafer
according to any. one of clainms 1 to 3, wherein the polishing step of
m rror pdl.ishingd thhethaskenfoeopdlichiog waf@mitshdactohe wadét sdvinngrisingt mis a
final polishing step.

polishing step of mirror polishing the semiconductor wafer using a polishing

5 cloth, wherein the polishin'g is performed using the polishing cloth with a nap
layer of 500 pm or more in thickness.

2. The method for polishing a semiconductor wafer according to claim 1,

» ‘ wherein the polishing cloth is constituted of two layers of a base material

section made of a non-woven fabric and a surface layer section having a nap
10 layer made of urethane.

3. The method for polishing a semiconductor wafer according to clairﬁ 1,

wherein the polishing cloth is of a three layer structure constituted of .a base

material section made of a hard plastic sheet, a surface layer section having a

nap layer made of urethane and a bottom layer section made of an elastic
15  sheet adhered to a bottom surface of the base material section.

4. The method for polishing a semiconductor wafer according to any

one of claims 1 to 3, wherein the polis'hing. step of mirror polishing the

semiconductor wafer using the polishing cloth is a final polishing step.



