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WD 20061019402 PCT1US20051003422 NON- AQUEQUS
M CROELECTRONI C CLEANI NG COVPCSI TI ONS CONTAI NI NG
FRUCTOSE 5 FIELD OF THE | NVENTI ON [ 0001] This

W&%&l?ﬂnrel ates to net hods and non-aqueousgtéll.ﬁgmogyghuzz

conpositions for cleaning mcroel ectronic substrates,
and particularly to such cleaning conpositions useful
with and having i nproved conpatibility with 10

m croel ectroni c substrates characterized by copper

met al | i zat i oNONFAQUEQUSMICROELEICTRONIC KLEANINGt he use
of such cl eani ng conpositions for stripping

photoresi sts, and CPMBREHIONE SONTAINING M pl asna

process generated organic rganonetal lic and v

I norgani ¢ conpounds. is Bﬁ@o@%&ﬁD TO THE | NVENTI ON

[ 0002] Many photoresist strippers and resi due renovers
have been proposed i \yCroel ectronics
field as domstreanﬁ’fg?ﬁbdgzﬂ%w 0 l‘?ﬁe

manuf acturing-1ine.cleaners. In the manufacturin .
pri988s aThii inveptiom Jelates é%ofﬂ?ﬁ'@gﬁsta"i’s”%‘ﬁﬁ%?cl“gd dggning
a &&flﬁdsittﬁﬁ_?%g ;%feanin%nﬁ:cﬁoeﬁstrﬁsd Eubéuaé?s 288 paﬁtlndmmqu %uch
on e in-film Follow ng haking, the unpo i.zed .
R CHrRASIETE BT It Ao (RERYER o batbl” Wit
r eﬁidr@élftﬂrohﬁm 5 strdted blﬁiadtfrlﬁﬁsﬂﬁg.fopldeﬁ metaligationd eTﬂglllmgntion
mat er i i.ch is gener a dielectric or net

a9t relptes 191155 up oL R SeannaGerturesind e sfbaPB el
Soand cleaing rEBidues feim plasma pascesdiganensiéd arfartia mrganometallic and
solutions. 25 selectively attack the

ph%?%ﬁa%icgfni’awb otected area of the substrate. [0003]
Additionally, followng the term nation of the etching
step, the resist mask nust be renoved fromthe
protected area of BACKGROBNDSTO THEUNVENTICN Al

finishing operation can take place. This can be
acconplished in a plasma ashing so step by the use of

sui tabl e pl asma ashing gases or wet chem cal .
st i00B&er sMany. photoresist sirippers and residue removers have been proposed

for use in the microelectronics field as downstream or back end of the
manufactuting-line cleaners. In the manufacturing process a thin film of
photoresist is deposited on a wafer substrate, and then circuit design is imaged on
the thin film. Following baking, the unpolymerized resist is removed with a
photoresist developer. The resulting image is then transferred to the underlying
material, which is generally a dislectric or metal, by way of reactive plasma etch
gases or chemical etchant solutions. The etch gases or chemical etchant solutions
selectively attack the photoresist-unprotected arsa of the substrate.

[0003] Additionally, following the termination of the etching step, the resist
mask must be removed from the protected area of the wafer so that the final
finishing operation can take place. This can be accomplished in a plasma ashing
step by the use of suitable plasma ashing gases or wet chemical strippers.
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WD 20061019402 PCT1t 1S20051003422 Finding a suitable
cl eani ng conposition for renoval of this resist mask
material wthout adversely affecting, e.g.,
di ssolving or dulling, the netal kbos

Iogﬁsgg%roven probl ematic. s [0004] As pCrfSolbiben:
m croel ectronic fabrication integration |evels have
i ncreased and patterned m croel ectonic device
di nensi ons have decreased towards the size of atons,
andinding s guitablereleaning sompasitiontfopgawesl aoftinis ugsistimask material
Ci WhHbitSadVarsen Hifdeifhg, @ i%@&bﬁn&”&@éﬁmf o Jlﬂﬁ‘npb?ﬁé”ﬁetal

i ncreasi ngly common | eart to e
nepmq'tmlzﬁﬁmpragertwebl@mﬁ%ctor material , |nst ead of
al um num since 10 copper is nore beneficial in
reduci ng the heat formation. These copper . contai ning

' ._have. d ., add |
cn 8 oS HiofelFatelc TamedfrorBeBIRE SRa e anc
l\/apyttmneﬂ: sigotlecthrio Idegge dmmsiehs havesddchessed awaedd thersize of
pr Ewn%“ H%el?{gét 9&%d a3 r%rﬁt%%ééés(%ﬂ?cfug@gr}ﬁ %ixl'cHitssn have become
g

conveh 10 sSem con evi ces
Al 8SE0Ru® prokllent.CUs has (bzcasme inctagsiagly ccomioen irethenpit ¢y emhploy

(ag%de? thEBNEAL] ase% kHeZE&dﬁEtBP%dfér?a? mgﬁﬁd SfeiBinfum, since

xylanlne stri pper resi due renover

coﬁpmrt s omeren henefinial eIQSTBGHFIS}Q Jb@&%rfowﬁm nghese copper

deyhRSiRin rﬁ.eroéiecmm?é ﬁiakénzsatﬁaoa Presbitd %Sm&ﬁaﬁ“éhélléﬁbééfto find
unsui tablle for those with aﬁyer netallizations

Si AFGeRtabie cieaRRr caposiionset Many RmFess denpplogy, epmppalions that
A htai:]a Béri Es%dlotdﬁy uefesopéalfaswdiﬁ%mb orlo “g@ﬂgnﬁﬁﬁalﬂl%bmhductor
in e conpQsitions are enpy a

| naetsas, Shaiag SR IS DR o bS A BiRed wit
ol e ot o1 ael ety o e T Tiet oo b of
o AP TpE oot 4o Bipcaet ity s Ik SR B5vCER it A
e tretdllizagohsyblithare poagtiedlly unaiitablecfot mosermthﬁopbgr metatlizations.
or rallze these residues ca e

abg@ﬁ%ﬁ]{,%ﬁé 't COREET, 'Pﬁt? zegrﬂ{e pﬁts [l% Iﬁgcflf’ ﬁgﬁneall z*éS d%\%oes unless
uneigsificanbadjustaieptsiimthe coipositions acamade. corrosion to the
metal structures. The circuitry materials are corroded
by the wundesirable materials and produce

di sconti nuances in the circuitrx and
[0005} Removal of these etch and/or as remdues followmg the plasma etch

and/or ashing process for such copper and aluminum metalllized microelectronic
structures has proved problematic, particularly for substrates metallized with
copper. Failure to completely remove or neutralize these residues can result in the
absarption of moisture and the formation of undesirable materials that can cause
corrosion to the metal structures. The circuitry materials are corroded by the
undesirable materials and produce discontinuances in the circultry wiring and
undesirable increases in electrical résistance.

[0006] Heretofore, photoresist sirippers have often contain_ed amines since they
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undesirabl e increases in electrical resistance. 30
[ 0006] Heretofore, photoresist strippers have often
cont ai ned am nes since they -2 W) 2006/019402

SETHRARE, 002422, generally show super o chesfgspon

the ability to strip such hardened photoresist from

the surface of the mcroelectronic substrates.

However, copper is generally also severely attacked by
anbarasaliyngnow; sypefiercaleaningepatiorraaice da jaackinghhagenad photoresist

SUGHY 3n G 4Bty BNStip F%hu@ﬁ ‘Haﬁfe‘n&& pﬁoﬁi‘ésis@m%ﬁn 'tﬁe diifddeZ60the
w t hout nodijfi'cation. Therefore,

e STRTRRIP OIS SHPSHAER HoWeNB FAPPSLIB PRI RS RRYP IS tpGkod by
St GinHRR an@ kighifieA ﬂ{eﬁl @6rrdbﬁﬁ daf ob&if nfrguen 8 ebhticral ptiotoresist

LT TR i i TR
Copgsper Qﬁmpaﬁbleb bﬁot?rggfts?%tﬁ;fpes blr ﬁl‘eameﬂrfezr uﬂz incthe aniabe lectronics
g Bl B e e ALY B0 b et
c o preidebh ecdpper wempafitidn pmbtmresmtl retippealdri deahendioerusal i, the

gﬁcz?élgémﬁﬁgﬁ‘hd?}gﬁ% partitulalt I)f f‘% '?:géﬁég%é@ﬁ?d%gﬂhélf‘ 'Yh&tois also
of compatibfeafoe lusel ivétp| aiy'elnumtmatslllzﬂdgoateed$ r &ince the same shlft in
pr 99 hﬁ&o@ njh p@ﬁﬁm{nﬁlne 30 eEogPEP %etﬁlﬁihtlgﬁ i4S %efng seen ln the

suc S UMVA|

producit n anel I's BRI EF

OF davgiopmeiEnTiabRape @iw]aysatd& agﬂ deiiwbﬁdp Pegvide %FtﬂPWéleé"ef
anghq¢ s i FEEBEIh E%Sﬂaﬁr’lﬁparfehdt@play‘swem ion are

provi ded by no -aqueous conpositions that are
essentially non- corrosive toward copper as well as

al um num and that conprise a polar organic solvent, a
hydr oxyl at ed am BRIEFeSIOMMARY QIOTHBSNGENTION bi t or
fructose. The 20 conpositions of this invention nay

al §90Zbnt Back anduplintoresist sirippars andi cleaning cepmnesiians of this

The, htf‘o?\nérgg%&agp@ %gtrioﬂ"ég%l&;ust &n@:dfﬁlﬁﬁé‘ ke Tar& Fdsdiffially non-

use over a roce oper at I ng
coforesiveriowsrd qznﬂpahds W@lﬁpé ariminun anh&hat &ﬁmseseué oalar grganic

ef L&GLAY @l Hydr6i e gﬁﬂfn ﬁrﬂ %E ;2 & E‘ééloﬂllﬁﬁﬁ%reﬁ'&%@h The

resi dues, sacri ng materials and
anEPmpesiianst q>fvté1wcdyemtw@sme)w;)° cartaint 4 swebey of jqtheseptional

be@dmponents. The cleaning compositions of this invention can be used over a wide
range of process/operating conditions of pH and temperature, and can be used fo
effectively remove photoresists, post plasma etch/ash residues, sacrificial light
absorbing materials and anti-reflective coatings (ARC). Additionally, it has been
discovered that very difficult to clean samples, such as highly crosslinked or
hardened photoresists and structures which contain titanium (such as titanium,
titanium oxide and titanium nitride) or tantalums (such as tantalum, tantalum oxide
ang tantalum nitride) can be readily cleaned with the cleaning compositions of this
invention.

{0008] The non-agueous, essentially no-corrosive  microelectronic

-3-
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25 discovered that very difficult to clean sanples,

such as highly crosslinked or hardened photoresists

and structures which contain titanium (such as

tlt ni titaniumoxide and titaniumnitri
%gf/ﬁlﬁils“z(such as tantalum tantal um oxi de @g)rl]'/aﬁioosmouzz

tantalun1n|tride) can be readily cleaned with the

cl eani ng conpositions of this invention. 30 [0006]

The non-aqueous, essentially no-corrosive

ni e¥ipperiiaaneheampasitiopiobhisdmenian willrereiaiy gesrirsfion about

st i @9?6 él&‘d&@ﬁ% oFﬁ’l@Qﬁﬁéﬁlé piisr Shvenbiron Aot BNo wbblt 15 %
gener al | n&rlse rom about 70 %t.0 ﬁl’gd%ﬂ%t 95 % of

t hef avegamaelcp diexviaded, @ntine. randn? L6BE%IO NOINNg,AKaYNt of the

% frgétoédneommmnﬁ.bhw rReNyaR REmagbone 0.1atidtcaabout 15 % of the
rosi o t|n

C SRty The i partarisheR, Pietiden S0 i specbatEh B pEckSIh g foal

thWeE_thuﬂmé oisaning bempdsitipar cent ages provided in this
specification are based on the total weight of the

cl eani ng conposition. [0009] The non-aqueous,

es{m]m] al The nownegueas, vessentiaipi mgh-cbwosiveng Smppiﬂgfdeamng

CoBRHZS g Bri 280 00 SBloBhy o] APk tormpatti
butompondntsnmownrtg)bmmnpdmm to mwr@stsmh aﬁuqﬁrglatmg agents,

ot gﬁﬂ?lll Htmﬁr[%x%h-sﬁ@@ﬁt@' RtdbfizRE- 894 ViRBEaP chelating or

neta atln or coO IeX|ng agents
ot nemphe&rnaIagemtss,rqslsﬁr@aetalrmrraﬁ?@m*bﬁ@ﬁoa

DETAI LED DESCRI PTI ON OF | NVENTI ON 15 AND PREFERRED
EMBODI MENTS [ 00 Back end ot oresj i ppers and
cl eani ng conpos[PE']'!%'hEDd?EQq’ﬁ'E?lqlﬁggﬁwgw?gﬁ% provi ded
by non-aqueous CORRPSPREFERREDEMBOBIMENTSNtI al |y non-
corrosive toward copper as well as al um num and t hat

conprise a polar organic 20 solvent, an organic
hy dacengy | abaek AH NBhoterBsistastrigparsr arsi cleaning hedmgiasitions of this

];LF{f&gﬁ%%arﬁumgﬁeﬁgﬁc{qﬁﬂggg Swossmoﬂél %mt e e@é(ntﬁhf‘ ﬂon-
corrosive toward copper as well as aluminum and that comprise a polar organic
solvent, an organic hydroxylated amine, and as a corrosion inhibitor fructose.
The compositions of this invention may also contain a number of other optional
componentis.

[0011] The cleaning compositions of this invention can be used over a wide
range of pracess/operating conditions of pH and temperature, and can be used to
effectively remove photoresists, post plasma etch/ash residues, sacrificial light
absorbing materials and anti-reflective coatings (ARC). Additionally, it has been
discovered that very difficult io clean samples, such as highly crosslinked or
hardened photoresists and structures which contain titanium (such as titanium,
titanium oxide and titanium nitride) or tantalums (such as tantalum, tantalum oxice
and tantalum nitride) can be readily cleaned with the cleaning compositions of this
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conmponents. [0011] The cl eani ng conpositions of this
i nvention can be used over a wide 25 range of
process/operating conditions of pH and tenperature,

&g@%ﬂ%%?lggﬂ used to effectively renove photo ‘?:E‘}U%Etﬁsmosuz

etch/ash residues, sacrificial

absorbing materials and anti-reflective coatlngs

(ARC). Additionally, it has been discovered that very
difficult to dean sanples, such as highly crosslinkéed
orinvémfiomlened phot oresi sts and structures which contain
titanium (such as titanium so titanium oxi de and
tltanlun1n|tr|de) or tantaluns (such as tantal um

qo0+djumThei denonsaadesusnt alessantiallyr | WX CUE@RIVBe r'@ar@ﬂeyfmmc

SR RS 9GS et L b

no'm afqm@ahsut 95 Yo rprefarably fiemcahorb P\ t Pnaé’PLﬂe éi‘%r 6’#ﬁeE‘°re

S”' Rai 1y Fhfmasttut %8”%%%&:9%5% thhé o@&h%dlﬂnsownt from
eWE conprl se fromabout s gﬁuf%%? 0/& ore

prmab%ymabgmh ‘@o%upref@a%ftﬂ@"am 396 t'5/ g m

pf@%ﬁé@%@&@%@% BBuPhoi 9, ofelbrgfic Hydrokylatad amine, and

ani c ar sol vent bout 1 9%t

pr efoerraawwrmbétwgaﬂswtn*@ 78 b1 PR SOrP510, 'Rﬂﬁ‘g"qhée'qe%'% from

o Sh&U %dtB ra@mluatm%t pRefdfalbip framaatioutl © %to akfout h2 %, and more
gani c roxyl ate

copretarE N SRR P 9 R - pHBeyTciops The i percentages

i NBiRide@rn tRNGeRIfkatich e Bésedbon tthe tatabweightioh dite plganing

% preferably fromabout 1 %to about 12 % and nore

pr EPBPEINOP- f r om about 3 % to about 10 % of . the
fruct ose. The wt percent ages provi ded in this

2 il 6PN, €8 il s it phes ot o
thseltaum/erg*anmnpa}amsmi\wm,aprnfemtéy OFYansr Eoi@'fs Yﬁpts at mcludes
;g:atm‘a %ﬁf*{, ?Q s@h&{?& C%Qt]gmnatlcohefs%arﬂ@ﬁ% Su@hdirganic polar

am des, sul fones
Suisbioniis /s abulrese gt fimitashis) eraanig Aolas Spiveas SR As suifolane

%{}E@d%ﬁlﬂ@ﬁenﬁ—sﬂ f]&é} 'ﬂHeH‘F}@utfdPéﬁe &i—ﬁropﬂt shiforief edimethyl
ani c ar veénhts such 8 ane d h
sulfoxide (DMSO) methyl suifone, n-butyl suh‘one 3—met yisuifolane, amides suc

as 1-(2-hydroxyethyl) —2-pyrrolidone (HEP), dimethylpiperidone (DMPD), N-methy}-
2-pyrrolidone (NMP), dimethylacetamide (DMAG), and dimethylformamide {DMF)
and mixtures thereof. Especially preferred as the organic polar solvent are N-

methylpyrrolidone and sulfolane and mixtures of both of these two solvents.

[0014]  The organic hydroxylated amine compaonent may be one or more of any
suitable hydroxylated, preferably hydroxylamine or an alkanclamine, preferably an
alkanolamine. Suitable organic hydroxylated amine useful in the compositions of
this invention include, but are not limited to hydroxylamine, monoethanolamine,
diethanolamone, friethanolamine, and particularly 2-aminoethanol, 1-amino-2-
propanol, 1-amino-3-propanol, 2-(2-aminoethoxy)ethanol, diethanolamine, 2~(2-
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(tetrahydrot hi opene-1, 1-di oxi de), 3-nethyl sul fol ane,
n- propyl sul fone, dinmethyl 20 sul foxide (DVSO), nethyl
sul fone, n-butyl sul fone, 3-nethylsulfolane, am des
such as 1-(2-hydroxyethyl) -2-pyrrolidone (
HOPHHPPperi done (DVPD), N et hyl - 2- pyrro:i“E'E%)Ur%oomm‘m
(NMP), di net hyl acet am de (DMAc), and di net hyl f or mam de
(DMF) and m xtures thereof. Especially preferred as

the organic polar solvent are N- nethyl pyrroli done and

; g' %rg:gbitﬁ Flamirb)athariolr aﬁz afnuhe?iyttam;nd)aaﬁanmoaawltne fiks, and
he _orgapi ¢ a a e
25 it ompee MRS O B b A RIS

pr eﬁ\eh@élhahdramth@xwemnermre ariethhi@arainanamk | 1-amino-2-propanol

prefe ap _alkanol am ne. Suitable organic
hyd?QfL r@%{@'ﬁﬁohe useful in the conpositions of thi S

inventlon i ncl ude, but are not limted to

hyd@@ﬁ%@l ang eco parﬁl Pn fﬁ%y%&} b hﬁ%j@ﬁﬂam one or

tri nol a am noet hanol
1- ammoreo-of -anyr eqntabtm organanhydgmgl-pqrﬁgalng”co-solvent Any suitable

200@’}58%2‘8?"%%@@3@% EH&?%' @RISR id the composidns of

am thise dnvehtien. nofxandeso of such suitable organic hydroxyl-containing co-
%ol@é'ﬂl@ﬁ’n by, '@%@%ﬂuhﬁ(éoﬁﬁ' élﬁYléﬁléj%le dropyeneaitol, glycerol,

ures t er eof prerera ani

h y dRmsk PIaoe Bng nqhgl[;yl c‘%}h?fé rf@‘n@'eiihglenmv&ef {@ﬂgp PR Qgrbltol (2-(2-
di ephsRRkiixyjathanbl iapl lEHBitol emeatiasy] ahd avatunated aluohplarsuth as

and m xXtures t ereof 5] The 0Si ]
t hi €thapr)e REPENC ﬁgytagqnlsznew 4{511 Fn@xagg ?Wo%%g:? o$r§d mixtures
mDr @:elﬁé‘of anEsﬁéUIél@bblt@fegfeﬂaﬂt ca hepciyolvepd i @AReEtmXygthoxy)ethanol
v uita ni

co. & g&ibt ‘ﬁﬁ?’%@%ﬁfﬂ‘%@%& ﬁr?itlﬂgh%gﬂ:b&sﬂong%gtt@# fHvBRkion in
t hl &n Iamoant ibased G &eptotes wefght ofcthe saimpadifian, of {rami @ to about 30
hyd ontaining ¢ S 9 ‘
A S ch  % FOlB3\ e, bt i aoout o
gl ytoedbmlut 20 at?%d. nono- and di al kyl ethers of dl et hyl ene
gl ycol, known as Carbitol (2-(2- ethoxyethoxy)ethanol)

and Carbitol derivatives, and saturated al cohols such
as [00168) The compositions of this invention may also contain one or more of

any suitable other corrosion-inhibiting agents, preferably aryl compounds
containing two or more OH, ORg, and/or SO2RgRy groups bonded directly to the
aromatic ring, where Rg, Ry and Rg are each independently alkyl, preferabiy alkyl
of from 1 to 6 carbon atoms, or aryl, preferably aryl of from 6 to 14 carbon atoms.
As examples of such preferred corresion-inhibiting agents there may be
mentioned catechol, pyrogaliol, gallic acid, resorcinol and the like. Such other
cofrosion-inhibiting agents may be present in an amount of from 0 fo about 16
wt%, preferably from about 0.1 to about 10 wt%, most preferably from about 0.5
to about 5 wit%.

[0017] Organic or inorganic chelating or metal complexing agents are not
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et hanol , propanol, butanol, hexanol, and

hexat | uor oi sopropanol, and m xtures thereof.

Especially preferred as a co-solvent is

2-(2-et hoxyet hoxy) ethanoi is (Carbitol).

PPE@ZUB@ 1[3? %sent in the conpositions of this i %Cé‘ms?.fo%%ouzz
in an anount, based on the total weight of the
composi tion, of fromO to about 30 wt % preferably
fromabout 0.1 to about 25 wt% nost preferably from

abouéquited, butwofiebsubstatiiaMbénefid) s{n&Dé@]forTé)enmflﬁioiré@ PpRoduct

ft {
o, b BHRCH 2 PR s s SR sy mov
ar y bbe @pipiayed ds the combasitions ®f thioinwgntiomr Exﬁrpleiﬂﬁswtabid Ichelating

e PLCREPIRHS SetRrseled bLETH iy el e ) Eppésdideiamive

_pr eftairaabetic adid (CyDDA), fathyfankdiembec zirbanetiatasits (ELDTA)asidnnates,

pr ekg&gﬁ&%}h%¥ mldérie%ﬁl%ébﬁon%aﬁfﬁmh\ﬁé%oﬂg% efrané- I'[ydroxy-

erred corrosion-in I'ng agen
t here- mlyosmonatnénmhoanmamtooumﬁn,g gipvlangdiamine, digiylenetriamine

aci dr g t@ghlrﬁnﬁn&ﬁﬁaﬂ l‘nlﬁiﬁtsessécd“ e%gib@édiamhne tetra(methylene

COrr osi on- n ents ma
G o BheSEBPNIE ABH) (FTOIR et ieestiaing Pote{mEtIEng FDBRoNIC acid),

aboy athyiéh kA &M@th Lo lcadd nér*EczOi‘ﬁi>e’ﬁii>e‘95v'Eh f.
0 F\?g‘la%u{e@gﬁmn&%go 0 &Bgﬁﬂﬁc orcwl nor ereo

che|T he ichgjating W&W'“&?rﬂfﬁ%%ﬂ" H’g agemgs'mn ABEMALL gggrom 0 to

2086?&&?&@?%5@?&!%?9%&%%6@20 1%%0&?\2' widslt Métﬁﬁ‘f:he]atmg or

substanti.al benefi such a anp i_npr

o+ BUBPIHE o BEFTE y OF HRGR ABPIGRARSIC Ut 0P a ATy Enediamine

chekﬂ%&h{rﬁ@hﬂénﬂﬁhdﬁph@ﬂﬁ‘ﬁf bnﬁﬂ (EDTAgRNGfier maych iv@rovep |stabilidation of
e, co sitiaops of. .this Lnventia

sui e TRGRmAoRoneche tie gy agone of B iy Bh gprtaining

ar e oxiditzing iagérte at doflid amhﬂkahﬂemydﬁb@a%wlamrgenera&y preferred.

tetraacetic acid (CyDTA), ethylenediam ne tetraacetic

acid (EDTA), stannates, pyrophosphates,

al kydo1 dPneﬁﬁiidPthbﬂﬁﬂefal adrtodiof eitibiolsl ¥ah dsdefizotriazole, may be

igﬂs&sp&ﬁ@g ook of iR e Ror L oBROSAIRAA SR 01 102

[0019]  The cleaning compositions optionally may alsc contain one or more
suitable surfactants, such as for example dimethyl hexynol (Surfynol-61),
"ethoxylated tetramethyl decynediol (Surfynol-465), polytetrafiuoroethylene
cetoxypropyihetaine (Zonyl FSK), Zonyl FSH and, the like. The surfactant will
generally be present in an amount of from 0 to about 5§ wit%, preferably 0.1 to
about 3 wit%.

[0020] Example of cleaning compositions of this invention include, but are not
limited to, the compositions set forth in the following Tables 1, 2 and 3. In Tables
1, 2 and 3 and the following Tables the abbreviations employed are as follows:
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or triethylenetetram ne functional noieties [e,qg.
et hyl enedi am ne tetra(nethyl ene phosphonic acid)
(EDTMP), diethyl enetri am ne penta( et hyl ene phosphoni c

' Lo.and triethyl enetetram ne hexa(neth
g@o%}ﬁﬁ%lﬁ%é acid), and m xtures thereof. The)‘%ﬁe é"t"?’?fgm
agent wll be present in the conposition in an anount
of fromO to about 5 w% preferably fromabout 0.1
to about 2 wt% Metal chelating or conplexing agents
of various phosphonates, such as ethyl enedi am ne
tetra(net hyl ene phosphonic acid) (EDTMP) offer nuch
i nproved stabilization of is the cleaning conpositions
of the cl edMPRN-metiylowirdlidmose of this invention
cont ai ni n iz ng agents at acidic and al kal i ne
condi ti ongSI:;lﬁr)fglé léégare generally preferred. [0018]
Opt i onal : PMEOFdimethy sidteixidesi on i nhi bitors, such as
benzotri az = oyed in an anount of fromO
to about 5%5‘%_8@% e?g_wefrom about 0.1 to 2 20
W % [ 0019pMirFdmethémantidec onposi ti ons optional |y may
al so cont gE@=-gRfery |ﬂgue sui tabl e surfactants, such
as for exapple di,ma% yl hexynol (Surfynol-61),
et hoxy! at PRIt hyl decynedi ol (Surfynol - 465),
pol yt et r af TR HGREdRGIARIBe 25 cet oxypropyl bet ai ne (Zonyl
FSK), Zonyl @E§H and, the like. The surfactant wll
general |y 'p'?‘%@‘@%?ar\o M anount of from O to about 5
wt % pref ety afinb-2-propamsiut 3 wt % [ 0020] Exanpl e of
cl eani ng g_gitio_orsi {oi ons of this invention include, but
are not TP to, the conpositions set forth in
the followng Tables 1, 2 and 3. in Tables 1, 2 and 3
and the foll ow ng Tabl es the abbrevi ati ons enpl oyed
are as follows: -7 WO 2006/ 019402 PCT/ 11 S20051003422
NMP= N- et hyl pyrolidi noné SFL= sul fol ane s
DMSO=di net hyl sul f oxi de DMAC=di met hyacet am de

Table 1
Compositions/Parts by Weight
Components 1 2 3 5 5
NMP 46.67 46.67 46.67 46.687 63.33
SFL 23.33 23.33 23.33 23.33 31.67
DMSO
DMAC
DMF
EG
CAR 20.00 20.00 20.00 20.00




DMF=di net hf or mami de EG=et hyl ene gl ycol CAR=car bi t ol
10 TEA=tri et hanol am ne MEA=npnoet hanol am ne
AMP=1- am no- 2- propanol FRT=fructose 15 20 Table 1

bl gns/ Parts by Wi ght Conponents 1 2 2000083422
W&%@% 46.67 46.67 63.33 SFL 23.33 23. %ﬁé’% 3?%!
23.33 31.67 DMSO DVAC DMF EG CAR 20.00 20.00 20.00

20. 00 -8 WD 2006/ 019402 PCT/ US20051003422 TEA 9.70
9.70 MEA 10.00 10.00 0.30 0.30 AWVP 5.00 FRT 5.00 5.00

5.00 57@&A 5.00 Table R Conposiftioag0Par|ts &y0Wei|ght
MEA 10.00 10.00 0.30 0.30
AMP 5.00
FRT 5.00 5.00 5.00 5.00 5.00
Table 2
Compositions/Parts by Weight
Components 6 7 8 9 10
NMP 60.00 46.66 51.33 80.00
SFL 30.00 23.33 25.66 90.00
DMSO
DMAC
DMF
EG
CAR 20.00 20,00
TEA
MEA
AMP 10.00 10.00 5.00 10.00 10.00
FRT 5.00 5.00 5.00 5.00 5.00
Table 3
Compositions/Parts by Weight
Components 11 12 13
NMP 60.00 60.00 60.00
SFL
DMSO 30.00
DMAC 30.00
DMF 30.00
EG
CAR




10

15

20

25

Conponents 6 7 8 9 10 NWP 60.00 46.66 51.33 90. 00 SFL

30.00 23.33 25.66 90.00 DVSO DVMAC DMF EG CAR 20.00

20.00 TEA MEA AWP 10.00 10.00 5.00 10.00 10. 00 FRT
5.00 5.00 5.00 s Table S Conpositi

§V98¥?%§'” Conponents 11 12 13 NVP 60.00 60. APz

SFL DVBO 30. 00 DMAC 30.00 DMF 30.00 EG CAR -9 WD

2006/ 019402 PCT/ US2005/ 003422 TEA MEA AMP 10. 00

10. 00 10. 00

TEA
MEA
AMP 10.00 10.00 10.00
FRT 5.00 5.00 5.00

[0021] The anti-corrosion resulls obtained with the fructose containing
cleaning compositions of this invention is by the following test results for a
fructose containing compositions of this invention and the comparative test
results for other saccharides.

[0022] A piece of copper-coated silicon wafer (approximately 20 x 20mm) was
prepared for the experiment. The piece was cleaned in a buffered oxide' etch
{which contains 35w/w% NH4F and 6w/w% HF for 1 minute, followed by rinsing
in deionized water for 1 minute, and dried in nitrogen spray. Then the wafer piece
was .immersed in a 150mL beaker that has 100g of test solution in if,.and the
solution was heated at 60°C, stimed with a magnetic stirrer at 200 rpm and, 60
minutes later, the piece was removed from the test solution, rinsed with
deionized water for 1 minute, and drled with nitrogen spray. The thickness of
copper layer (before and after the experiment) was determined by the ResMap
(manufactured by Creative Design Engineering, Sunnyvale, CA) 4—point probe
system. -

[0023] For the photoresist stripping experiment, the same test solutions were
used at the same temperature (60 ° C) with the same stirring rate (200 rpm). A
piece of glass having positive photoresist layer (ca. 1000 angstroms) was
immersed in the test solufion and the time required for all of the resist stripped

away was measured.
[0024] The test solutions (cleaning compositions) were the linvention

Composition 6 of Table 2 and comparative compositions where the 5.00 parts of
fructose of Composition 6 was replaced with 5.00 parts of sucrose (Comparative

-10-
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Conposition A), 5.00 parts glucose (Conparative
Conposition B), and 5.00 parts gal actose (Conparative
Conposition C). The results of these etch rate and
photoresi st stripping tests for the conpositions were
as set forth in Table 4. 5 Table 4 Conposition Cu Etch
Rate ( mn.) Photoresist Stripping Performnce
(seconds required) Conp. 6 of Tabie 2 2.3 10
Conparative Conmp. A 62.9 7 Conparative Conp. B 4.0 8
Conparative Comp. C 4.9 7 [0026] Wiile the invention
| clajids been described herein with reference to, the
speci fic enbodi nents thereof, it will be appreciated
t hat changes, nodification and 10 variations can be
1. madenon-abuedusd eleaningngorhpositiom dors pleaningaphbterssiat, post etch and ash,

it P gqc%ﬁi}’:ﬁ] téllﬂﬁg aggg&gﬁgg P%éﬁl%lg f&gﬁﬁ%&%ﬁ 69’3 gggfirggi;sn 9#0}41 microelectronic
Noglidstatéd, ¥RicaEatingicdhmptition @mpriding:wi th the spirit
and scope of the appended clains. -11 1 claim 1. A 0
nofiomcakssit 7 Ocwte%rforab asis 9p o %i af rans @rpapicauiamgplvent, from about 1 wt %
phat [ 0 AN EONE o
LR TSt Bt bfere iy Rypteilel, & ldiPinnipiing amount of
m fructebe ebrrosion inlsibiter; aat eptiosallybrE eambregotiherfollowingcomponents:
corrprising: fromabout 70 wt % to abouyt 95 wt % of an
or gani cahBreaNiGBYeny-CaniypingpEoSOeRtk 9% to about 15

W % Ofaeﬁe@ﬁﬁgﬂ&éwudéowbﬁhg@gam;ne, a

corrosion-inhibiting amount of “fructose corrosion
i nhi bi tan pthenaneipt carregion -inkikiting agenteand t he fol | owi ng

conmpone X .organi c- hydr oxyl - cont ai ni ng
co-solv%%ﬁﬁaggghelating or metal conplexing agent; an

ot Whérdiet the A" perdeptagashiabé t bagedagmnithe atodal weight of the cleaning
composition. '

2. The cleaning composition of claim 1 wherein the fructose is present in the
composition in an amount of from about 0.1 wt % to about 15 wt % of the fructose,
based on the total weight of the composition.

3. The cleaning composition of claim 1 wherein the polar organic solvent is selected
from the group consisting of; sulfolane, 3-methylisulfolane, n-propyl sulfone, dimethyl
sulfoxide, methyl sulfone, n-butyl sulfone, sulfolene, 3-methylsulfolane, 1-(2-
hydroxyethyl)}-2-pyrrolidone  (HEP), dimethylpiperidone, N-methyl-2-pyrrolidone,
dimethylacetamide and dimethylfformamide, and the organic hydroxylated amine is
selected from the group consisting of hydroxylamine, monoethanolamine,
diethanclamone, triethanolamine, 2-aminoethanol, t-amino-2-propanol, 1-amino-3-
propanol, 2-(2-aminoethoxy)ethanol, 2-(2-aminoethylamino)ethanol, and 2-(2-
aminoethylamino)ethylamine and mixtures thereof.
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a surfactant; wherein the w percentages are based on
the total weight of the cleaning conposition. 2. The
cl eani ng conposition of claiml1 wherein the fructose
is present in the conposition in an anount of from
about 0.1 W %to about 15 wt % of the fructose,
based on the total weight of the conposition. 3. The
cl eani ng conposition of claim1 wherein the pol ar
organi c solvent is selected fromthe group consisting
of ;, sul f.ol ane, 3-met hyl sul f ol ane -propyl sul fan -
di DeIPRAIng Soringsitivl ackarqigy 1 Gei LWhardl ap oraei Siydroxyi-containing
Sut&lsenent & prigant antfig!sensted fiodr the group consisting of ethylene glycol,
hydr oxyet hyl ) - 2-pyrrol i done (HEP), di et hyltpaperl done
al

N- Beapylane alygek @ivaesele mong-ranch dialied ieiherseofadigthylene glycol, ethanol,

di ' d s yl ated am ne

< RpaKel B, Sirefld ohd g irBRRIGoripARY

hydr oxyl am ne, nonoet hanol am ne, di et hanol anone,

tri et hanol am ne, 2-am noethangl, 1-am no-2-propano|,. .

1 B eRane” Goiasion SEEa oceBRy] cRRaT e chalating o metal
2- AiRRE ' &ﬂﬁ’p - i

améﬁggﬁ(y aﬁ?ﬁlﬁa emt Ey aﬁ]z‘gqgﬁd m xﬁ@s atn ﬂe‘rs eg?I?thg fAl:c.)m the group
A eonsistingg ebniysas-dieyciahexanedigmine c tetraacetiohacid,n ethylenediamine

or [ QXVL - Wl : SOl Ot 1S, . A I
<R Gt B, GRS JBbepliBied; plkGisreS B PE Bl dervatives,
gl sthglenediaiming | entatgiinethylens! Y C phephdrmieo- aad?,di aldiathylenetriamine
et hers of djethylene glycol, ethanol,  propanol,.
bubemMa(methyiens ol PhasphonEx Adidlr @Ndo piristhyirsietetramine  hexa(methylene
clﬁﬁﬁg Infe sition according to claim1 wherein the

chel at'i ng or tal conplexing agent is present in the
conposition and is selected fromthe group consisting

of trlans-l , 2-cycl.ohexanedj.am, ne  t.etraaceti.c @\ci d .
ot By PEREDE . formeostiqly Sbctidintl 1dl daim Jf Wit e’ other metal corrosion
PYihRiDitMgRaTsE 3s pRiskrt ane RearnlaPA @BRIpYUNG dthitalning two or more moieties
derivatives, ethyl enedi am ne tetra(methyl ene o .
phesiestedi fromdhae)group conpisting of i Qti ARs, gaA{as (PR ReFefwicties bonded
: . b enet . _
ﬁg@%{lﬁ;&hgﬁ%ﬂ}n&;‘%w Hlﬁérgzl?sd)ri% ghd ¥ 418 each independently alkyl of

from 1 to 6 carbon atoms or aryl of from 6 to 14 carbon atoms.

A cleaning composition according to claim 1 wherein the organic polar solvent is
selected from the group consisting of N-methyl pyrrolidone, sulfolane and mixtures
thereof, the hydroxylated amine is selected from the group consisting of
monoethanolamine, triethanolamine and aminopropanol and mixtures thereof.

A cleaning composition of claim 7 additionally comprising 2-(2-ethoxyethoxy)ethanol
as an organic hydroxyl-containing co-solvent.

A cleaning composition according to claim 1 comprising N-methyl pyrrolidone,
sulfolane, aminopropanol and fructose.
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10.

11.

12.

6. A cleaning conposition according to claim21 wherein
the other nmetal corrosion inhibiting agent is present
and is an aryl conpound containing two or nore
noieties selected fromthe group consisting of OH,
OR6, and/ or SOZR6R7 noieties bonded directly to the
aromatic ring, where Re, R7 and R8 are each

i ndependently alkyl of froml1l to 6 carbon atons or
aryl of from6 to 14 carbon atons. 7. A cleaning

co L t.ion according to.claiml erei n the organic .
ofeiiEatihg saftieditopobsbuto  lamhh WiEstlp B8 cBrdistfpn comprises an
of oPgaiid Npolamsohvent AABE .is SNLhedhgN yPoIjiBne WS dimethyl sulfoxide, a
t hereof, 'the hydrox¥!aped amne’is selected fromthe

gr Bygroxylatadsaming thet isrdietbenalamineantkirugtoset hanol ani ne

and am nopropanoi and m xtures thereof. 8. A cleaning
conmposition of claim7 additionally conprising

ﬁ- szp:e:tclbss)fet cteanjrey paotaresists pmg @t@Aaraind ash, sacrificial light absorbing
roxyl - cont aj ni.ng..co-solvent. 9. A cleanjn

oA G SRLBEEI caalNGa rPm B PSREORG ubRyRte, the process

PY E6AbH&IAG ontaiihh thé 3abshate VA QQ‘Péga(Hin E%EPEE%HEF&‘ a time sufficient

13 10 I I n aiml

. A Cl eaning conposition accor to ,
whisr glean Hee cphglowgsistoar desidue sfromathe ssubsiriate, pwherein the cleaning

2ok By TS M R ST

di et hanol am ne, and fructose. 11. A process for
cl eani n hot or esi st , gqst etch and ash, sacrificial
r

li ghiPrg BeeRrdings e r¢lainy 19 wherein, g aiefoplectioric sybstrate to be
fr ' ; ' r ;

o e CEHE AT (e PR RLE of bipdtRERation.

conposition for a time sufficient to clean the

phot oresi st or residue fromthe substrate, wherein the

cl eaning conposition conprises a conposition of any

one of clains Ito 10. 12. A process according to claim

10 wherein the mcroelectronic substrate to be

cl eaned is characterized by the presence of copper

netal lization. 14

14



