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'-beﬁaﬁe
_elrpﬂhmshknngOﬁuﬂsthbo@dﬁyﬂdﬁ'Ebrﬁﬁ%ﬁéhVSf @oﬁ@ﬁ@%&r w1rlng,
; flr8 i di°2

'tlaypalusmﬂu;dgu séﬁiﬁéﬂrﬂﬁgléagéuﬁh@ftwehbﬂgs'ﬂs'filled with.

*166166* POLI SHI NG COVPCSI TI ON AND POLI SHI NG NETHOD
Celatcs 10 a poli shing comosi tion used. tolNIMMMIHINE
exanpl'e, in polishing for formng conductor wiring,,..

cuch o BOFFERERG EOMBRSTELR, Ao B Pett Nulan

has been required that circuit boards.such as

sem conduct or package substrates in which |Cs,

transistors, an®AFEHIURP LE FEENLNYENRIGN vari ous
functions and hi gh-performance in connection with the

accel eration and high integration of LSIs. A
dan&@@eﬁe%%%senmtmlﬁ Belsteshém calPofssihdme stomposition

- us 0] IR NP ) 16CBDOL ORY oS iSOt I n PRI NS, wiring

mai n method for ng con tor wiring
foﬁn%wﬁﬂHCQﬁﬁubpar@rth@dCQQeaODOﬂGEmmngnmeﬁhadnuhmngnsuch a
po M JH 3! céﬁﬁé%ltPQna resin section which has trenches,

a conduct or ayer. is forned so that at |east the

trenches is filled with 20 the conductor layer. Then,

S a a hi of, the_ conduct or y
. p05|§|§%e 3% %éguhe ¢ ncﬁ%g F?qPéﬁﬁa gkﬁﬁ circuit
boqndssﬁuqﬁ;ex)$¢mﬁcen¢m¢toonpebke@e Isedist reands dm which ICs,

R A ENSEg| RBERRRE Tl LS MY e s one

“anqymﬂghﬂpuxformsmd@ iﬂecaﬁnétem@he&lthﬁ%MdﬁhdHéﬂéﬁétlon and

o es sectlo he. ortion of the conductor
' 'hlgl ayer ac%l?rerfﬁfglsé¥%ncﬁ&%‘“%%ceEﬁnBEEFGPSWPFﬁﬁln A
15

chepdjc:ashmmg:mrml tp@msmﬁgl Q@ﬂ@)l R’ o RRIIRYS L d:sQQ?rhas
Pateg%ﬁPubllcatl %b 209 57910 is used in. :
ST ® Rhg %ﬁaaet EPRRNGERE- WRdng for a

chelatlng agent er etchlng agent and K T
'S4G et 6h A& rkbesh ! |acuceﬂs%n¢d$or

Inmportant nat: onIy to raise. 1 ~l|~~~~ SIrrer re

__thelppﬁquqozv §4]| Then, at least a portlon of the
" conductor layer p031tloned outside the trenches is removed by

pollshlng so that a portion of the resln section between

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

~the- portlon of the. conductor layer p081t10ned lnSLde the

trenches remains on the re81n sectlon and the po*tlon of the

conductor layer whlch remains functlons as. conductor w1r1ng

A pOllShlng composxtton dlsclosed in Japanese Laid- Open
Patent Publlcatlon No. 2003- 257910 is-used in pollshlng for
formlng conductor w1r1ng-t The polishing compos;tlon contains

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

and an oxidizing agent.

In order to enhance the effteiency of polishing for

forming conductor wiring,_it_is‘importaht not only to raise

T
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_rauewqﬁﬁatresunlme¢udes aeMdpmalm@r@wwm exi ng agent,

15

. 30 _The method Jncludes pre
pr?‘ﬁ’ed%\b% ggﬁ‘%ﬂ‘?nﬁo%%ﬁﬁégllt lacﬁ'ﬁ POl | Saﬁlsnééaéijlggpollshlng
rattd. @blﬁcéoﬁautﬂgralé?érn %mﬂjuhh\pdﬂlghiﬂgﬂmﬁne afida resin

. 20 .

eaccordance w1th the purpose of the present 1nvcntlon,_a .

30

35

*000007* the polishing quantity of a conductor |ayer
per unit time (polishing rate of a conductor. |ayer),
but also to raise the polishing quantity of a resin
section per unit tine (polishing rate of aresin

t Nevert hel th h
heBeAraBUEY BOAIOL S T (S CHONCERF oRP PLoPECal g £

(polle.sh3RB 2O KF ()Eﬂrtcp(ﬂucstlibﬁ tapdugt obukagesoi toa raiige the

t ock I t but t [ish t
U T ETTIG GNP R e

ratROlJSh e diad %é&tuﬁh)coan@ftmeyegs; nt:mea;seslmheng
- the polishing conposjtion is 10 use Ilshlng

comfamsH P T SHART e G ¥ n‘@ap@ﬂessomgg Hae Seeegt fublication
No r%ag%#%gjjgy‘éﬁﬂcBEﬁiQWr9V§§nd§HVUBRYaQErTNE a high stock

Accordi ngly, an object of the-:present

remor“ﬁelntnadm It (@R VP AR BhpaI FERIAY SEERHOS tito Nigh
=st\@u é%%tt“%ﬂgydfﬁEQQ ai@ﬁ@u&ﬁ Bn60pduekaing rate of

ayer e polishing rate of a résin section. .20
a dﬁnduﬁnqﬂmﬂaYHrfxm@@ﬁmﬁgsawdeOtﬁeﬁ ojldehilngs campqsition is
fcorda lShln% EQF gEﬂ?ﬁg b nﬁﬂ.e%&e%QQﬁﬂq““ﬂﬁé(ﬂbllshtng

“H polls ng composition IS provi The po |sh|ng

and an oxidi zi ng agent. The. pol i shing conp03|t|on is

used-in an-application for 25 polishing an-object

haV|ng a resin. sesUMUARK OF THE (IMVEANTION a

conductor | ayer provided on the resin section so that
| east the trench'is filled with the conductor

|aye¥ccof|'d1ﬁ1@I;€,Seim obyeati off ah&opme(s‘elrdes.razentlon is to
I|sh|n

a. conductor -l ayer provided on the resin section so _
se¢hk®lat least the trench is filled with the conductor
|l ayer, by using the prepared pollshlng conposi tion.

35 2
To achieve the foreg01ng and other objectlves and in

_pollshlng composition is prov1ded The pollshlng composition

1ncludes alumlna, a complexing agent, and an OdelZlng agent.

e5The po’lshlng comp051tlon is used 1n an appllcat*on for .
25

pollshlng an object hav1ng a resin.section with a: Lrench and

- a conductor layer prov1ded on the resin section so that at

least the trench is filled w1th the conductor layer,_

The present invention also provides a polishing method.
The method includes preparing the above polishing composition
and polishing an_dbject 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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O her aspects and advantages of the invention wl|
becone apparent fromthe follow ng description, taken
in conjunction with the acconpanyi ng draw ngs,
illustrating by way of exanple the principles of the

i i on._ 5 BRI EF DESCRI PT| ON OF THE, DRAW NGS .The ..
| v SHTio0n, 2GR TS v7 ¢ FBbAEEPs OAnG RN BTER GO T oL

-beddﬁﬁfﬁﬁpaf&ﬂtbes&mbEhunde&abaa&gbﬁe@aaﬂﬁﬁMEht(xakcn in

the.follow.n escCr i tlon of, the resently

O TR, % UhboaT nBRPSTPAGYERG, CrgiRdare 1 LLustrating by

Waﬁ@@wm ﬂtﬁ@%ﬁgfiCiE 168 oiF thiedSnvkraid2. are
. J

sectional views or an object to be polished- for
expl ai ning a polishing nmethod according to one. 15
enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

embodi nent oBRIFE HEeXEnt PTHORNOF oBHW PRAWGNGEe 20
described wth reference. to Figs. 1 and-2. First of
all, a method for form ng conductor wiring 14 (refer
to I'-Ilbg invergrien wi reogthenr dithl bbhecssplaichedivazs.dges

thd AP nqngyeoea We! QraliLLBgald, 33 sl n& ?%ouomg

~a conductor er I‘St on an 1 nsu
desasiptidayef uue(peemnseyt parn)fewme@h eimd qatione rdesd tmrga:her

- wmfﬂngﬁéEHS%%§£?%$9n§aar%@§ﬂ§ge§n1%hlz%? substrate 10

consi sts O éram cS or ‘netal. The resin

| ayérlqsl rﬂayazbia 3 mnedseeﬂlmnbm anpwsf of @JnaSB)jchﬂrxyco be

d d
oy AP SR hGP L N orT B R8Ry, s RRE AN o one
3emdunmmenunmﬁkﬂhﬁr@f@ﬁeﬂesngnedtﬁahtern for exanpl e,.

by wel | - known | ithography technol ogy and.
pattern-etching technology. The conductor .1ayer 13 IS
f'or nedTan LEre DEsORI B drayer 1HE SPREBERREDI EMBabIMENTS
- least-the trenches 12. The 3 conductor. |layer 13 i's =~
“fornmed,. for exanple, by PVD, CVD, or plating, and
-.conmt@.ﬁm‘dﬁ@pﬁeroﬁoufﬁel Bt 8gefBt ehkaht3¥eN w331 now be

(of0) copper-al um num all o 'and a copper - tltanlum
s 4¥§Fd 5& RP %erence To Figs y 2. PP

' Flrst of all, a method for formlng conductor w1r1ng 14

'_ (refer to Flg 2) for a w1r1ng board w1ll be explalned '

‘o5

- 30

35

- In formlng the conductor w1rlng 14, as shown in Flg l,'

"4 conductor layer 13 is formed first on an insulating resin
_layer 11 (resin sectlon) which is prov1ded on a suostrate 10
a end haé'trenches 12. The substrate 10 con51sts of, fOf'
:example, ceramics or mctal The resin layer 11 may be formed
with any of a gldss epoxy resin, a polylmlde resin, a pape*
| epoxXy re51n, and a Bakellte resin. The: trenches 12 ‘are formed

7so as to have a predetermlned de51gned pattern, for example,

by wcll known lithography technology and pattern-etching

techndlogy. The conductor layer li'is formed .on the resin -

‘layer 11 so as to fill at least ‘the trenches 12. The.

3
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5 Subsequently, at |least a portion of the conductor
| ayer 13 positioned outside the trenches 12 is
renoved by polishing so.that the resin layer 11 is

. exposed. Thereby, at ‘least a part of the portion of
the conductor layer 13 positioned inside the trenches

condupidmiryon 1heiseformedet for BRammie 1oy &V Por€Vbn or

p;égléreéHHK%6%§ISé§ygE céﬁgmnlggﬁﬁgg%'“;f#g%éf(g§ s@&h as

conduct or W ring

sCORnﬂﬁéﬂﬂrgpppermﬂigmeeumfaﬁheycommﬁnawcwppexwxﬂzbmwmm alloy.

resin-layer 11 are exposed. The exposed top faces of
the conductor wiring .14 and the resin |layer 11 are
mut @aidgeq‘daxgiﬂ,y, aatd bot Ht aaepsmedich oflGHoldshingor layer

h f
2384 LAUIDS G CRRTVELOLALENL 615 PELLIEL Dl s ansn

so avcy Ctlmag ré®int hageenbddi BEAK pOIUA nS_‘h@|r|é|51era,ata least a

- in ent, ap xi di zi ng agent, and water, and
paf e < TP Dot PAHF hat Fer COPGALARY LT Forkdldea L ¢ 1oned
' insNidd el d r QR eini Parémathe el 3 NG COMMAsiti @D 11, and

has.a function of mechani-cally polishing an object to
Eh PPRIFhGE A UNFARIEGLOT heaygat dihathidh remains functions

as [dEhRRIdoHNi i GORPOSL tiN dmywRe; pr educes b%ft@&'%@ﬂﬂ%hlng,

~and classification after heat-treating al G4m num
COMIBa RE tdhe | oy BRT cYkFdndall 4aland reewim flawer 11 are

exgﬂéaﬂnaTheT@%ﬁygéé”EJElé%HE%Bbi'QHe"%% @L%QOQOQEQH% 14 and
two types of fferent alum na. ron1tﬁe Vi ewpoi nt -

the Haved@iey nlboﬁur'% hragueALEs féfl-lsPBO arive lpgyid Rteorsmooth.

poli@tngl F AN Jﬁﬁ'iﬁ‘g'éwrc&&duh'&%rc giﬁ °1f40 f}-l t#{;@f‘?ormed by

—in the polishing conposition s pre er

- oneyrt iy é>f At el ghriter sbey - 1 Aaselisehingr eombusuhapn according
to. LI ARIM SnefDAS Sle s efab'y
- S A e dad S N, an

mass% or nore.
oxigh zimg ﬁﬁﬁfﬁwremﬂ Wit g5, disgelsi isleick y.ralmblsnlmmq ifor .

| roRlRAUh SUBMEN o LBy ol | Shing composi Lion, “the

content of alumna is preferably 50 mass% or
Iess . more preferably 30 mass% or |ess, and nDst

-Alumina in the pollshlng composxtlon has a functlon of

' mechanlcally pollshlng an object to be pol*shed Alumlna to
be contained in the pollshlng composition may be produced by
fgrlndlng and cla351£1catlon after heat -treating aluminum -
:hydrox1de, or it may be collo;dal alumlna or fumed alumlna

The pOllShlng comp031tlon.may also conualn two types of

different alumlna

- From uhe v1ewp01nt -of improvement in pOllShlng rates of
the conductor layer 13 and resin layer.1l, the content of
alumlna in the polishing composition is preferably 0.1 mass%

or more,. more preferably 1 mass$ or more, further prcferably 5

mass% or more, and most pre;erably 7 mass$ or more. On the

other hand, from the viewpoint of the 1mprovement of

dispersibility and solubility of each component in the

4



10

15

| "fr%f&n%%%.if%%HPOﬁetfa
- redf@miperVvieypenst a0k ragepRveRIte idy I POl bEMRE a1umina
R
is hfdragkbog oeihpd bs %%er Y Qe IR YordBL L D hm or

preferably 20 mass% or |ess. 5 Wen the al um na
contained in the. polishing conposition is alumna
ot her than funed al um na and col l.oidal alumna, from
t he vi ewpoint of inprovenent in the polishing rate of

.po%ﬂihg SEBmbBKEL 1 4L EE% @Hﬂ' ‘gytéfdﬁe#gafgtﬁeeg%aably 50

n1na measur éd: an e rlc resistance
maggh Qbulﬁéﬁ,nBPh@dPrQQewgblxnﬁﬁeﬂaﬁﬂ%/dr],@msprandrmost
prﬁﬁ r£H¥&h§6 ngergglxe sJmor nore.. On the other
d om t e Vi ewpoin of suppressing scratches
(linear -fl aws).occurring while polishing, the .average
' partlcle

eIeé?r?c igrgigréggnégﬁsgkgghg ure%ﬁﬁﬁﬁng COmpOSltlon

isoxlhressa. oghdr tﬁaﬁDE&mﬁH&b&MﬂldﬁJéhdﬂﬁdlléﬁ§§l alumrna,

the al umina contained in-the pol i shing - '
oA GREASGT 'Col et R SR Razate of the

rate $f the resin.layer 11, the 20 average particle
ePY of 1t ReeGFEAFnECRERSANEE WPt adhskdr Coulter method)

the other hand, fromthe viewpoi nt- of suppressing

- MOXRr alhdd DT RENGhi FEOPoF §hv|a}gwppheta@§r &gﬁ@pressmg
__scpaaiém&eéﬂiaget:ehg&sz 8oL I:g&p;n"é'r?s&‘ the

| aser diffraction nmet is pre er

. average mauticlehdiapeseer afl yhe mﬁmldaewaWred by the
X i I e
._ elé@m@ f@QJ.@gSHEe Reth8aPYls E'yng%gfaga}qpﬁé&t Hm‘po IS%;;Q and

function of catching. netal
moﬁﬁnﬁﬁgfﬁrehlbylﬂhemperlQHSﬁg of the conductor. |ayer
13 and 30 enhancing the polishing of the conductor
Iayer 13. '/A conplexing agent.to.be contained in the
dehﬁﬂrﬁh%oﬂb@mlmaononnaynbd an teasboanshammp&mm¢osltlon

:LS Sﬁ.lm?é:& egl\ﬁrjéfﬂ’éo&gagbflggh §. %H.um* na ! al y Q:a\amv-?ewpolnt of

-”ZSJlor less, and further preferably 1 um or less

30

'35

Citric aci Succi nrc-acrd; malei ¢ “dci

o "lmRQRT%W¢@L i theapahiabiagi dsteudt w&aﬂnasgnex&ybr 11 the:
20 favﬁqﬂ{/ﬂ[ gargg?nﬂhg&%giaSté@t ?‘fgttﬁgl é-xﬂ. SuChaamsereeeu%m £ laser -
_ -dlﬁﬁnhGﬁu@mﬂmatUuﬁsahtpréféhabg@ Oal pm or more 'On the- other :
'haAHE#§¥g$l@hgongggégggtaggngu%%%% 51n scr (%ég occurrlng
:whlle pollshlng, the average particle. dlameter of the alumina
ameasured by the laser diffraction method is preferably 10 pm

A complex1ng agent in the- pollshlng CompOSltlon has the

functlon of catchrng metal .generated in the pollshlng

'compOSLtlon by the pollshlng of the conductor laye* 13 and
_”enhanc1ng thc pOllShlng of the conductor layer 13.. A

= COmplCXlng agent to. be contalned in the pollshing comp051tlon

may be at least one compound selected from organic acids such
as qxallc acid, citric acid, succinic acid, maleic acid, and

tartaric acid; a~amino acids such as glycine and zlanine;

_multiple_valued-amine such as ethylenediaminezand '

5



aofBEcih]
that coppesieanpayi biresel onl $heprafierabd eot haheakoh@astor layer

.constituting the conductor |ayer 13,  an a-am no acid,
anmonia, or an amoniumsalt is preferable since

- having a strong action 5 of enhanci ng copper polishing
when the. conductor |ayer 13 consists of copper. \Wen _
only at |east one conpound.sel ected from between _

try ﬁlﬁnﬁﬁétéﬁm&ﬁﬁmmﬁm%Qﬁﬂ%r|%ﬁQxﬁﬂe#mm@ﬂa§masalt Although

" a Qé@é%bﬁlg cé&pa.g&%gl Rddi r&laﬂw%bcoypgz?é' 8% material

here is. ossi bility that corrosi on” may

-Coﬁﬁ‘élwﬁfta@et Fl@édué?é?ﬁd?udtéwelf alyefr arlao:derpendl ngld ammonia,
'orOQntQﬁmBHPEﬁn%aQQ 4 5C % E%? %@LEQVGQ strong action
an I'S co alne

en on a-amn

; Ofaenhaugwpgempppgragednsh1dduwnnn|tﬂnrgondup09rtneyer 13
fcoﬁgfﬁpg 5§h'5%8e§te of copper .is. does . not. becone
1 gh~de

pen on the content of the conpl exi ng agent.
in conparison with the case that only at- | east one.

d ted, f bet th |
TR S8 RE LERST RER " S T S ofrom fetween

_H“’ammamlapahdshnngmmOHmﬁ&l@aMt i@“ﬂdﬁﬁ&ﬁhednagrgebohglex1ng
10

e.th h £€SSIOn of caorrosion of 'the conductor
EhE ROLRSh IR e BRBvaTL O (TR Tl T ShfngoPatBLLEty

e ound, sel ected from between the anmoni a and :
13 aﬁ% %gﬁgaﬂ‘ Eﬁdcpﬁée&t é’g o %W‘le%’Pe“%oﬁgﬁpﬁed Magreover,

-whéﬁ80§D9Dhﬁxbn€m@86nbch@ tihe fldSiHd §Qn90§bﬁb9€x1na5agent

What are cjted..as specific exanples of the a-am no

- In JehsPO L BRABEL FRTPART G OFei dhS R Esh Hhgcrake Of copper .

15 ..

35

do@&aﬂbﬂebeeéhénﬁlgh|@Bﬁbﬁ@addﬁﬂﬁﬂ%ﬁé“boﬁ%éﬁ%Sske“ﬁéne
serine, threoniné t hreoni ne, cyst el ne,

- conRl e AT nBIBRENYRaFaRPRAE ST yittdpHate Gose hyhati anly at
,_leiﬁ@'éﬂé,c@ﬁgoﬁﬂétbEQec@%bd@%dﬂnﬂgkw | dSnSUShmaR1a. and _

l'utami ¢ acid and aspartic acid; and basic-amno aci
wBsSahF gi fii EnARATRCS BiSdianeommLewnRg apentohpothd

;polf%&§ﬁ§ C@ﬁBEgltlgﬁse Tﬁé?@%b@b'ynnSbQ%%sz%uﬁéﬂg”ﬁhe

i s easy and noreover the polishing rate of the

.5uRRﬁﬁR%%%F PﬁyéPrIQSF§nlﬁﬁr@hﬁjqmﬂQUCEQIglytﬁnelandnd tne
imPrSbARERE 261 €n8r BoRiEhATA B AUk UYL LSnPREER1S, it is

'preferable that at least one compound, selected from between

the ammonla and ammonlum salt, and the a~am1no acid are

. econtalned as the complexlng agent 1n the pollshlng com0051tlon;
;25 - '

What are cited as speC1f1c examples of the o-amino ac1ds
are neutral amino ac1ds Such as glycine, alanlne, val 1ne,

leuc1ne, 1soleuc1ne, allOlSOlEUC‘ne, se*lne, threonlne,

"allothreonlne, cystelne, methlonlne, phenylaTanlne, tryptOphan,
30 _thyrosm, prollne, and cystlne, acidic amino. acids such as
__glutamlc acid: and aspartic acid; and ba51c amino. aCldS such as

-'arglnlne 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 1is improved well,

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

6
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preferable. The a-am no acid may be any of an

L-enantioner and a D-enantioner. Wen the conductor

| ayer 13 consists of copper, fromthe viewoint of

i nprovenent in the polishing rate of copper, the

content of the a-amino acid in the 5 polishing _
prefeorgios t | hei &-préfer asiiy 0291 beadsth f Ror & Safgtiomer
and ;E?g%&{aﬁlfteir&@ﬁ/ Oyl RSS2 %%nrcﬁ"&rc%o_rala%% atsheloands of

e viewpoint of cost effectivenéss, the content
coppafr t ercar trE nolewpaints @f efreyadigmeot s svhorrebsshing
and.is nore preferably .10 % or R N re
rateiHe SR et ts cc%r%%éf/rrbtf €3 of T hog aa{!lrrl?rr?t)%i afﬁn}é)sl\'ﬁ?{shgr e
pol AAMTY Worgedd st 0dn | Horgent er #el yis0 sUik mass @anemmore, and

car bonat e, anmoni um hydr ogencar bgnpat e, anmmoni um
MOT IRAIRABLY dmiorfi i i 0% dbeS amiBnitin SUirtedt &2 ihg £xom
the AR ARCh prige; anteddi pameds Untisel ¢sn©éndrgantige o-

~acids such as anmmoni um oxalate, ammoniumcitrate,
ami rprmami dink & uees Fricab L and0 dradt U tEREatd0d B Mebst

n | So used ng these. Since ammonia has
preé%§%6¥§¢¥?ﬂ) %éﬁiéﬁ 1 &1

n ac shing an object chem cally and does
not contain netal inpurities, ammonia is preferable to

be 20 contained jn the polishing.c ositi,on as the.
coﬁPﬁ'laetxiange éijgzrﬁd asW?éﬁeD(ﬂél%o umé%olorgrjs Ioaéet?nelfmaonlum
sal€ONst St Edn CapPesl s rom 1her gam eavpoe dls of uthps ovamneoh i um

in the polishing rate of copper, sum of the content
carkAnatiy ARRM BURNRY ARPBHR CHT AT & i nPTRRN L WBI PRAPRYA e

amm&IRESL {4 o d 5 Bhed Sl @R ¥u Pf dt &R SSYE Osm®h umabd1 8bide; and
nore preferably 1 nmass% or nore. On the other hand,

ammdriom t$rel t vi ehyporgrnbt sCpPs eSehga e o PBRN b oP X hate,
conductor_1.ayer .t he is e 1
s Y L o o SO AL o R L BER U O rate

ess’, nore ~p mass I
At Bfadfn oxé diahpouagens used hampod i sihemg. cdiposd taromonia has

makes the operation_of enhancing the. polishi of the
an LonRioh PLERR A8 ) ehans barhB PRk gt nide S nbE
con®xXifligé ) agephri 0ibe, senbaisedsipréherpplésbonge

conposi tion may be at | east one  conpound selecaed,
contamepelsutperPelhghandperroaretaendas the complexing agent.

When the conductor layer 13 consists of copper, from the
viewpoint of improvement in the polishing rate of copper, sum
of the content of the ammonia and ammonium salts in the
polishing composition is preferably 0.1 mass% or more, and
more preferably 1 mass% or more. On the other hand, from the
viewpoint of suppressing corrosion of the conductor layer 13,
the content is preferably 10 mass% or less, and more

preferably 5 mass% or less.

An oxidizing agent in the polishing composition makes
the operation of enhancing 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,

perchloric acid, peracetic acid, performic acid, nitric acid

9
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35 perchloric acid, peracetic acid, performc acid,
nitric acid 7 and a salt thereof, and hydrogen
peroxi de. Anong them hydrogen peroxide is preferable
because hydrogen peroxide [little contam nated wth
‘metal inpurities-is inexpensively and easily

angvai $2abt etherepdm end hivewogient mErdxipdoyefening rtHdre,

f th ctor | th tent .
o SEhaL' BOrGR4fs 05 RS S Hed AU e tla TP
llt’tslqarcecbﬁtaﬂnhylaﬁeﬂlwm&S%eQBlmrr@)urMe@s pi ef enélbynidely and

s% or and further preferably 0.3 10 mass% or
eanﬁf% a%ilgnéfﬁther hand, fromthe vi ewpoint of cost
~effectiveness, the content of the:-oxidizing agent is
preferably 10 mass% or |less, nore preferably 6. mass%
or  |FRSN TR YLPVReinpr efei BPIrPVENeRss thrort hegmo1 18hing rate

_fof tH@“é%n&uctB? Egkbghhﬁ %ﬂ%p%%ﬁtéHteﬁ%stﬁg ﬁkf@gkfgb agent

for dispersing o |ss | vi ng conponen

‘1n gae e hysheneposinpben inat drs tpor e et @i Mell imagde or more,

: C |t| referabl ont.ai ns as
mof¥ et Santy; 0 OTRARY 81, RLE S’ B AT iR terably 0.3
'masaﬂlmmsn@teeacdm composeid rinahble £20mpelhes KiikGpoint of cost

0Si.tion, r ef-er abl i.s.dei oni zed water,
fefﬁh ?ﬁﬁ%s’mgggrQOBFealsP%lﬁ&?\&ﬁ%ﬁlz¢ﬁﬁwﬁ$?ﬁ$ is.

'--pr@ﬂéﬁ&ﬁﬂﬁtl@fthB%OMQ”E€bs|nnk&%lﬂ%éf%%éﬁh a na®fs or less,

15

L am%ogfer the pH of the_polishing conp05|t|on IS

rher prefenablyndr Baskdr ©prlefsabl y 8.5 or- nore,
and further preferably 9 or nore. On the other hand,
. fromthe vi ewpoint. of -suppressing the corrosion of :
' theWﬁﬁﬁﬂuﬁﬁwtm%y@@llshln9tﬁémpﬁsm§lpmehmmﬂﬂQﬁ 3 Imemdivim: for

AL iy OD) 85 BLELELAR) UohBRRCLAAN d-che AN TYLLLET

prefer Ly less than qditi on

-'COHWSWQ@ @@ 0%t thorcewns anad  ah thea@tolalsehlng

ng;i?igl t,
nd an a- n?%§&%§? ;rQSFEQQHBQ%%plé ﬁ%fziﬁéﬁ?fgyté?SDOSSlble

- .-so prefrerabie hindet the aonient off theh cpedny Ayephe

:Z"ultra purc water, or distilled water.

consi.derati on, of the above -nmentii oned range .
polf%hlng compos 1 ion, and pre: erably 1S . deléklzed water,

From the v1ewp01nt .of _mprovement 1n thc pOllShlng rate

fﬁf°f copper, the pH of the pollshlng comp031tlon is preferably 7

25

30

35

_or more,_more preferably 8.5 or: more, and furthCr preferably 9
. or more.. On the other hand from the v1ewp01nt of- suppressing -
‘the corrosmon 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 DOllShlng

.composition contains at .least one compound, Selected from
ammonia and ammonlum salt, and an o-amino acid as the |

acomplex1ng agent, it is preterable_to-set the content of the

complex1ng agent in consideration of the above-mentioned range
of the pH.



10
-:""-pOSﬁh lgortpsnbﬁ@l@omdmmaorsqb byreéiepabsyng. bydmaseds alumina,
.sucﬁragDE%ehﬁ %rekﬁﬁﬂgk% ek QngiagBégefhggg 1te, and

15

of the pH 35 8 In order to suppress the aggregation
of alumna in the polishing conposition and to
~enhance redispersibility, alumna .sol may be added
to the polishing conposition accordlng to this
enbodi geALr 88 Qﬁp@%@%@g%Méﬂhdg¥%gi%I6ﬁ o¥hgnuAk HET Aa the
5 sol is added to the polishing conposition,. it is
Poljgsdngl éoﬁ‘éoséﬁﬁ;?r"e@s?‘f e g%%ara@? oFicof SREFgibakily, 2lumina

solWhkghpRecomRs: %oc%%§?pd¥1§HWﬁE'88m§9§1tlon accordﬂpg to

redispersibility of aFumna, and the aggregation o

thigl ambndlm\mwtcha@a@@e@ﬁﬂ%ﬁ@h@@ngemtmedegn When alumina
p I| obj.e f alum.n [,

sol 8 d%ggggsgé %%llgo %ﬁ%n%}é%ﬁégg Fogh nL g% %dgglble to

suppmepesmheogenbtauioqufmﬁﬂfﬁt@akbhgalnhﬂbbnbe&ow@b y cause
|sper3|n hydr ted alu, 'such as boehmni t

of Egasa&nso ﬁnr& P& lt){y‘BBs?HémlBﬁd aBQy&hlete |
-aggQég@'tliBShnHzlf' Ay e riade aoldioi dakbysi BcaAt3HE80YSndGlated on

Especial ly, alum na 'sol obt ai ned by di spersing

theppepashedo PP 85 ths AFFERISTR R t 31 | ﬁcﬁh@naaﬁeeégmaaad o8-

dlSBE%E%Ba@o@.lOJ.'a%mltyhein *Hr?é’\’l%%ﬂsﬂinﬁuggﬁﬁﬁékegohhe It is

regation of alumna, the conten um na sol -in

urther preé fera ssY% or’ nore

_bayhande 2©rfmmmmﬂnmmnhyqnnxﬁdefcbméonupnmyeuanhn.aqueous acid.
.. dispersibil and _sol Jit ach conponent .in
- eopfRIRINS crttonged G 1ned 8y §58Pere TR Brkmise or

pse&db-b,oe&mﬁlt@f émaklhe En.qmaa% Oicl@sss pBe€eraplief.er @by the |
mass% aqr. |l ess,..and fuyrther preferably 2 pgasso: or.

viepoat O35 S{iRER SFSHThi T 1RFIFSIATAGE PheadBRaRarorthe .
‘contehikN@141u8iRa sldle ipoldradi P91 COAPAST EbRPBoBEEILE NG

to this enbodlnent is. perfornmed, the conductor--

- PTefgyaPly30afd Fesist (o dtona, 4pE PRBERAAPAAI Dy lpa}q%cpr more,

; andbfu§%than%ﬁ@f£Eﬂ¥id’Stﬂg%£@|b§hh89e3o<ﬁ9m99§'6t98r hand,

20

at "a high stack renoval rate. Especially, since
from the Vlewpo‘nt of the 1mprovement,of.dlspers;blllty and

solublllty of-each component 1n Lhe pOllShlng c0mp051tlon, the-

';Contént-of-alumina sol is preferably 5.mass% or less,'more

',preferably 3_m555u or less, and £urther preferably 2 ﬁaSSb or
. less. | ' '

25

30

35

When pollshlng for formlng the conductor wiring 14 u51ng

‘the pollshlng composxtlon according to this’ embodlment lS_

.'performed the conductor layexr 13 and resin layer_ll are

mechanically polishéd'by actionzéf alumina in:the polishing

composition at a high steck . removal rate. Espec;ally, since

- -bgLng enhanced by actionzof the complexing agent that catches

metal generated in the polishing composmtlon by the pollshlng
of the conductor layer 13, and action of the oxidizing agent
that has chemical polishing, the polishing of the conductor

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

9
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25

30

substrate (resin section) instead of being provided on the

35

bei ng enhanced by action,-,:-of the conpl exing agent
that catches netal generated in the polishing
conmposition by the polishing of the conductor |ayer
13, and action of the oxidizing agent that has

cheni cal _pol i shing 0|IS 0 ' ct |
e LRS! BEbL S0 e B SO, oL ot 9 98
‘posﬁfhbyatorahESe QhEhamﬁuyninguxxH@hm@ tnethenpobtehlhgyer 13

co e to. rajse the. pol
and, giegnﬁﬁgtofgf;ﬂﬁ'§ﬁfl%1 Yo g%ruéﬂ gﬁrate
eff@&1éh6yreslﬁhbap©ﬂ1bhlﬁyufdfmfofﬁim@|emeycoﬁdthOr wiring
pol i shing for form ng the conductor wiring 5 14
_Fﬂ5F8V8§ It should be apparent to those skilled in
the art. that the present invention may be enbodied
in many other specific forms without, departing from
~ t helspsheuldr becapeasenthd oL Ehafrertiiohlepat | Bg apFly, that

thelﬁrégeﬂkdlh%e%%rrﬁw B aAni e ed - mvaaﬁyoatﬂey eeec,tfic
bodied in the follow ng. forns. The poliShing

formembghppz@ndewrttenqor@m deh®\spi Tk i py acoBeoek the

1nv§§#95h9” Mé£91&@&SElngEEes%bﬂng%éﬂﬁ%dé@Eté%@cehéé the

ution.is easy in rage and transportation. The

- inventiehi ngycbepesiddired imythdefsl bpedngnferBsstate

wher e an oxi di zi ng agent is.separated fromthe other
~conponent's. In.this case, the polishing conposition is :
20Tpeoppdiédhfiog mgmgmaualqnuma»umhzpr@pegedtbhaellutlnq a

_‘s'toggfg?m%nw sty 1R O NAr CRUMONEOTSe ACGOT dY Lfockc

i S04t e oxidi i ZIl Nng agent.”. TS preven _
sbldétOﬁp@SlegswnJmheqmﬁagﬂnamﬁcxmqmsperbatioduring'
storage. 2.51 Into the polishing conposition, a
wel | -. known additive  such as a surfactant, a
th|thenpol1shﬂngmdqmﬁbsmthnzmuyrmstst@ge@t;nathe ‘state

: whcgreservatlve an antlfun ent ant annkggr

geRt' C&AE 14154 é"‘c‘ﬂ%ttér nsa?/p 2 ieh

_compondueeor tﬁyeh1$3ca3¢ bemepukﬂﬂhxngzhdmpmnltlon is’

] nst ead of

 pxofYlEh Beg, (e SE LA 051 580 oL belR-PER IS v e

.gthe other components ' Accordlng ‘to this, the oxidizing agent
‘is prevented from decompOSLng in the pollshlng comp051tlon N

fdurlng storage.

Into the pollshlng ComPOSltlon, aiWelleknown additive

such as ‘a su*factant, a thlckener, an emulsifier, a antirust
.egent a: preservatlve, an antlfungal agent, an antifoaming

_agent, and a pH adjuster may be added.

- The conductor layer 13 may be-previded on a resin
resin'layer 11 provided on the substrate 10.

In the next place, Examples and Comparative Examples .

according to the present inventiongwill'be described.

10
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In the next place, Exanples and Conparative Exanples.
35 according to the present invention sill be
descri bed. 10 Each of an abrasive, a conpl exi ng agent,
an oxidizing agent, and alum na sol was mXxed to
water as required in order. to prepare polishing
conposi tions according to Exanpl es 1 to 5 22 and.
Conpahahi ¥e. EXaBBIresibe!,0 Bco (g
abr asi ve, conplex%@%_agent OXI |2|ng agent
mﬁ&:ﬂmx&ﬂcbnpmstEroaS|scqglhedngn order

cospeists Betiaplgg Al iSro Baamsies  to

nEheaa oxidizing

- 2zcéﬁ§o§Pt“Péﬁ§taW@ @ampha:s Tabie 8. Hore, démymf 4Re

so8hsta el BErgh I dLGRtes e OIS BL COch s s

onent

mse@ohdpmmahmag AWMlW&Mﬁ@J@Dﬁ@L@PégWﬁ in Tabolle 1.
' ent. en ent Kin ntcnt Kin
Ino&ﬁgé%’g% n &tg th Ri n&‘e%osrﬂre‘?{? eight @ht PEXC L) rﬁép?ﬁtlve

po i 8h2ndiHBoRpHRAR 1bnk. 3rk0.shown A ATdE1S D, 2 ke P the unit

'-OLF%OZaéﬁl 5. 10 1l@éacﬁ A3 7.G 0.2 NH3 2 H202- 1 1.

A" 3Clis ‘i Hh Bep Rt AP achERomgonent in

TalbeGLP. 2sNias2sk202 1 1.5 10.1 Ex.6 CA'15 G 0.2 N13

21101 1.510.1 E.7 FA15 G0.2 NH3. 2 H02 1 1.5
~10.1 Ex. A3 15 GO0.01 NH, 2 H202 1 1.5 10.1 Ex. 9 A3

15 G3 NH3-2 H202 | 1.5 10.12 Ex. 10 A3 15 - N4, 2

H202 1 1.5 10.1 - Ex. 11 A3 15 A 0.2 NH3 2 H202 1 1.5

-.10.1 Ex. 12 A3 15 G0.2 NI-I, 0.1 H02 1 1,5 9.2 EX.
13A3.15 G0.2 N3 5. HOI . - . 1.5 10.9 x. 14 A3

15G0:2. - &2 1 1.5 7.3

11



10.1 Ex. 1A3 15 G0.2 NH3 2 APS 1 1.5 10.1 E -x 20
TabA® 15 G 0.2 NH, 2 H202 | - 10.1 Ex. 21 A3 15 G 0.2
NAS - 2 FHZ20, T [U0. Ulsl 0. I X se&dnd™ Lo G 0.2
HI - 03 1a8radive 10 LomPiéuihg A3 ddmplekin®= Omcﬁnrﬁ& :JgEntQAWa 1 H
1.5 0.1 EX.2 |A3 3pat0. 2| NHRedu H, O/ 1 1. By |3 P
1 G 0. 7y TéokieddPKind LContont|l Rint [Content Kﬁdc o&&ﬁGCom&nZ -
Ex. DII-LE‘. " A¥ TP LGl 03 OF LH,- . paE®, 151G P. AN H. 101
Ex g t19V4a3 T 107§ Bo2 9 ANd,1p 2 -[Ho, 11l p 45 10.1
EBx 3 LA 0.7 LG ;ﬁgh" NH,ER- 70 PBL,00] ©10- £ N84 -10.1
Exd ° AL s ool W3 P, [Tg: L2 VR P @b 101
Ex. 3. 1 A2 iy bogn bgaol R, S PO P (P T B ] f0.1
mﬁi‘l 2o ﬁ |’3 rﬂznr u.bu.,u:itlc kflbllgz)r-ia VI.AA!IL.IS T 10.1
- 1 TIT Tt o | v, - T TTUL
Ex. 21 i ind Ani ] L-h—i—hé-.—aﬁb:—éz‘l Cabrityal i [oife hFaQnlod Ly e | 10
Ex 8 10 A%cal Honbt 8 FQ0TGl s -45;93 A RN Y
[ExBartilclA [ikieteb of 3 obNHn {12 " EROubndi of flihmdl 10
- Ex 0 uninaAdi b hls he average MNHit1 @ HFeeeted of 0.2 10.1
- Ex.1CS" .| dhot eS cbl 1Aoj- a2 KiNHsch & t hH:Bel avler agel-S 10.1
Ex.partilcla3 | . th apeGer] 082 0l O . @bd | SLOER' 1 denot-&s | 9.2
Ex.f3ined] sAlicalsm { hG he &¥e} Parst i.¢MHa0; di dnel erl.bf 10.9
Ex.®4 2 pmA3 . [Thes ayeiGage ®ariicl e-di amptHh®, of 1al um h& was7-3
Ex. n®asuf eak by 15 G | o2 [NH;, | 2 [w0, ]| 01 1.5 10.1
Ex. 16 - A3 15 ] -G 0.2 | NH; 2 | HO, | 02 1.5 10.1
Ex. 17 A3 15 G 02 | NHs | 2 [H,0,[ 05 1.5 10.1
- Ex.18 A3 15 G 0.2 | NH, 2 |HO;| 5 1.5 - 10.1
Ex. 19 A3 15 G 02 | NH: | 2 | Ars | 1 1.5 | 101
. Ex. 20 A3 | 15 G | 0.2 | NH; 2 1H0,] 1 | - 10.1
- [Ex. 21 A3 | 15 G 02 | NH: -} "2 83,0, .1 ] 0015 10.1
Ex. 22 A3 15 G 02 INH, | 2 [HO, [ 1 | 015 | 101
C. Ex. 1 A3 1 05| 6 loz=bwNe| 2 |H0,1 1V | 15 ] 101
lc.Ex.2 A3 3 G | 902 | NH; | 2 |HO;} 1 1.5 10.1
C.Ex.3 - G | o2 I NH; | 2 |H,05] 1 15 | 101
IC.Ex.4- | C8 15 G |02 NH; [ "2 ]H0, | 1° 1.5 .| 10.1
C.Ex. 5 FS { 15 G 02 |'NHy | 2 M0, 1 |} 15 10.7
IC.Ex. 6 A3 15 - - HOp | 17 1.5 7.3
CIC.Ex.7 - | A3 | 15 - - Y- 1.5 73
“C.Ex.8 .| A3 5.1, G . ] 02 | NHs | 2 - 1.5 10.1
- In the column entltled "Abrasmve of Table 1,
. "Al" denotes alumina w1th the average particle dlameter
of 1.3 um, '
"A2" denotes alumina with the average particle diameter
of 3.0 um,
"A3" denotes alumina with the average particle diameter
of 5.5 um,

10

Ex.

"02 N14, 2 H202 0.2 1..5 10.1 Ex. 1A3 15 G 0.2 NH3 2
H202 0.5 1.5 10.1 Ex. 18 A3 15 G 0.2 NH3 2 H202 5 1.5

15 A315 G0:2 NH3 2 N 0.1 1.510,1 16 A3 15 G

"CA" denotes colloidal alumina with the average particle

diameter of 0.05 um,

1

2




the electric resistance nethod using

"Coulter."Multisizer" made 10 by Beckman. Coul ter

Inc-, and the average particle dianmeters of coll oi dal

al um na., funmed alumna, colloidal silica, and funed

silica mere nmeasured hy the laser, diffraction nethod

usi nFA'NAeTRtes Sinedr ahuR&na) oiig hSither ' vratigdyparticle
éﬁgg@pnogbyléer Inc. 15 .In the colunns entitled-

" First coaneX|ng agent” and '.''Second conpl exing

agentCsSt fdG&mﬂ@S1¢011b1dehoseilghymume,tHeNemhumgeSPartlcle

' e d denotes ammoni a.- 20. In the
ardidiicor o7 MY 268

i"zing agent" of Table 1,
"120Fs" dlEnotes ﬂmne@gemlmeeowude ‘thenGve AR particle

:dlék ot es g yglumsulflte 25 A copper bl anket - waf er

%n epo r®8n bl anket-wafers were polished for 1

. mnute under the fO||0MAng pol i shing conditions using

: res ctive polishin conp sitions according - to
| & AP PG CEONPAPIEFFE PafplEd e (i measured by

._'theﬂHﬂEthf@ ﬁé&i§ﬁéﬂ@efﬁb§ho@fu%Q%@ﬁmCdﬂﬂ%éf“Multlslzer" made
10

polishing rate of _epoxy 30 resin were found on the

- PY REFY tHRLERF | B ng RBPniiPge 2 VRIS PRl Tic ke ediameters of

coEﬂbﬂMhl éIhﬁ&%&”nf@ﬁéatEQlengolEﬂﬂﬂalqﬁﬂ‘%}fgcaTagnﬁ fumed

2. In addition, each "copper bl'anket-wa as a

- sildgmarere imersereddoyntha daismeh dsififrest et greviied aning "N4

.Plu@ @IHI’%?%II) nﬂar@?&fgdslégg"eﬁﬁla %%X)é é&ﬂd}} Coulter Inc,

15

20

25

30

35

bl anket -wafer has a film 35 consisti'ng O
resin (ABF by A||nonoto Co.,. Inc.) on 13 an 8- |nch N
S”'fﬂ“ﬁ&%”éﬁl&%ﬁ{ é&%ﬂtf@ét“?9r5t<gghg§ %yﬁg(ﬁﬁgnt" and

condi ti ons> Pol | shi ng appar at us

f"S%ﬁﬂq%ﬂﬁqmpkﬁﬁﬁmﬁeageﬁt"A@&VTahde By N%T Cbrporatlon

Pol ingf R (i&% fyered - polishing pad "| G _
1000/Suba400" e pol yur ethane and nade by Rode

o Cbrb@?aﬁanotes alanine, and

"NH;" denotes ammonla

"eIn the column entltled "Ox1dlzlng agent" of Table 1,
'WQOZ" denotes hydrogen pcrox1de, and

- "APS" denotes ammonium sulfite.

A copper blanket -wafer and an epoxy resin blanket -wafers

were pollshed for 1 minute under the Follow1ng pollshlng

fcondltlons u51ng respective. pollshlng compositions accordlng
:to Examples 1 to 22 and. Comoaratlve Examples 1l to 8. Then,

‘the pollshlng rate of copper and the pollshlng rate of epoxy

'reSln ‘were found on the b351s of the follow1ng formulae The
'nresults are shown -in the column entltled "Polishing rate"” of
_Table 2. In addltlon, each ‘copper blanket wafer has a copper
film fovmed on an 8~inch silicon wafer w1th an electroplatlng
' method and each epoxy resin blanket -wafer has a film

"con31stlng of an epoxy resin (ABF by AJlnomoto Co., Inc.) on

13



10 .-

Pol i shing pressure: 28 kPa (about 6 psi)', 10
Rot ati onal frequency, of press platen: 90 mn-1, Feed
rate of polishing conmposition:. 140 nL/m n,
Rot ati onal frequency of carrier for supporting wafer:
95 mn 15 <Formula of polishing rate of copper>

an Polinshi agliave whiecappertd moim Moatindi ckness of
‘copper bl anket-.wafer before polishing [pnm -
‘thi ckness of copper bl anket-wafer after polishing

'<Po@pat1hgobbsHQMgpnbpne [mMn]. In addition, the

f th bl
af 167 L0R -85 RHORAS heds Or o JReiorg 5 HEE tPO?géﬁéﬁaﬁ@%cmne'

"ARWEafHHENBy NI CertioratdRil20" made by Kokusau
El ect

ool Vet ROZFEI BRHF kb ARETRE B AT OhY ot ot Kot

1008P8¥¥at 68 NmEu BMlpal el tHEndf an@paxder B§i Rodel

bl anket - waf er before polishing [g] weight of :epoxy:

CorpgsphiBPRanket -wafer after polishing [g]), /specific

- or aﬁ’bi?[sﬁﬁ.nép%ﬁés%%%'en % we3] (dodt i §hh gy area of
. epoxy resin | anket - waf er [cnﬁﬁ / polishing ti

[mﬂ?tBGlPaPﬂ-eﬁﬁéalu\Wé’r§°ﬁMﬂ"%ﬁﬁ%éb 25287 a2 8 oPpBr -

| -Conﬁ'éé&%ak@ys& pe&l%hrﬁfd A i b eh Vg ﬁasﬂﬁlaf an
epoxy resin and. "had trenches were epar ed.
t r eRehes Lpnaludaeauenac ipin aarr i g@pt hu@pogelpm gader: 95
fhe width of 85 um .a trench with the 35 depth of 20
pn1and the width of 300 mand a trench with the 14.
dept h.of 20 pn1and the width of 500 pm The patterned

.*%fo¥ﬁ §LS o £%8 4 éﬁ??%%ﬁ#%ﬁ gﬁb apgve- - nentioned -

op face of a portion-of
eacEoleshmngayemeb@mmaﬂpﬁﬁﬁzﬁuﬂﬁmimbnehéshmesnexpoeédCOpper

po |sh|ng condi t

ol S Bl g RpposhicaiaseCte daer

20

25

30

35

blamketbwaéemahémdrnpdﬂmsnxmgfame]bfpoheshpogtman@oﬂmln]
eac?n Iclg.tl.l% er ttho Q:%lc)ﬁpoessesd (I>iS i?hgm@ollagerhglanket wafers

befqre'and after.pollsnlng:was-measuredguSLng a sheet

resistance measuring instrument, "VR-120" made by Kokusai

5.'Electric.system service’Co.,'Ltdég.

_j<Formula of pollshlng rate of epoxy re51n> '

Pollshlng rate of epoxy resin [pm/mln] = (weight of

' epéxy resin blanket- -wafer before pOllShlng (g] - weight of

ﬂ:epoxy reSln blanket-wafer after polishing [g]). /Specific

gravity of epoxy resin. [g/cm ]/ pOllShlng arca of epoxy resin

.blanket wafer.[cm ]_/ pqllshlng time [min]

Patterned wafers which each had a copper conductor layer

on a resin layer which was made of an ep0xy resin and had

trenches were prcpared. “ﬂne trenches include a trench with
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



10

15

colum entitled "Renoving tinme" of Table 2. 10 Di shing
depth was neasured in a region (W5), in which a
trench with the width of :85 pmis forned,,. a region
(MB0O), in which a trench with the width of 300

is formed, and a region (W00), in which a trench’

'deg%ﬁi@ﬁi&@\andniﬁtEQOWpdthsofféﬂﬁedm.|nThacpabtethed wafers
werkS AL SRS, AT BOYL Sheh. BLAY £31825 g Fopsiitions

i ng. conposi t1on ACCOr di Ing
untadd a @cswppefraatte va&f Exapptesod b6 Sacﬂihe*ersé&ulltas_,rea:r detween

=i PR Shelion 2 Rt oo 01 SEABSuReRRN G ap Rk ehing

_nwe&ﬁmumm@ wmdqrdumgoimleka PRE840" towniz. Gtid Tomparative

tact, t ace .measur.enenf apparatus nmade by 20.
EXaPAST, &de%d §m|we ISR KEATRT o<t haP f—ﬁ@cppésthe

por‘talolmeonf eddie ze&ssm NOa flept bo HEaQéipEQ@H i@ HRRY 110N the
t he .conductor -l ayer positioned inside the trench

?c°lP§md§§Fé§$ﬁ? AP HE 9 HiBe " vaf ugabite £he di shing

dept h-neans that the portion of the conductor |ayer
positioned inside the trench. protrudes. . 25 The
r edP4BBEBALFERY) ofeaeaTwerd Wi avaPaapad (B8S), in which a

- trehehl huim%gvﬁﬁﬁh1Q5ft@§ Qﬂl §hf898%8np93 $9%% (W300), in

according to Exanples

- whighagpteenth ¢igtwihh w\mlteh @ﬁaﬁ@@dumnweégemmaexobfa
-regE%EYRW@@bhen%nzﬁﬁkaﬁ”§ht¥@ﬁghlQgthsghgs %FF: %O&géﬂhm is

Thus, th wer e -eval uated to be “exce

forWﬁQn ﬂﬁeﬁéGWa§’(}HﬁeﬂﬁEﬁQQm%dowaﬁheﬁ aﬁmeelmdkaahed using

precipita e 1 n-each

] ¢
ieacﬂ'%@@ﬁ%ﬁ t%. ighvﬁég+$%%nﬂnt§ E%g%ﬁﬁggn afte?z and

: Comﬁa\rﬁﬁgvbe@niamltesasl itoi8. fdlha eresiaytss> d0e bghgendiaGrhe -
: , B 10 h
.colﬁﬁﬁngﬁélkﬁ%dpr%ﬁfglrﬁ%%?&9g§ap y S aﬁ%ggmeﬁgurement E

m nut es e de |ve 8@

- of phecHpishangs ddiptmotas ctpea@qmaed eusmnbyasbabnfmgefror-muo"'

20

_ nute 8. ere are _shown in

8 PR S Tt B Bl Bon 2P RaF g s Made by
}KLApﬁppgnrngommn;aﬁnunm Rémnwd@;ﬂndna[lhﬁmrtﬁwpphui value of

E;cheRag ﬁ&% B@llﬂn&eans that .the pOIthn of the conductor R

' ﬂ”layer pOSltloned inside the trench is depressed, and the mlnus

30

35

'value. of the dishing depth means that the portlon of the

"conductor layer pOSlthned 1n81de the trench protrudes
25 ' "

The redlspcr51blllty of abrasives was evaluatcd as

"follows uSLng ‘sach of the polishing comp051tlons accordlng to
;Examples 1 to 22 and Comparatlve Examples 1 to 8 which were
-Charged in vessels made of polypropylene,-and which were left

_as it is for ten days. Thus, they were evaluated to be

exccllent (E) when there was no pre01pitate or when

precipitates disappeared.by shaking within lﬁmtgute even if

the precipitates were in.each polishing'composition 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
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.16.2 180 -0.9 -0.9 -1.1 E Ex. 13.1 6.2 180 -1.5
1.7 -1.5 E EX 16 4.2 6.2 180 -1:1 -0.8 -0.7 E Ex.

'fahiiBe4262150 -0.8 -0.8 09EEX185362150

_bﬂ)

Co er Epoxy resin [sec] WB00 Wh00 WB5 Ex.1 5.2 6.7 150
-0.5-0.7 -0.7E x.27.16.21200.4 -0.3 -0.3 Ex.3
5,2 2.1 150 1.5 1.8 1.3 E -x.45.13.7 150 0.3 0.3
0.3 E Ex. 56.251500.81.01.1 P Ex.6 6.5 4.5 150
1.0 0.8 0.8 E Ex. 6.7 5 150- 1.2 1.0 0.9 E Ex. 8 5.0
and. 2o h‘léOdef)eEtlvé D) OwBeB tHex h@l @i e 9. SidOndt
dl%agpﬁ?%ﬁ eﬁex? bg %h%j%ggEgoE:X 1% ld'ua:egs E—Z)oa[_?ggorei 051?1'?’6 results

Bownlifl EhechEu&n6e&IZtﬂﬁh(Tﬁh&hébékﬁlﬁiExtyI4of Table 2.

ong gowﬁ@éjﬁ@’ﬁf_ﬂ%ﬁfﬁ? ti’%fél;u D\/i(s hmé dqp_ 4. . JJ_ -ﬂicdispersibility
04| Gopper BEpoxyresin | 5505560, oo Wang' o WSO0R b g%e S
Ex. & 324k 0600 4.7 450 147065 £ | 0.5y 784 glg E
Ex. & 1 /7.1 5 B2 c |ex 1302 510 Pdo 503 2|2 A3 | E
Ex. By 452 ol 2 P90 511 41804 5lE s 514 %80 R-16B 4lg - E
Ex 4 1 359 C3.Ex. 16 01606.21180-3-3 3 033 8 -433 H E
Ex.€ Ex| %20.0 6.2 240 -3.150-4 2 -3.83 GO Ek, 811 4 E
[Ex.6. 2 15065 -0.542 -3 E AS0sho i1 Tabl 682, t.iH8 E
- EBx.Exanpl e671 to 22, thHe pdlsdshing Idate oﬂOConneo9ma< E
Ex.Bi gh,| that |s, 632 0 rri nsoor for ed.end tes | . 03 - E
Ex. 9 7.6 6.2 - 120 ] 05 04 | 03 E
- [Ex. 10 52 | 62 - 150 -0.6 04 | 05 E .
L Ex 11 | 53 .59 150 -0.7 0.6 .| -0.6 E-
Bx. 12 42 | 62 180 -1.0 -0.8° -10 - | E
[Ex. 13 6.6 6.2 . 150 105 0.3 0.3 . B
Ex, 14 4,1 6.2 180 T 0.9 -0.9 - 11 E.
Ex. 15 3.1 62 . 180 -1.5 1.7 -1.5 E
Ex. 16 1 42 6.2 180 | oc-11 ] -0.8 -0.7 E
Ex. 17 | 54 | 62 - 150 " -0.8 0.8 |° 0.9 E -
©|Ex. 18 53 62 150 0.3 0.6 -0.6 - E
O Ex. 19} 3.1 ¢ 6.2 180 | -16 2.0 -1.5 B
. [Bx.20 6.9 5.9 -~ 1200 | . 05 =20.3 0.3 D
- Ex.21 7.1. . 6.2 120 - - 04 | -03 | 03 G-
o Bx.22 - 7.1 6.2 120 04 <03 |7-03 G
‘(C. Ex. | 48 | 0 150 47 | 44 |- 48 | 'E -
C. Ex. 2 5.0 0 150 .| .5.1 46 | 45 |- E-
~IC.Ex. 3 2.5 0 -~ 180 - 3.5 3.3 2.8 E
C.Ex. 4 47 0.2 150 5.1 . 46 45 " E
C.Ex. 3 4.5 03 150 4.8 4.1 . 3.9 E
C. Ex. 6 0.6 6.2 180 33 38 |43 B
1C.Ex. 7 0.9 6.2 240 - -3.5 4.2 -3.8 E
IC.Ex. 8 1.4 6.2 150 . -1.5 2 -2 E
As shown in Table 2, in Examples 1 to 22, the polishing

10

rate of copper

polishing rate

‘was high, tﬁéE is, 3,0 jm/min or more,

of'époxy resin was also high, .Chat is,
pm/_min or more. On the other hand,

to-8

and -the

2.0

in Comparatlve Examples 1

the pol¢sh1ng rate’ of copper was less than 3.0 pm/min,

or the polishing rate of epoxy resin was less than 2.0 um/mln

A reason why the polishing rate- is low in Comparatlve

16
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25 .

polishing rate of epoxy resin was also high.,.that is,
2.0. 10 umfmn or nore. On the other.. hand, in;
Conparative Exanples 1 to 8, the polishing. rate of
copper was less than 3.0 pminin, or the polishi ng
" rate of epoxy resin was | ess than 2.0 pnmimn.
1 angagohswhiath&hpokiositieny raff e iwningy im @%a?ﬁ%i’ﬁbmg

_ comgégge Sﬁl §E tl;oﬁg(lr%t'ﬁré @Iar{t);?fe§oft§rqé of ; al Hﬁﬂaﬂ@ i nIn

I ng ~conposition Conpar ati ve Exanpl es

_ addahdoﬁ,l s sealon Why 4dui tionl shin@asore why ipe in
'Comggrta%hl ngEE{%gn%l:elssboVEol p Qolpargl | é’ggﬁxélg%ogﬁ Agt Qogtposa.tlon

at “edt Al /- conposition t Ive
of Emmatrasl%et @x&mpd@ess Hoto dbmi@esl adt| east:a@neataﬁc@ﬁgt one

an ab ra ive, a canpl exi ent oxi di

amoageﬁp fasrd&r fo C(%‘tall ?a?/%?rggf egﬁceisu O;( ggtzjtnﬁ agent.
renmoving tinme and dishing depth it was. found that it
‘was_preferable to. 10 set_the tent of _al um

AL o
" neaF yofgeﬁa§§y°PF6ﬁftﬁ%:9¥%Rﬁq S LY |%gogga8g§ removing

- £imk0a88l dikhe ngOedHn ,0f i ¢ heag- poRE BBeE at wlsZprefe¥able to

or nore from'the results'of Exanpl es 8,

setsgher RenseRtemt G Uiz 3C R SRBAY | }52maﬁﬁ§s%qr°f“r 5he results
~ of Eﬁﬁmb‘?t%‘él S o Q’»g Branlescde dantand 33, the usemioihacid at

he -a-ami no acid and 15 anmoni a as -conpl exi ng agents

0.2 regethen @suia £1om ESRAPFREULES . ORnH*FWPIgRd %0 Pge@Rd 9, O
'settQ% C g 10T, ﬂ“ﬂprgﬁﬂap§foﬁégelgt2”%@%5%"%oﬁﬁ$§ﬁ§ results |

romthe resul ts of les 2, 15 t'o 18. "Frointhe

| of Exesuiles & Ex?am:ﬁrt,fé 123an*éloli‘tse| polils thgnppmedo acid and -
15 |
zfandr eléul teqidoft cExeatpl Ee ozberd. of2hydrogas eeAtXifed 2t nearly

ammtopﬂta PR 1RA ﬂ”é@eﬁéseﬁ%ﬁ' ehEyr‘é@ﬂ@%%e@fV\‘ﬁ%ﬁtples 13

i i was used as a 20 conpl exi ng agent. From

1 hal fﬁ%@&@{{ ztgédwsléfe&smlalsyzf aver 3@l g Whehom the

e content of alum na sol was set at 1.5 nmassy or

reswie ofTisamusent2 cxadpl bs ahdwasboanfeanecartdato apPper
o poll%hl%r(]f] 1%er eacc'lill. S%ﬁﬁ%h&?dauqegogl'&%i%“ "V‘Jal V%.S%ij as a
20

ventl nis n

mte t he detal

| :_corrg:lmri@erae;emt bifr omaytHe ree It £dofi Exanpies . 3@06@ to. 22
"1t was Co%%lvralltltee Ct%atli Ittg'glsprBEBQ%Ht <fftl.lsrr%.‘s;;le lally favorable

vwhen the content of alumina sol was set at 115 maés%"or more.

The present examples and embodiments are to be

considered as illustrative and not restrictive and the

'tiﬁvéhtion is not tb be limited to the'details-gtven herein,
‘but may. be modlfled w1th1n the ‘scope and equlvalence of the

'appended clalms
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LLOYD WSE CLAIMS: 1. A polishing conposition for use
in an application for polishing an object having a
resin section with a trench, and a conductor | ayuQYD WISE
provided on the resin section so that 5 at |east the
trench is filled with the conductor |ayer, the
pol i shing conposition characterized by alumna, a
conpl exi ng agent, and an oxi di zi ng agent, wherein the
CoApMExi ng agent is at |east one conpound sel ected
roma no _ac ammuni_u
i gh%Ollflsﬂgnﬁ cgﬁﬁggo?loﬁogcBS?dﬁHgapoagpéﬁﬁF%lon for
phaﬁéﬁﬁﬁglZﬁdobﬁebhahabhﬁgrGSEQSSQC%EQM1b& &ift@Sian trench,
aye provided on a substrate. 15 3. The poli shing
ﬁpBSFPPBHCESEOESVﬁﬁ PEO¥IErR $Pofths, reéﬁ&ré@FéﬁP?eﬁo that
ae 1hattt BReCORBhEX Y 29eNbd $18R 2haMBAALRTIE alder, the
at | east one conpound sel ected from ammonia and an
RARbANURTsaPMPogd t4onTRaapaitShilAgdc bi¥pediuion, a
B6RBL0LRMo" 9ehel My SNALAEh Sbeed el NahotiSn cne
cont ent a-am no aci 8
compbsxtngnagsn@ 0% Bo 286aslassie Eomﬁbenpobeihnm@d from an
COﬁBOSItIOﬂ according to claim3 or 4,
aratPeffz8d PAMPRA 'tﬁédcéﬁtéWPOBFUEtSPéést one
compound selected fromanmonia and an anmoni um sal t
in the polishing conpositionis 0.1 to 10 mass% 6.
Fhe poTh%hP%bl%Bhﬁ@sFPWBﬁSaEéGPd?ﬁ@ofélﬁﬁthnélé#m 30
u r a r lsu I
e Lot AB T e e P R oodrt Fon oo Laver
aceovidedgonoaanybeheadt. clains 1 to 6, wherein a pH
of the.polishing conpositionis 7 or nore.

3. The polishing composition according to claim 1 or 2,
characterized in that the complexing agent is an o-amino
acid and at least one compound selected from ammonia and an

ammonium salt.

4. The polishing composition according to claim 3,
characterized in that the content of an o-amino acid in the

polishing composition is 0.01 to 20 mass%.

5. The polishing composition according to claim 3 or 4,
characterized in that the content of at least one compound
selected from ammonia and an ammonium salt in the polishing

composition is 0.1 to 10 mass%.

6. The polishing composition according to any one of

claims 1 to 5, further characterized by alumina sol.
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5 8. The polishing conposition according to any one of
clains 1 to 7, characterized in that the a-anm no &9¥DWISE
is at |east one compound sel ected from gl yci ne,

al ani ne, valine, |I|eucine, isoleucine, alloisoleucine,
serine, threonine, allothreonine, cysteine,

nmet hi oni ne, phenyl al ani ne, 10 tryptophan, thyrosin,
proline, cystine, glutamc acid, aspartic acid,
hrglrnThEzpmﬂishﬁm@l¢mmpéblﬂh@np@¢¢shdn@gcbup@3ytomﬂ of

d f
SFE e L Tra amminF e 8hp  SrabFTufe: 8o Buef 18R 2CkERRET Rion 1o
sebechede f rom ammoni um car bonat e, anmoni um

hydr ogencar bonat e, anmoni um phosphat e, anmoni um
nitrate, amoni um sul fate, ammoni um chl ori de, anmmoni um

pxal atg, o JEPMUAMET LERLSs 1 AR N: LR SYLEY N8 €an@Ndne of
ammoni um tartrate. 20 10. The polishing conposition

ab&bnﬂihgt®o7angh@necbérlzéa|nB th&b Bhechammcher bzed is at

in épaén Qné'$$1§9€8& k%om l#8§§é oQ?aﬁ?HB?”OQline,
2Tt @ fro ersurfuric acrd, errodi € aci

p@m@hm@rlnsabedclperaaELDtsamedciperfsenineZSthcbdnine,

njtric acid and salt thereof, and h dro n.per.oxi de.

AL O TP R RS noCHat ABE CHBPBRE P DEA BYS RLBHAPLAG! t he

§*¢§$pm9n00€pg§b§i@n pe6oLHENgCcy ot any, gnetamiel akhy,
o 10; and 3 ol i shing the object by usi ng the

PP RPEE b @@;dshaﬁ@lne@ﬁpégdthbﬁtldgne

9. The polishing composition according to any one of
claims 1 to 8, characterized in that the ammonium salt is
at least one compound selected from ammonium carbonate,
ammonium hydrogencarbonate, ammonium phosphate, ammonium
nitrate, ammonium sulfate, ammonium chloride, ammonium
oxalate, ammonium citrate, ammonium succinate, and ammonium

tartrate.

10. The polishing composition according to any one of
claims 1 to 9, characterized in that the oxidizing agent is
at least one compound selected from persulfuric acid,
periodic acid, perchloric acid, peracetic acid, performic

acid, nitric acid and a salt thereof, and hydrogen peroxide.

11. A polishing method characterized by:

preparing the polishing composition according to any
one of claims 1 to 10; and

polishing the object by using the prepared polishing

composition.
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