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*159159* POLI SH NG COVPCSI TI ON AND POLI SHI

BACKGROUND OF ' S' HE | NVENTI ON The present |nvent|o

relates to a polishing conposition wused, for. ““\““““\“““‘“\“\‘“\“‘m“\
exanple, in polishing for formng conductor Wi ring *159159*
for a circuit board, and to a polishing nethod using

such a POLISHING COMBOSHLTIION. AND FEIIRHIMNSAMETHAD has

been required that circuit boards such as.

sem conduct or package substrates in which ICGCs,

transi stors, anBACKGRQUND PR THENIKJIENDAOE vari ous
functions and hi gh-performance in connection with the
acceleration and -high integration of LSIs: A
dammhﬁﬂpxqﬁamessnv&mmf¢n aclatesheni eabogshdnigc @lomposition

ol TR ) oghuelpor s uayt bas bocas 08 s

forid i fcbbarsoata, taﬁdCaaeaof:ofl@tsmwgomectﬂqupmeietq)rsuch a
Wi ring first, on a resin section which has

P°%%§ﬂ%€ﬁéscoﬁp%%hﬂh%?or layer .is .fornmed so that at
| east the trenches is tilled with. 2p the conductor
| ayer. Then, at |east a portion"of the conductor

ClaydD FRSelreRR BiK sicha ReberRNERGYLTPEY thAbyEd USRLTt

bodiRld YUY 86 §8RlcanBRLLLINGALKLEE LEBR SRR Ah wnich xcs,

bet ween adjacent trenches Is exposed. In.this way, at
t L AR QE Haran@f the hbiker aFenmeRnERe , c Hiadec Ve ongefunctions

'ancPQﬁéH-%@Pféf}ﬁéﬁSetl‘S génhéEEEBﬁSuﬁ%ﬁa"c‘ﬂ% %‘&Je’i%zfaec%.'d“n and

sect’l on, and portion of the Conductor |ayer

-hl%uéﬁzermtmn f@nﬁcwbﬁs hdapappeene oPrO\PGBﬁgWhAIEIH a

endfle b RARoel b 00 AT TENE) § PERARIRG, Yo s

'bequQsﬂhampéxm ot hod nfoyg fordinygoronduictgr Wieing for a

zQﬁJeﬁ £ WU £ OMRQS o °Q:a°s°e”t02¢0 I%rﬁ‘ga{fér'l"gf ZordliBtor w1rlng_,

at1ng agent, a copper
flnaumhanQ)Egﬁxn sé¢t:mﬂewhiohehbanteehhhesffBcw@mﬂnaﬂbr

hi 0 g u Wi
Ll S AGARY =350 TLP% E9SVELY LAY, 1t I ea ik
the conductor layer. Then, at least a portion,of the

conductor layer positioned outside the trenches is removed by

. polishing so that a portlon of the resin section between

adjacent trenches is exposed. In this way, at least a part of

‘the portlon of the coriductor layer positloned inSLde the

t:enches remaing on the resin section, and the portlon of the

conductor layer which remains functions as. conductor wiring.

A polishing composition disclosed in Japanese LaidfOpen
Patent Publication No. 2003-257910 is used in polishing for -
forming conductor wiring. The polishing composition contains

abrasive, a copper chelating agent, a copper etching agent,

~and an oxidizing agent.

In order to enhance the efficiency of polishing for

forming conductor wiring, it is important not only to raise
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the polishing quantity of a conductor |ayer. per unit
time (polishing rate of a conductor Layer), but also
"to raise the polishing quantity of a.resin section
per unit tinme (polishing rate of a resin section}.
Nevert hel ess, the -polishing 5 conposition described. i,n

thel apdietd piqhadeit Pafm Fontneher ohaYRE. PeO0YN2E7 51
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(o RR) LR SONEUELORLEYPT 14000 I BRcShagk, cheraMale che

hno a resin’secfion’in a high

polsitditing ejmuslitptef dheeeior sectlohopgh uné tpsimeni (pglishing

f 2 gond ' wh -
ralin SE A PRIt fo o ey dEUEErEss Nee DB 1L shing

cogt 48 HighrC QIEE e Lh NJapahbeepdhidhOpgn Patensf Pablication
' resin sectjon seldominproves. ., SUWARY O E : _
No 4 r@\%@n%ﬁj%&&%rﬂﬁb%,aaﬁ%%gg roflay%~gtlﬁegerlﬁlgh stock
. rethdWVWENTI D | Soh® cRhinvt dgodiphl kskibrdncsepadion dm whidigh

~can raise the poiishing _rate of a conductor -
stemll TeOPbl | ERERg TREFRAOLE 1 cal HhQUER: bC EBE%EE“‘J rate .°f
a AGHEVE+ hEa §OF €00 P82 388 QhlAr tabj pelliieedngnddmposition is
accordance wi th the purpose of the present inv ntlrngl. hin
used. ol pehisiieanbes EPERING FPEFIFESF THE 1P i HihFO-+51L118
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- "“and a i's

_15}_

. 20

30

35

n oxi di zi ng agent. The. po hi ng conposition is
used. in an application for 25 polishing an object :
having a resin. seghiRrY O @y eitfbndigh a conduct or
| ayer provided on the resin section so that at |east
the trench is filled with the conductor |ayer,. The

- Presgnlo Lauent § onadl 581 BEVbdetne Pl iRihabn is to

30 e e f ncl'udes preparing. the. above polishing.

_prcwﬂﬁgsafpghiahdngobb@hbﬁgtéwnomhggh|q§nlﬁ?¥§q§%gqypo;ishing
_féggc% ggfééﬁﬁuggé%eﬁggerfa%gdaEﬁ¥“¥5¥f§h453“¥aﬁﬁqydedresin

ion“so’‘that at I'east the trench is

seftibed w th~the conductor |ayer, by using the .
- prepared polishing conposition. 35 2 QO her aspects

and advant ages of the-invention will becone apparent

. fronré hechbetrewthg desggbnnbonpdnﬂuhgﬂrobjﬁﬂﬁiﬂﬁﬂiﬁﬂﬁ in
with the ag nyi_ng _dr.awi il i N9, OY: + Y@
achptdzhing itho LR MATRCSE SRS AR eRG v Y -
po DESRRhGTEEMNpOE i EidorDRAVKNGT ided. The polishing composition
:includeé alumina, a complexing agent, and an_oxidizinq agent.
'7The:polishing conmposition is'usegiin an application for '
25.

polishing an cbject having a resin.section wiﬁh a trench, and

a conductor layer provided on the resin section so that at

~ least the trench is filled with the conductor layer,

The present invention also provides a polishing method.
The method inecludes preparing the above polishing composition

and polishing an object having a resin section with a trench,

‘and a conductor layer provided on the resin section so that at

least the trench is filled with the conductor layer, by using

the prepared polishing composition.
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The invention, together with objects and advantages 10
thereof, may best be understood by reference to the
following description of the presently preferred,
enbad~. ments together .wth the acconpanyi ng draw ngs
in which: Figs. 1 and 2 are sectional views of an

obj e2thén dspepbsi shddafivanergkai vifnghe dolvesttiian will

oo R e R E SR P RRS St AR bty 86 U

colEMRCEE MERTES1 Ah enbodcwempamyﬂﬂgaqraﬂmngsArm&ﬁustmatlng by
mﬁl% .nOM/ge %O describ Mﬁt eference to Figs. 1

WaY NIt SXEPLE b aPFlnﬁl 0@ Hh& RS hduct or
wiring 14 (refer to Fig. 2) for a wiring board w ||

- be explained. 25 In formng the conductor wiring 14,
as shown in Fig. 1, a conductor layer 13 is forned
.first on an s abEHERTEBLION bRYPHELDRAKERIGS
section) which is provided on a substrate 1D and has
trenches 12. The substrate 10 consists: of, for . ,

exangie, l&@é@msﬁ %o?@ﬁﬁér JAen! %%'j@dt%y%rnd“ad@a\ht%es
formed 3Q w th an g ass epoxy resin, a

p6%) bvegiafenanra Bakdre tiollowing
ded &8Pl Heo%r€ﬁéhﬁ§e;gn§ﬁ?tg%%@%&:éﬁjéﬁbg&lﬂgﬂﬁ%E%ogether

predet erm ned desi gned pa rn, For exanple

L WlWhI¢h&n@QﬁOmP@hﬁgﬂﬁpﬁyaWéﬁgﬁou@gwhamdlpattern etchlng

teC*‘B‘lQ%gyJ[ aTJi‘& gQQé'CEQEt:.Bf{}é?El Vl%wfs 'F%trﬁg;k{j@ect to be

resin ~s0o as to [ east renches
polibshethef Gr cnpu@cnmng Eap@ﬂ.l‘ﬁbur@ ﬁ‘frsatrtmﬂ daporkianp| &y one

semﬁgbiaghtcég)t PQ%Qghggln@ggt&%%§lsts of copper
ert a

arnin such™as ™ copper, a capper-al um num-
al | oy, and a copper-titaniumalloy. 5 Subsequently, at

 ers PR MRS B CheE FRErgip, B8Rt

: that the resin |ayer 11 is exposed. Thereby, at |east

ort of the conductor .l ayer,
pos B ritpd Pttt hEhe | pheReESI S ERE T ST v be
desemeBGe@itmnréﬂerende1eotHegaorul@mdb& the conductor .
| ayer |3 which remains functions as conductor wiring
14. As shown in Fig. 2, .after polishing, top faces
-of triersxoreficAor, vurm@ghaé 868 FeghAnkayendlktare w:Lr:Lng 14

osed._, The_exposed to faces of the .conductor
(B Ednce T PRE Bt b B PORF il Rl 94 1 4Rg -

and both are smooth. 15 Polishing for Form ng the

conduct wring 14 is performed by _one-tine of
pol i%%h é%f poPSRFRYT CBABOREt H4n AScSNAWRY in tfohg- 1.

a ddn@ﬂ&odwy@f TONL 3i P rAbHMEAZsta P DHANN A resin

an oxj di zing agent, and water, and is used .in

Layey ihi MEPF DR SPEFPRY VRaCEORGUBRGW MY BT |2 substrate 10

and has trenches 12. The substrate 10 consists of, for

'example, ceramics or mctal The resin layer 11 may be formed

with any of a glass epoxy resin, a polylmlde resin, a paper

epoxy resin, and a Bakellte resin. The trenches 12 are formed

$0 as to have a predetermined designed pattern, for example,
by well-known lithography technology and pattern-etching
technology.. The conductor layer 13 is formed .on the resin -

“layer 11 so as to fill at least ‘the trenches 12. The
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20 Alumi na in the polishing conposition has :a
function of nmechanically polishing an abject to be
polished. Alumna to be contained in the. polishing
conposi tion may be produced by grinding and
classification after heat-treating alum num 25

coth&Q&!r‘an‘\F@rr i3 Aay e, %talesaelmm@a kggf t¥HEACYD, or

al um na he polishin conp05|t|on . SO contaln
B Pﬁb“ﬁypég of Ongilfter qgﬂﬂﬁﬁu?oﬂﬁﬁﬂﬁtqﬁaWﬁ%ﬁﬁkﬁ t S@Fh

coFﬂBEQVﬁr@Bbpb& a@h&&%&g a1al b}ﬁ Qfnd 3Q dp LAPYUEL Pl um alloy.

ayer 13 and resin |ayer. he content of al um na
in the polishing conp05|t|on is preferably 0.1 nmassy

o TRSEsecTBhELD]CLE! BBk THESEOF Y S d WdBLocor Laves

.l3nﬁ§§?tepnﬁdreutendﬁheheoth@mdhﬁaj12rxﬂnnémDWWQW@w|m¢llshlng

soOpnaferhEPEauereat, Al 33 JoRUAINd) DAl 2 et o

onen "It e |ng conpos?tl

.pacbnoéhthchpatuunnaofstpeet@mmﬂqﬁdﬁjlayﬁmnaanpdsiﬁioned

. e e gL 3 masses of and, nost :
g b Cr ARy ESBeesy 2or chear® et e gatetion 11, and
theopbatned bf the pohldabrtbg QYRS I3 WhicH saddliiisiafunctions

han_tumed d_colloidal gl
5 CKREGrShER e G5 Tir ovARcAROYR thopdr Oni A e SR ning,

tophéaceesoﬁ tnyetoﬁauctbe aneliage Pardid e dirpmiwr of1 are
a easur e n electric resistance nethod
exf(’%s ol TS n"é‘ﬁﬁ%‘?ﬁ o & 3PP ePEr BBPy CORAURTEF WErang 14 and
thandeéint beyepr elenabl yukuamer s, Ghd Mot hefe smooth.
Vi, ewpoi nt of , suppressing scratches

'P°¥+?%%39 ?Pamg?rmbeauFPPn§°%ﬁ“ﬁ§ﬁﬁj%%ﬂﬁqg, 14 Hes performed by
 on@VelAgeoPapbl ebRidyaRRLEL Ok t:sf;@humgneoggeeu&%nb)éccordmg |

the, electric resistance nethod is préferably 50 pm or

__.t°|t§ggs %fﬁkaOCismﬁBFecg%ﬁéﬁabp}ure%rora |8 1 apHat awtr an

Oxi&yﬂ&ﬂ@ £@Qﬁ@'n8ﬂd'ﬂaﬁgﬁ pﬁhbsH%nﬁééan¥ﬁ”ﬂdﬁ¥éhﬂﬁb for

d al urma or’ colloi dal ~ alum na, froam't

uf°9$€%%o?%? SPARABPBVEHEARYI A4the pol i shing rate of the ,'

resin .layer 1Z; .the 20 average particle dianmeter of -
-the alunlna measur ed. by |'aser diffraction method -
i $ premeing| in othe uped Slmane cmppnetgpnehashandf,unctlon of

meéwé}méQPlylﬁéé\@%Hinef aﬁUBBaS%' RY %%r ‘i'l%%e%"c“?-\rlhﬁ&na to

hé average partlc € arreter 0]

ol1s

be aFFQFPﬁWa“e%h@utb@l b9linbihgseompiolstitdo mmﬂiqurocmced by
“griﬁéiﬁﬁegﬂﬁ &EAQELflcatlon after heat- -treating aluminum

'hydrox1de, or it may be colloidal alumlna or fumed alumlna

The pollshlng comp031tlon.may also contaln two types of

dlfferent alumlna

 f From the viewpoint ‘of improvement in pOllShlng rates of
the conductor layer 13 and resin layer 11, the content of

.alumina-ln the polishing composition is preférably 0.1 mass%

or more, more preferably 1 mass% or more, further prcferably 5

mass% or more, and most preferably 7 mass% or more. On the

other hand, from the viewpoint of the improvement of
dispersibility and solubility of_each component in the

4
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-el%@
- mosé 1@9@9@1&@12 doegmnel- heg@ne hi gh depending on the

25 or less, and further preferably 1 ~rn or less. A
conpl exi ng agent in the polishing conposition has the
function of catching nmetal ,generated in the polishing
conposition by the polishing of the conductor. |ayer
13 and 30 enhancing the polishing of the conductor '
POl h§RENY3COMPOBSKEOS| ¥ CageMtany e ol edl § rPEpkerably 50
naB9bi 8Bi N@ssGORBRS H&&efm}b%oakndseﬁtop%%mpm%m
sel ected from organi c aci ds such as oxalic acid
preferablycPd, mag66i wirtc 1&sisd, mal efic acid, and
tartaric acid; a-am no acids such as glycine arid

- - alanine; 35 nultiple valued anine such as

et hyleerdtbei aduanda th&Bﬁpedemat@mﬁamqﬂishﬂngﬂdamposltlon

stsagfuﬁfngngEHegnEﬁgltfunx%ﬂ%ﬁgﬂh 8?1 QE#? Qal alumina,

cAnpl exr ng “agent  changes

'frcmnShetutengothe odndmpmmvdmgnﬁ'iHBthﬁwgbkﬁBhﬁngumate of the

refiiPlafes 21, aRyATEDRETE Batrn bl SRS O Fihg appmina

-mea\mﬁcﬂhbycanduméatrllay%sll%tarmm&tmmf a:msltcwmmthod)

m

-, onl one conmpound sel ected fro et
is RrbERERalE B TaMoRPUR SR 8 COAITPRRT G ALy 1 m o

moﬁ@molcﬁxmga J&r@@ﬁnman@ thempehbsbi BEpeeRROSIf IskPpressing
i's a 053|b|I|ty t hat, corrosion may arise on

_SCF%C’%%Ff LiingRT, FdavshdeecHr nisge Whitlse RGP orth
_avébsg@olsaeaicga 81 6RERLeX 0] tAZe Ml un L N surd &Y the

on%% an a-amno acid is contained as a conplexin
1¢i ReehatBBFRsAERY OfomSoPuater atye 35bIH h?lhglf?sai‘te and

~content of t conpl exi ng agent in conparison wth
‘the case that only at |east one conpound sel ected

- fromdietygens 1 e AIMBRHRa 2AEd %H”Eﬂbuﬁb%ﬁéhﬁﬁﬁ composition

: contalned as a conplexing agent 1n the  polis
is c%%%%u@l‘érhlna’h@rr epéibidad edgaringe e tthe zaewpomt of

E ;mﬁfkp@érﬁéét Oftn OEhéo{:,BQEERE‘ngf rLRe %‘%n@%%t ‘}rfesﬁ-)’ & a et 31"10' ‘the

the I nprovenent l'i'shing rat

"aVQ@mw%r9a£bmphel@ﬂémEKBrl9f phefedﬂﬁumﬂlmﬁa&ﬂrddﬁby a, laser
dl@f‘fa&t,of@R%%hégl £6! Bl LML PRl YeEh JNGAPNGG 20 other

anmoni um sa é-a--am no aci d are contain
hande én%plb&engiagpnuntnoﬁheuppkﬁ§hum@'@mqaﬁnneannccd&klng

wnifig! SLLELAEM <R3 0EELLLC REATRES Ay gehceexa HFMHE alumina

S .are am no S Su yCln

nmeaﬂumﬁdmbyvehelhe$erlémffmeptisulmmhhmd is preferably 10 pm
o) c erlne oni,ne aIIothreon i ne, -
_ o_r aié RS f Bref %LI‘ALXI &nluﬁle rlfps(o'phan

el ne, |on|n P &n 3a.
thyros in, prollne and cystlne aci di ¢ : am noaci ds .
- suc utam c_acid and par acid; and basic -
%06?@5 SRS %%engrzﬁ*n aﬁﬁr Rndrmaiearosit i das the
fumnundnwmmU@ﬂttﬁlﬂgeﬂeaamngen&h%%%d AESPed fdMistimge

...CoﬁgocureneDan S eas d nor%ov the polishing rate

30

35

ST he ForctBe Payirhiag; of Foqpsgor. éaasgerw%eaﬁd

; en}'&mbﬂzs@ £ NS0 25 Hing" a£PEBECCARMRCAI 18Wo N3 ] S A
 complcx1ng agent to be contalned in the" polishing c0mp051tion

may be at least one compound selected from organic acids such

as oxalic acid, citric acid, succinic acid, maleic acid, and

tartaric acid; a-amino acxds such as glycine and alanine;

.multipJe valued amine such as ethylenediamine and

5
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preferable. 'T he a-am no acid may be any of an
L-enantioner and a D-enantioner. when the conductor
| ayer. 13 consists of. .copper, fromthe viewpoint of
i nprovenent in the polishing rate of copper, the
content of the a-amno acid in the 5 polishing
trn‘:enbyl:enbbatirampmef,elaahioyu& ;0 s Gamnart £ym . smblt Although
nor e t he_ot her

2 pPBEERRICeLARY s g RN s, et rThe S ARerial

.cométi hetanagi nneacmhcnu&tmefleum )ZLEQ,O arra&s%rminda es8id angmmonia,
. nor e refera y .10 eﬁﬁ%ﬁgﬂﬁbess 10 what are Cited
or a§nsf)’@18? TP RAMN &8 BES mdc SR ar? Str‘mg action

of aERRBhEIhgakbbppel PBALGMING WHEIL b RS MG N s r 13
car bonat e, ammoni um hydr ogencar bonate, atrsnoni um -

| -coﬁﬁb§5ﬁa9§ CORR&®Ni um ni trate, ammonium sul fate, and

amoni um chl ori de; and 15 amoni um salts of oxgani o
aci ds such as anmpna.um oxal ate, anmoniumcitrate,
“succfFR epid atmbfram carRdcameMcUme linstachtigombetveen

| -?amh@ﬁﬁa ah8 sATaRHBdiLe 4584 AWRGANASR 058 cAHRG Py

has an action of p0|S|ng anOJect em Ca

- agemesinotheonpiishipgacompeeiitiions  thawmiksia posswlllty
 -th§Eeé§fo5§oh0mQ? agisecgﬂt%%%ﬁ%dfféégiﬂ¥ﬂﬁﬁ%yé@hductor layer

conposition as the conplexing agent
13 ceppendong| apethel googrsitsod of coopperxirg agede. Moreover,

| whgﬁeamngno& gp@pgvsmt 3ign copﬁt RY 'éhasngaf Opfémg agent

opper; sum e content O e anmoni a. a

'=lnaMM©npthshhng cnmpbsitnoblshm@gp@mmahmﬁgcmats of copper .

cods TAEE B ¥ofls TR ¥eRErIRRG, AL Bl S LAY

- Comzvlexmgnagehtsmppce&sangsom@mMmm afaddwetlwmdmﬂprat

o4 Y 5ndconbina IR BB b BUR! BoL U onc
;ammnnIMM|m@lagéatcontahaenohssblm@mpﬂaxanlagéﬂﬁw&m the

B e T £
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- the hyIFRYeh peR
-.corptemxeaieasl the! eofpleaingabedny tih r@{@llpcbr@%&giﬁg eSomBosition.
romtne : :

suppaes Zioy agesbrioshen egntaenednduddrr AUYENi W and the

- t t 4 el et 6
i S fRTRAL cPruE ke "BethshiBh! sofe o GReRPpEMARIRle, it 1o

praférhbereheti atatbdstPerboedingcRtid, galtédtcedmfﬁoﬂ between
and a salt tgereof and hidro%en per oxi d Among, t hem . -
xfpopium, spdftappad, &, s wd}%gaéhld are

|nexpen3|vely and easily available _
vi ewpoi nt “of inprovenent in the polishing rate of the -

~conKEOratrayeitdd ashgpeenkent lea yi%smej't‘Hé"Qx—aé?ﬁ'Ho a.c1ds
~in the polishing conp03|t|on 'S 0. 01 nass

BrHMHBTEIL ABEBOpRELEpaBrFhoaE ﬂ&s@%r@r rmlreezum valine,

ledadddier 96 eEQERRLY 0136100ARSEYHY, MUE N H&ﬁe&ﬁ{&gé

hand, from the vi ewpoi nt of cost effecti'veness

; allc%tifhfe?ﬁnbmeth@ygiaan@ungeage@mr@, Phenylalanine, tryptOphan,
_ thyrosin, prollne, and cystlne, acidic amlno acids such as

glutamlc acid and aspartic acid; and baSlC amlno dC.‘LdS such as

- arginine and hlStldlne At least one compound is used among

these. Especially, since procurement is easy and moreover the
polishing rate of the conductor layer 13 is improved well,

glycine and a-alanine acid are preferable, and glycine is more

6
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- pPoldhidg RPRRAFOSTT obs i RYpER
. mor‘@rp?ré?;r@fﬁl%plw B-Ra P82 NBF emop8d ol ttﬂ?é PERE LTREAN, 9 rom |

preferably 10 mass% or Less, nore preferably. 6 massy
or less, .and further preferably 3 massy or less. 15
Water in the polishing conposition acts as a nedi um
for dispersing or dissolving conmponents in the

ing [ ;
po ﬂlaé% n'g ?%g(r;?r)r%g{sji %P(?r?&g&r g‘# e\Ir a%b%)%@gr%%l%ﬁdlas %{Pt@f_%mer
and rp -Henaresi possd blwhers e las crmtducatdfnr nblfyet hk3 acomensts of

oSSR B Pl 29, BRLISULARGEOTROSHE gy 430

rat® off %d}jple&.d, Wit rcorrf @t t 8 ’ahe\/\@eamnoo&cmpﬁavement
in the pol i shing rate of cog the pH of the
3116|9 917“‘358P ﬁsreorer and

or nore.. ~n the other hand, fromthe viewpoint of

- 'thesuiemmntg of t¢rstrfbetbhvereshe thadgensentapdr thg, o

h e ha r ref.e I
amirs St B G Ty R Bl sy P Bhan T
praﬁﬂhahky110\MHas tdwe, lepws i shi ng 30 conposition

contains at | east one conmpound, .selected from
ammoni a and ammoni um salt, and an a-amno acid as the
~complagXiagn® aderdd ad tspscfid esodhelés 5ﬁtthbeammOn1um
content of the co IeX|€gblFl ent | n conaldera i on

$2 1% o PRI AL T Sy FRRMPA 28548 SPf oF‘&eFmF‘é’nlum

. carBdHYRSS dnfordde aoddi e Rta BbuRk b, Iamhbﬁluaobheiapmte,

15

20

conp03|t|on and to enhance. redlsper3|b lity, a

| amngn i Uik i HeRie BIREOR HE poRi SAkfg 8BApBBTPRaHT chlorlde' and
. amm O N 4P of mxz?&@@dagfaé saéhaasag%egahmoexalate,

- restrainer. when umna 5 sol is added to the.

- mmu@huqﬂgtwmosfrwmmtaasdp@@gbmemt oanéupmm@slgumhe
| pa @SRRIAL iZQh 1of, hard, cakl u%@'f% nganﬁﬁoﬁg gﬂﬁﬁe ofsince

l'owering the redlsperS| |ty 0 am na

"anmaggme@aﬂ(an(ﬁctﬂmnn¢@xpmh;shingusesobgeatcbhsmlcally and

o e rate ol i shed ect. becau
doel BNy, e PUASIELPELE  humBRERI 38 Brpdlzabie to be
, .contthﬁ.rmd iighittee qeabbshih@ncombobstipasaisblc@et. @o&hﬂ&l:ﬁ.ng agent.

ol AR50 chere 19 BCLated sLumna - 3ich %

. ivieﬁmtﬁrnﬂ &f olrmﬁmmew hydepxi ge1eshliaydakky b @epper, sum

25

‘30

35

: a ueous acid. _Especially, alumna sol obtained by. :
&%ﬁf’d‘%&%n’ikﬁ% WQ‘B%S@HGO@%@I‘%W SEhtEhan  the

'-pola@:a%s @b d St 1 K ei@ﬁ%‘@éfer&b@?‘ubhﬁ m4keWeNInctle, and

suppressi.ng the aggregati on of allum na, the content
morgt REaffTRb kol imAse palNeheng @onsei etherikand, from the

vie c@ﬂtrﬁ.f an ys‘ppppédg?’%‘?t‘ﬁghggi?er aél HE e%%ﬂ%%'c%o@f Yayer 13,

SsS or nore er pre
thersreitadt tie ptdkerdobhy, 0 massy or less, and more

preferably 5 massfu or less.

An oxidizing agent in the polishing comp031tlon makes
the operatlon of enhanCLng the polishing of the conductor

_layer 13 by chemical polishing. An- oxidizing agent to be

contained in the polishing composition may be at least one

compound selected from persulfuric acid, periodic acid,

perchloriec acid, peracetic acid, performic acid, nitric acid

~
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15

20 front the viewpoint of the inprovenent ~of

,dispersibility and solubility of each conponent in

t he polishing conmposition, ~~he content of alum na sol

~preferably 5. mass~u or |less, mane preferabler 3

massb. or .less,. and further preferably 2 masses ar.
antieassall5 tweerom! it Ny digdrorpe rekide, couslitd Ahem,

Wi ririg~l4 using, the palishing conposition according,
hyggogRMs PERRSd e it ipsref&rﬁk&@n%mcwree deydteger payeride
114818Ndoheaii nla®el whk ket SECHEL AL &s POL T $hEoDYsively and

~action of alumna in~the polishing 30 conp03|t|o% at a
eapidy asvadkabdenoval rate.. Especially, since being

enhanced by actionof the conpl exi ng agent that catches

‘metal generated in the polishing conposition by the

pol.i Bhémgthef vikepodntutfodirpayererksht and tHod imsl dhing rate

ol i shin

) . . . d .. . . . h ! h . | . -
e BpsrubiaLin *0et,, et e chamcalo polisnag e "o

inathanpobspRehal bympiodh tSieck.  ermimd rdt. 0 901 mass$ or more,
: Therefgre, according to the polishing conposition, it

MOre PHBierBPeYt 8-l St it ARG dtwrret Hereterably 0.3

ma §9905£1 A6rbay efin ~tBe 8PHeLNRaRA | RO thaf &1y dl‘?}t of cost

" resin layer, and the efficiency of the polishing for

- efferhivignens, cohaueratenitr iofy el Dy ithirnireg, agent shoul d
profePRRRCDH 5QsLROJE Skidld e%d&{ée

fgéabfgféé?égg% orfless,

“present”inventi-on ray bBé énbo i A Ay

~andpberther prefrrahilyhCumadefartd dgds.omthe spirit or

scope of the 10 ~invention may be enbodi ed i n~t he
~followi ng forms. The polishing conposition may be
" preptatesl bin dthet bagiahingt eekpsslitiiioon adts amtLmedium for
stock 15 sqlution. is easy jn

‘h i me of ) h )
a1 grEra A8 35 T EneIBRra: FORPORRE Lo RETGARITY on

| -commysbeish or eth i e the bét 8bLtahgEeTnaBhexindildishd nggent

i's .separated_fromthe other conpaonents. I'n this ™ -

- CoRRALCIONPHBIFERPHY EOREEINS 6F il TFG PriRURLY #s possible
50 Us® bt %otﬂfnaékdtﬁénggﬁ%% s Jaeen d&dgg{%ﬁﬂe Nip Ui

_Other components. ‘According to this, the zing - -
poligemng scompeeht éanir snddprefpasivly iirs tdwel ol sshiwmter,

::-uié%&“ﬁﬁééi&Qtegyfbpgdigeﬁiﬂéd water.

30

35

~From the viewpoint of imp:bvement in'the'polishing.raté

~ “of copper, the pH of the polishing composition is preferably 7
25 _

or more,_more préferably 8.5 or more, and further preferably 9

or more. On the other hand, from the viewpoint of- suppressing

~ ‘the corrosion of the conductor layer 13, :the pH is preferably
.”less than 12, more preferably less than 11.5, ‘and further
: preferably'less than 11. In addition,-when,the,poliShihg
composition contains at .least one compound,.seiected ffbm _.

ammonia and ammonium salt, and an a-amino acid as the

-complexing'agent; it is preferable to set the content of the

complexing agent in consideration of the above-mentioned range
of the pH.
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© pos@dl@ne dotaitald Budinad SsoBsEY0 didpetahbhg hydrated alumina,

20

30 -

35

such as boehmite, pseudo

25. .. Into the polishing composition, a well-, known
additive such as a surfactant, a thickener,: an

enmul sifier; a antirust .agent, a preservative, an

anti fungal agent, an antifoam ng .agent, and a pH

adj ust er. be i The | aye . ay s

e prograda o £oreness St IPieiEn STk gV in the
poliindtiewd cfmpradingl gt avidletlo oenhdmecer radhispeysibility, alumina

provi ded on. t suhstrate, 10, In_the next place, .
50 1 pEht 66 A bt (S S RP CeoMBeT Sh L R uRREOFA 1P £
thily eu@dineal)l i HiddgPegseseni bedrrd tnekachwinénaalumina
abrasive, a conpl exing agent, an oxidizing agent, ?%qe o

solgiigniaseshit vt aibkl i@t @PnBRs B4y edti ASOPESS

supgtSYLRHE Ud SN 10h COFPRREL | ORR1AGCOLHERE chomeg a cause

anples 1~ to 5 22 and Conparative Exanples 1 to
of Tavedsditray Ithef ndl spdraihvbitgonpl akimgnageand the

<o SR A, IR Rhor B EE0NE bEPMBSce on

‘thec grjldatidddoiddt | hecansasof earnast iof oéspéatiine - sol

os LU B SEIESE) O 80, D01\ Bkec e 1D

Abr asi veFi rst conpl exi a enpt Second conpl exi.n
4y ;gbe.mftel diaspoggpggib%site, and

‘bayerite, or aluminum hydroxide colloidally in an agueous acid.
- Especially, alumina sol obtained by dispersing boehmite orx
15

pseudo-boehmite in the aqueous acid is. preferable. From the

#ieWpoint'of Suppressing the aggregation of alumina, the
‘content of alumina sol in the polishing composition is .
.prefe:ably 0.05 mass% or more,‘br preferably 0.1 mass% or more,

";ndgfprther preférably 0.5 mass% or more: On'the'other hand;

from the viewpoint of the improvement .of dispgrsibili;y and
solubility of each component in the polishing'cpmposition,fthe-

' content of ‘alumina sol is preferably SamaSS%'dr.less,jmore
 preferably 3 mass$ or less, and further preférably.Z mass$ dr
~ less. | R . :
25

When polishihg for forminglthe,condugtor wiring 14 using

‘the polishing composition according to this embodiment is

- performed, the conductor layer 13 and resin layer_li'are -

mechanically polishéd'by action-éf alumina in:the polishing

composition at a high stgck.removal rate. Especially, since

beihg énhanced by-actionﬁof-the complexing agent that catches
metal generated in the poliShing composition by the_polishing
of the conductor layer 13, and action of the oxidiziné agent
that has chemical polishing, the polishing of the conductor

layer 13 is performed at an-especially high stock removal rate.

9



10

15

20

25

30

35

ent Oxidi zing agent Alum na sol 17?H

Ki ndCont ent Ki ndCont ent Ki ndCont cnt Ki ndCont ent Cont cnt
Ex. 1A320Cd. 2NHs2HZp211.51 Q i

Ex. 2A315Q0. 2NHS2HZ411.51 O. 1 Ex. 3A37Q&0. 2NH2H
C11.510.1 I x, 4A15Gp. 2NH3ZH20211. 510.i Ex. 5A21

The¥@Foild %J'dﬁ.@lﬁdﬁ{@ to BXhe %ﬂﬁ@lﬂN t3RkbsOtloh]0it is
Ex. 7FA15Q0. 2NH} 2H20211,510.

'PoﬂééhyﬁyER}¥QH§@4tQﬂ{Rgﬁ}s@g@glr@&e 9fizthe conductor layer 13

L l 1h1, Sadal
11A31iSAog%E‘|s H%G%Eéigld%@féé&m Tadbi1h1, Sifal the

Ex
ef fizierean. oquwelm:hq :ggngor forming the conductor wiring

'14 lmproves

It should be apparent to those Skllled in the art. that
the present invention may be embodled in many other specific
forms without departing from the spirit or scope of the
invention, Particularly, it should be understood that the

-invention may be embodied in"the_following forms.

‘The pOllShlng comp051t10n may be, prepared by dllutlng a

estock solution Wlth water at the time of use. The stock

solutlon 1s easy in storage and transportatlon

'-Tne7polisning composition may be stored in the state
where an oxidizing agent is .separated from the other =

_components In this case, the polishing composition*is

provided for use after the ox1d121ng agent has been mixed with

#the other components Accordlng ‘to this, the OdelZlng agent

is prevented from decomp091ng in the pOllShlng comp051tlon N

7during storage.

Into the pollshlng composxtlon, a well-known additive

such as ‘a surfactant, a thickener, an emuls;fler, a antirust

tagent, a preservatlve, an antlfungal agent, an antifoaming
_agent, and a pH adjuster may be added

- The conductor layer 13 may beﬂprovided on'a resin

substrate (resin sectlon) instead of bElng pIOVlded on the

resin layer 11 provided on the substrate 10.

In the next place, Examples and Comparative Examples

~according to the present inventiongwill.be described.

16
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Ex. 13A315&0.2NII13" . 51'1z3 . ~: 1.510.9 Ex. |

4A315Q0. 2- H2O21 1.57.3 Ex. 15A315Q0":2NH32.'ft; Q-: 1-'

1.510.1 16A31 SG Q2N -'f;2H C+~0.21, .510.1 Ex. 17A3l

SA). 2NH32Hzaa0. 51. 510. 1 Ex: | $A315Q@0. 2NH;, ~2H2C251. 510. 1

X. 19A315Q@0. 2NH3' 2A~t s$1 1. 510. 1 Ex.

20A315@0. 2NHS2HZC+21-10: 1 Ex. 21A315Cp 2NHS '

"2 C)% 1510. Ex., 22A315GO '~ "NHS2H O710. 1510. 1

AS gena raslﬂeH _comp q%&ﬁgquﬁq)q_ﬁp ?§1d1z1ng

agaABSGQnaNHSEHaQalbo'ilQiaJs mifed Xo -wdterZas required in order

~' ~-~|H 2H2C~"' 11.510.1 .Ex.aCSiS@.2 '"NI3" 2'"" H
t°cﬁ{esiéelpellebmgpgfmm% accqrgpp ta Bxamples 1 to

22Exnd6ééhpalblatOvel Exampled’ 13 to g X THBWRtaiT 64 e 3

abrasive, complexing age‘ht, oxXidizing agent, and alumina sol

- in each polishing composition is as being shown in Table 1.

In conjunétibri with this, measurements of pH of respéctive
polishing compositions are shown in” Table 1. Here, the unit
of a value which indicates the content of each component in

Table 1, is masss.

11



10

C. Ex. 8A315Q0:2NH 2-1.510.1 In ' tlle colum entitled

"Abrasive'..' of Table 1, n A~ ~~ 5 of 1.3 m "A2n

of 3.0 m denotes alum na with the average particle

di aneter denotes alumina yaith the. average particle
Tali&net ex " A3" denot es aI um na w-,th theaverage

nnrtn ~lL o i et | 10 llf'\l\

uluu

Al thfLh B ”'ﬁ?‘q T e oG
_ﬁ]urlnz A”_Waen Jtcg’?p rg{qgg ‘J‘O g Dxf‘ﬂ"%r}%&ﬁversaée pH

—ﬂ

1 blao H
| parti e et SR gmeﬁ' e AP EH ey
Exon o pk 20ie Lo TPoa lE N, T2 PO (L EST ] 0
L I B A LT A T w A A\ av 1
Exgartibrad HibeloS ol Geol NEp 172 oo Lol of > | 10
Ex ;'33! tifléadd a&el_#quf Q¢:2I § 2 Eu :’t ”I,.\TS 10.1
Exel ect {ialrbsi%thnGe be®Boli NHs ho 2 ChER@el N | cheSopl: 101
Ex.fade [0ADy| Bé¥kim&E Cpuyd2et Nthel 2anHHi@he dvel 10.1
Ex.farti Cl@Ad| ahet er & 020} INsdh| 2 al He®nh 1 f [inelds 10.1
Ex.gl um naFA cbl 1Hi gdalc si19.2a] Mhd) f GnedH:@i | | da rleS 10.1
Ex.feasuf ed3 by the|l asef oditf { NEGt [ o2 npEbOd| uding "Nt | 101
ExBlus BuRen ¢ros Pardi ¢l & S| 26, { mede| Hg®, | 1 1.5 10.1
Ex.Backmpnagoll gerfinc. - 25 | h Niel cal upresoept i1t | ed 1.5 rist10.1
- [Ex.Q@NPI €Xp8gt agent ™ and o2 S¢awnd| cempl exdny agept ' .5 of| 10.
Ex 120l €| To3~1Gis dept €s0.8T Youme] o1 [ H,05 | 1 1.5 9.2
Ex. 13 A3 15 G 02 | NHs |°.§ |HOp| I.7].15 10.9
Ex. 14 A3 15 | G 0.2 - HO,| + 1 15 1.3
Ex. 15 | ‘A3 15 G 02 | NHs | 2 [ W0, ] U1 |~ 15 -] 101
Ex. 16 - | A3 15 1 G | 02 { NHy; 2 [H,O0p | 02 1.5 10.1
- Ex. 17 | A3 |15 G 02 | NH:| 2 |H0, ! 05 1.5 10.1
Ex. 18 A3 15 G 0.2 | NH, 2 | HO, | S 1.5 | 10.1
Ex. 19 A3 15 G oz INH, [ 2 [ Aps | 1 L5 ] 101
- Bx 20 A3 15 G | 02 |[NH; | 2 [|HO| 1 - 101
Ex. 21 A3 15 G 02 [ NH:f "2 | H,0,] 1 | 0015 10.1
Ex. 22 A3 15 G 02 NH, | 2 [HO, | 1 [ 015 10.1
c.BEx.1 | A3 | 05 G | o2 NHs | 2 [H,0,] 1 | 15 | 104
- lC.Ex. 2 A3 | 3 G 02 | NHy |. 2 1H;Op| 1 1.5 10.1 |-
C.Ex.3 .. - G 02 I NH: |12 |H,05| 1 1.5 10.1
C.Ex.4 | €S | 15 G 02 "| NHs |[."2° [H0p | 1~ 15 | 100
C.Ex. 5 FS | 15 | G | 02 [ nNg| 2 {0, f 1 |15 | 101
C.Ex.6 | A3 15 - - HO | 1° |- 15 | 73
- K.Bx.7 - A3 15 | - - |- - F 151 13
- 1C.Ex. 8 A3 15 G.| 02 [ NHy | 2 - 15 | 101

" In the column entitled "Abrasive" of Table 1,
."A1". denotes alumina with tHe average particle diameter
of 1.3 um, '

"A2" denotes alumina with the average particle diameterx

~of 3.0 pm,

"A3" denotes alumina with the average particle diameter

of 5.5 um,

"CA" ‘denotes colloidal alumina with the average particle
diameter of (0.05 um, |

12
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"A" denotes al anine, and "NHS" denotes ammnia . _ 20
Yn the colum entitled:,"Oxidizing agent" of Table
"H2Q2". denotes hydrogen peroxide; and. "APS" denotes
amman~.um sul fite. 25 A copper bl anket=wafer and an
epoxy resin blanket-wafers were polished for 1 mnute
underrahedénbt ey fompeal aIhiditha GAR NS wStd@e particle
res ect|¥e pal i shing conpositions according to
digRehSFeQT| Op§ Mrand Conparative Exanples 1 to 8.

Thenycgt hGeH@té§hb8§lbi‘d%10fsﬂgﬂﬁerwﬁ\mj dHe Mf%@ rticle
rate of epox 30 resin were found on the basis o

- digpetew Ag p@ fubBe. 3fe results are shown in the

CO|U“PSen&éﬁb§Q P@hhéﬁ'%&l 1428w i fﬁgﬂé%é%a&, aﬁ?%?%e

addi ti on, each: copper bl anket-wafer has a copper

diamehed 8F An2$uMach S|I|con wafer with an

el ectroplating nethod, and each epoxy resin
bl anket-wafer has a fa. |m35 consi sting of an epoxy _
resithg ABFebygey paohbrdeCdiameter) odh alumine asameasured by

l'thé'éi&?grf@fggoﬁgkﬁn%@' e%%a 'H%légﬁﬂ;o&%ﬁ%kxy%iﬁ;51zer" made

condrtrons> I'ig appara
by pekckhangCanthene Inc5,” ARW tmdeyrdel GorpdEps | @hameters of

cot Pl G8h, LBRi0e- e RO e AP Y gy and fumed

si Rocel wexr€ompasateanbypelies mm::prcﬂfﬁﬂébtl?(ﬁ'l krE@ttﬁ@@owhng "N4

. .. 6 i)', 10 Rqt | _.f, | 'at
o fy Pl 0 FPRBLLRE sl SIC Y ) MESRBL AN 20 1

15

200

-25*i;'“

30

35

- L/ m-;n, Rotational frequency of carrier for
su rti,n S o
. ppp ne gﬁ{umns éntitled "First complexing agent" and

.:"Second complexing agent" of Table 1,

"G" denotes gly01ne,
ran denotes alan;ne, and -

"NHy" denotes ammonia..

'In the column entitled."Qxidizing agent" of Table 1,
'WQQQW denoctes hydrogén perpxide; ahd_

"APS" denotes ammonium sulfite.

A COpper'blanket'wafer'and an epoxy resin'blanket -wafers
were polished for 1 minute under the follow1ng pollshlng

'condltlons u51ng respective pollshlng Compositlons according
to Examples 1 to 22 and Comparatlve Examples 1 to 8. Then,
the pOllShlng rate of copper and the pollshlng rate of epoxy
-r951n ‘were found on the basls of the follow1ng formulae. The
.results are shown -in .the column entltled "Polishlng rate" of
fable 2. In addition, each ‘copper blanket- wafer has a copper
Cfilm formed on an 8-inch silicon wafer w1th an electroplatlng
' method, and each epoxy resin blanket-wafer has a film

consisting of an epoxy‘resin (ABF by Ajinomoto Co., Inc.) on

13
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mn-1 15 CrFornul a of.polishing rate of. copper
Pol i shing rate of copper [mmn] _ (thickness of
capper bl anket-wafer before polishing [rn] -
_ thickness of copper blanket-wafer after polishing

[M)/polishing time [mn]a In addition, the thickness

an G-itke GANRRIon hipfdetw el espin 200heinge and after
pol i shing ,was nmeasured .using a sheet resistance
measuring instrunent,,"vR—lZO" made by Kokusa

<PoFlieHiIC Ot BR&esyice Go., ' Ltd: <Formula of

polishi'’ng rate of epoxy reS|n> 25 Publ ishing_r h .
epoRpliefiinyg BRAATATHS ¢ q%ﬁg%ﬁﬂs%ﬁede%%RyPPégﬁ lng mac ;ne,
n ARl %%m@qﬁ@f SoPPtishing [g] - weight of epoxy

resin et-wafer arter pollshln . /specific
gra@pﬂ}S@ﬂﬂﬁpdxyiré@lkt{kﬁ!ﬁmﬂd/P%£¥$§hnﬁgpa¢eaIGF

-1oo[‘t3:’n na Pat ee?%t St-e mﬁ&@é LnRohh3BI By RoWR1

I ch each had a”copper _
Comun@ictany, | ayer an a re3|n | ayer which was made of an

TRt EHng Mo Ifiel REUPR (R EPORED: 50 i

'andemaUmdﬂai(fréﬁhennyepfrmwmhsmplhtehe 38 mepth

20 imand the, width of .30 e th

' the¥?5d %iﬁnQFcﬁ qﬁ%ﬁl %@é g%%?ﬁgoflgg BEIDmwtnlﬁe
patF@&ﬁ&ddﬁﬁkﬂﬁrquEﬁtyxﬁfS@&ﬂrﬂedeforhSupporting wafer: 95
apove--nentioned polishing conditions until a top

min 3ce of a portion~of each resin ,layer between
adj acent trenches was exposed u3|ng each of the
poI|sh| ositions according to Exanples 1 to 22
ﬁﬁgﬂaft 1@&aﬁ%¥%s FBpgeg?he time taken for

t he HeAn dracey Hfaddient Fk%}i:p@f\ p;ﬁmaaﬁ:h] r esmnhha}tarestso dfe copper

exposed is 'shown in_the C |tIed "Re n
bLankas- WAfemmpperore pobt SRhing 3&;55“ iﬁé%?rse ? zf%er
bl drgi i 285)a rEér V\ﬂbDbsl@m?r ?ﬁﬁm ) prtt isheny dtifmeof [ra:a’ﬁ]

- m’is fotped,a region

.which a tre
t he I diftidigbo t}lb‘ilntrh’r%k‘t%?ﬂ”eﬂf Bhe SOPBGFoﬁia%d}'Wafers

| mc&mw FE4EENSH MG 08 s hebBurel 38ngmd sheet

formed, in each of .the patterned waf ers afte

 regiettariRel NRAFIGTLRG bABRTPBRNEh| nché@ﬁosttadz?n by Kokusai
'-m@&@ﬁé@%ﬁ&%@gpteé kot O 22gqand Conparative Exanples

e results acre shown in the col um: entitl ed.
"Di'shi ng depth" of Table 2. The neasurenent of t he -

| 5<F%r§tﬁhapgo§e§$fi¥.‘ﬁ§neefcé‘8é”8§ WSbRg Fouigf | er. " HRP340"

IS a contact "type surface, measur enent apparatus
nadéu*pshlng rate of epoxy resin [pm/min] (weight of

epoxy resin blanket—wafer before polishing [g] - welght of
-.epoxy resin blanket-wafer after Ppolishing [g])- /specific

grav1ty of epoxy resin. [g/cm ) / polishing area of epoxy re31n

'_blanket wafer [cm?] / pollshlng time [min]

Patterned wafers which each had a copper conductor layer
on a resgin layer which was made of an epoxy resin and had
trenches were prcpared.\ghe trenches lnclude a trench w1th :

the depth of 20 um and the width of 85 um, a trench with the

depth of 20 um and the width of 300 pm, and a trench with the

14
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15

20

20 KLA-Tencor Corporation. In addition, that the plus
value of the dishing depth neans that .,the pottion
of the conductor |ayer positioned inside the trench
is depressed, and the m nus vaiue of.the dishing

dept h~means that the portion of the ~conductor |ayer

depP8idf 9@,k nshderhBey L HEACBEPBEOL PAES. TRS pdbeerned wafers

redi spersibility of abrasives was eval uated as
wexe| powsshed ngndachtee pRevVEorPekiAgecorpddistiics conditions

unﬁﬁfxﬁckéﬁ cheEéﬁaE gértlbﬁ Y @Q@hCQ@B@h@@d#%r between

Exanpl es. were charged in vesséls. made

- adiAcent yprepyhesevandeshpshdwasénbe£aCR0 ofs the iReligihing

go%é%‘%ﬁ%?P?TQ&éor&bﬁﬁo%ErExgﬁggggéﬁgfkwﬁgﬁaﬁ@“&ﬂdﬁ%ﬁative

hér e was recl
Exqmpié@ilat@ssd|éﬁppdamm@ bykshakdongthet hop faCﬁlnﬁtéhe

roSUE AT, WREPHEFLALLALES, U8 B BBA T YA g cne

_colays, cmnlbbe@oaﬂeﬁﬁﬁlmgenlmas bife Tabdei 3.t at es

di-sappeared by shaking for 1 to 10 m nutes, 15 and_to
be defective (D) when the precipitates did not _
di s&ﬁpﬁﬁin@v@épﬂy whakhagsteedldnnanyegsoar (W5, e which a

' esults . are s in_t colum entit] ed.
Cr o KheR oV Ee | ¥ LGEn 0P TR B L5 CPREE s ApdaLP Ty (300) , in
_whiéﬁearltf@%fﬁwwnﬂhttﬁémsaltn o€ BbJO @insu@ \fidrmfet)i ard@ a

ox .resi n[ sect WBOOW500WESy

reqlongAERLO B ourighip FTeRCPOUSEROSTS. (iglig: g1f SO0 wm is

fofedp. 22. 4d&R1oB1tBe éa@Eerned wafers after polished using

‘each pOllShlng.compOSltlon according to Examples 1 to 22 and

Comparative Examples 1 to 8., The results are shown in the

column entitled "Dishing depth" of Table ‘2. The measurement

. of the dishing depth was performed using a profiler "HRP340"
-whlch 1s a contact type aurface Mmeasurement apparatus made by
KLA- Tencor_CorpQration.w In: addition, that the plus value of

g fthe'diShing depth means that .the portion: of the conductor

- layer pOSltloned inside the trench is depressed, and the nminus

value of the dishing depth means that the portion of the

“conductor layer positloned inside the trench protrudes.

Thépredispersibility of a}orasives'was'eval.llati‘«“ii as

~ follows using each of the polishing compositions according to

_3o-

35

Examples 1l to 22 and Comparative Examples .l to 8 which were
JCharged in vcssels made of polypropylene, and which were left
as it is for ten days Thus, they were. evaluatcd to be

'excellent (E) when there was no precipitate or when

precipitates disappeared. by shaking within 1. mlnute even if
the precipitates were in.each pollshlng_COmp051tlon after
having been left as it is for ten days, to be good (G) when

the'precipitates disappeared by shaking for 1 to 10 minutes,

15



I rx.45.13. 71500. 30- 30. 3E x. 56. 2515Q0. 81. 01. 1E

Ex. SG $4.51501. 00.80.8E Ex. 76.7S ~ 1 S0 -1 .Z~
1.00.9E Ex. $5.06.2150-0 S -0.5~ -0.3E

Ex. 97. 66. 21200 S0. 40. 3E Ex. ' 10S. 26. 21 SO- 0. 6-0. 4-0. 5E
Ex. 115.35.9150-0.7-0.6-0 -G

an8Xtd28e28025801%e0-(®) 8wlmQEtEa@ piﬁé‘cﬁﬁiaw@@ &§9d3A08E
S 144 16, 2180-0.9-0. 8" -1,

- digagpesroeyen) by. ghakinge for 11%4111251‘@61%@: more. The results
arg ;néwﬁ $n0thk @&1&&5 o 141 By ~"sw:éi>1§1.-)£ﬂ?r§191QEt ¥ of Table 2.

.6.21, 5A-=0. 3- -0. 6E x. 193. 16. 2180-
Ex 206 95. 9", 120 O 5'0.3-0.3D
Table 2 , -
Polishing rate [um/min]|Removing time Dishing depth 1 Redispersibility
. Copper | Epoxy resin [sec] W300 Ws00 | W85
Ex. 1 5.2 6.7 150 -0.5 0.7 . -0.7 E
Ex. 2 71 ] 6.2 120 0.4 0.3 -0.3 E
Ex. 3 5.2 2.1 150 - 1.5 1.8 . 1.3 " E
Ex. 4 5.1 3.7 150 0.3 0.3 0.3 E
Ex. § 6.2 5 150 0.8 1.0 1.1 E
Ex. 6 65 | 4.5 150 1.0 0.8 0.8 E
" IEx. 7 6.7 5 150" 1.2 1.0 0.9 E
Ex. 8 5.0 6.2 150 ~-0.5 -<05 |+ -03 E
Ex. 9 7.6 62 . | 0 120 05 | 04 | 03 E
- [Ex. 10 5.2 6.2 150 0.6 04 1 0.5 E.
Ex.1t |53 | 59 ~ 150 -0.7 06 . f -0.6 E:
 Bx. 12 42 6.2 180 -1.0 -0.8. -1.0 . E
Ex. 13 6.6 6.2 - 150 1 0.5 0.3 0.3 E
Ex. 14 4,1 6.2 180 0.9 0,9 - -1.1 " E
Ex. 15 5.1 6.2 180 15 1 -1.7 | 1.5 E
Ex. 16 | 4.2 62 | . 180 |} -1t | -0.8 -0.7 E
Ex.17 | 54 | 62 150" " -0.8 08 |- 09 E
1Bx. 18 . 5.3. 6.2 1500 | 03 | <06 | -0.6 E-
Ex. 19 - 3.1 6.2 180 -1.6 2.0 1.5 " E
Ex.20 .| 69 50 1~ 120: ] 0.5 -20.3 0.3 D
Ex.21 7.1 6.2 - 120 - " 0.4. 03 | -03 G -
CBx.22 7.1 6.2 120 04 103 {03 G
1C. Ex. 1 4.8 0 150 47 | 44 |- 48 |- E
C. Ex. 2 5.0 0 ~150. .| .51 | 46 | 45 E
~IC. Ex. 3 2.5 0 - 180 3.5 3.3 2.8 E
C.Ex. 4 4,7 0.2 150 5.1 4.6 45 " E
[C.Ex.5 | 4.5 0.3 150 4.8 4,1 . 3.9 E
1C. Ex. 6 0.6 6.2 180 33§ 38 | -43 E
+ IC.Ex. 7 0.9 6.2 240 - | -3.5 4.2 -3.3° E -
IC.Ex. 8 1.4 6.2 150 _.-1S 2 -2 E

10

As shown in Table 2, in Examples 1 to 22, the polishing

'fate'of copper was high, tﬁéE is, 3 ,Q pm]mln or more, and the

polishing rate of epoxy resin was also’ high, that is, 2.0
pm/min or more. On the &ther hand, in Compa¥ative Examples 1
to-B; the polishihg_raté'of copper was less thén 3.0 pm/min,
or the polishing rate of epoxy resin was less than 2,0 um/min.

‘A reason why the polishing rate isjlow1in Comparative Examples

16



10

15

X.217.16.21200. 4. -0.3-0.3G Ex. 227.16.21200: ~
'-0.3-0:3G C. Ex. 14.801 SO4.74.4 ."~ " 4:8E C. Ex.
2S.00..' 150.S.14.6 ' -~.5E . Ex. 32.50~
1803.53.32.8E C. Ex. 44.70.2150S. 14. 64.5F C. Ex.
54.50.31S0.4.$4.13.9E C. .)rx. 60.66.21$Q 3.3

1 and32%$44. Yrat Bhe HhriHer24E ZBnins. B+ &ch grlishing

compsis B30 Bt GRS L0 TR LoRie 2 viss RFARLY ofn

addiltdlon),sa FedldiMWi the Mk skail t hete pbdal khwngnr at e

B T

of braetive tekahpldie P idges ride- @6nﬁ@pﬁeatmaaast one

| ess than 3.0 pmirnin, _or, the polishing rate of ? gy
amongsial BT ASSE t HarE Nl RRY TG RIeNY, r 2R oRwRYifhE .Y agent.

polishing rate is low in Conparative Exanples 16 1

and 2 is that the content of alum na in each polishing .

conposiriden o OfFdmatd Vi@ oealesrasekd 20P4t skhf| rémoving
tlmlfn an@d% %é&'}ra% Q:lé’peé?orEWaé hﬁoﬁ%' §ﬂa991tr@5§ préferable to

ative Exanpl es t~o Is that -each

.setpalhesmmmrmfslatlwné @t mﬂthaW WésExaﬁﬁP@stéet gesults

of %&%‘Eﬁe@m Q:O&tsa' q:d?‘tséteaéﬁe O@@ntent of the ag—-amino acid at

0.2 maSSr or more from the results of Examples 2,_8, and 9, to
‘set the content of ammonia at nearly 2 mass% from the results
.0f Examples 2, 12, and 13 to use both the o- amlno acid and -

ammonia as - complexing agents from the results of Examples 13

and 14, and to set the content of hydrogen perOdee at nearly

l-masse'from the results of Examples 2, 15 to 18. From the

‘results of Examples 2 and 11, it was confirmed that copper

o pollshlng is especially enhanced when glycxne was ‘used as a

20

25 -

_'complex:.ng agent From the results. of Examples 2 20 to 22,
it was conflrmed that redlsperSlblllty is. espec1ally favorable

"when the content of alumina sol was set at 1. Er mass» or more

The preseht examples an'd embodimen'ts dre to be

'considered as 111ustrat1ve and not restrlctlve and the

) invention is not to be limited to the details given herein,

but mayz_ be m.odlfled within the scope and equivalence of the

'appended claims.

17 -
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poldmhing aamqhﬂ%(:tash%m eRi RESAhPeRLStLPENMLE
" a dn d [ seeRbtent s@f that at
e Cﬁ) éﬁ%ﬁ%%% Gp@@&’i&éd @R tfl@ sekth R, s&f that a

anong an abrasive, a conpl exing agent, and an
oxidizing agent. In order to obtain a favorable result
about the renoving tinme and dishing depth, it was .
found that it was preferable, to 10 .set the content
of alumna at nearly 15 massy fromthe results of
cLApv@ples 1 to 3, to set, the content of the a-amno
acid at 0.2 massy or more fromthe results; :
of ~Examples 2,,.%, and 9, to set the cont ent ~of

anmgn dEE%&cﬁrE@%tﬁﬁefﬁﬁuhhsappmﬁcatlon for
1 Exaon%gyéﬂyﬁy é? to use both the a- g?no aci d

Iaeglflotné,:h and

y at nearly massy fromthe results-

f-,leaafc Blenpimndh, 16 £blled Fom the, copdygrteg dpyer, the

les 2 and. 11, t com
TR TS heen o 1 PR R R BTy ATlmdRRRCE complewing

en n-gl'ycine was use

*agéﬁtﬁiéHHczﬂnﬁxwmnglmgemgentFron1the results of

Exanples. 2, 20 to 22, it was confirned that _
redispersibility is especially Favorable .. - r when
2 . t he reentrRti 0fired Whmeosidionasceerdangled wasdyw Gn

oA IR G o ST | RRBr SEPGE ARACABD PRt LA e BT

prdéﬁaédnﬁﬁnacgu&@tﬁ@teto be linmted to the details

given herein,. but may, be nodified within the scope
-and. equal~valence o the appended clains. 17 CLAI MS:

3.1 &r@lpmmr«:@r@@zﬁpéwﬂlémauaerumnqnwppumat |1orm: 2,

poli shing an obj ect haV|n .a resin . sectign wt

-
chqm@#ﬁ#ﬁ zed 13 BBalu h@rcpﬁ?é@ ARGy PIEF ort S 1 e T °“?

coGAlnPNs SPaL DS 9&0m'§ﬁ3a-ahﬂﬁot&%ﬁ@h ﬁ&ﬁbdﬂdfﬂhﬂﬂt&n
the. conductor |ayer, the polishing conposition

'*émmnn#%mt%ﬁlted by al um na, -a conpl exing agent, and an

~oxidizing agent. 10 2. The polishing. conposition
-according to claim'l, characterized in that the re3|n

4 secfﬂhﬁ1PQixﬁhxﬁmnCQEQ@$lt§PBVPG§8rSﬁn5 St 1 o 2'

chigf QL1 28k ngn C HBESEEEOEO £A5AinR0 der®d @idnan PFanfino acid

arac erlze In that 't e co IeX|n agent 1s at

. and emst Least conpoanupouhdc v&d qwﬁ%ﬂn%ﬂmonia and an
. amﬁ%@?ﬁ%asafgg an . ammpni um sal t -

5, The pOllShlng composition accordlng to claim 4,
25
_ pollshlng comp031tlon is 0.01 to 20 mnasss.

characterlzed in that content of an «- aman acid 1n the

6. The pOllShlng composxtlon accordlng to clalm 4 or_S,

_characterlzcd in that sum of content of ammonla and an
ammonium salt in the pollshlng CqmpOSltlon is 0.1 to 10 massy.

7. .The'polishing composition according to any one of claims

1 to 6, further characterized by alumina sol.

8. The polishing composition according to any one of claims

18



4: The polishing conposition according to claim1l ar
2, 20 characterized an that the conpl exing agent is an
a-amno acid and at |east one conmpound sel ected from
bet ween amoni a and an ammoniumsalt. 5. The
pol i shing conposition according to claim4, 25
1 whayacjiesided &nplihak enat pol ieh im) dormdgin o dén7 or more,
the polishing conmpositionis Oql to 20 rnassb. 6.
The polishing conmposition according to claim4 or 5
9. Cha@agﬁis@%q Md 196 d S&Ra Pac L 62REEAL Bfy;ammDni a and an
30 ammonium salt in the polishing conposition is O.
to FFeRAsing. thteopbiFhnagcenRpEiiPon 2aCOSEN%Y tt% any one

gre pf sl ql to 6, further characterized by
al Uni na sa? §5n§“ The pol i shing conposition according,

to aoligeing thaiosiget Byt usingwhbeepreragRdoPaiisahing

conposition is 7 or nore. 9. A polishing
Co#éﬁ%g%#%ghracterized:by: preparing the polishing -

conposi-tion according to anyone 5 of clains 1 to 8;
and polishing the object by using the prepared
polishing conposition. 19 :
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