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COVPOSI TI ONS FOR THE REMOVAL OF POST- ETCH AND ASHED
PHOTORESI ST RESI DUES AND BULK PHOTORESI ST FI ELD OF
THE I NVENTION 5 [0001] This invention relates to

met hods and post-etch and/ or photoresi st ash residue
cl eaning conpositions for cleaning mcroel ectronics
substrat es, GRMPOSTIINSHOR THEREMAWM QFf PQSTIEAGHUM

cont ai ni AP ASHEDIPAIGT GRESISTREGICUEBRRD BOLKSFHOTORESIST
conposi tions of this invention provide enhanced
protection of netal i nhi bition of corrosion,
when such mi croel ecﬁ%ﬁ%@ﬁ%’ﬁ"&?@s are subjected to

cl eaning and a 10 subseguent aqueous rinse.
[0BACKGROUMIR inliéatidnHiElated Y bk deibhd Q@R al¥RPphoteRRGILt QénﬁSé«ﬁ;E cleaning

coapgsmae%sc.gﬁq% r,,ﬁﬁog.geﬁsn.&e{@sv&feg» Spagl\ﬁ%pygs.&mm@ﬁ gpaﬁn%% co%{a.n.ng

i a "g‘ff"%‘ffd’°'8‘f°"f"ﬁe TRAFATPERIPTR ' thl inverfien REqvide pribianged P'ﬂte‘f"Pfé“ meta'

i.epnhipftiencef Lpoirasign. whem elesh Snigioelalairanic fsilstratesf arp uijeoted: & géaning and a

subefuasia@dusoiised substrate material, and then circuit
design is imaged on the thin film Follow ng baking,
the exposed resist is renoved with a photoresist

devel oper. The re@ﬁ?f‘?ﬁ%{"DT%'NY@"f n transferred to

the underlying material, which is generally a

[Odéb]el ect rl\héﬁ\{/ %otofé@igt%ltnrpe@/ anm%ldg{]remmeém bt Ero&@guefgr &5 in the

utions

iGTREH08) o ST Bk TR DU S ey (kg
PrqsPRS @ dinefisn of photerepiptistderasited omp aubstiate mataral, andithen cisstitdesigiss imaged on
ther tais filin! Falidwirlgibeking) thesdxposed rediit 8 Gemoiid MERSshotorddid b&vbiBset. Sithe RBHling
imfdeqshﬁéh tFSﬁéfé?r{aa )l themﬁd@ll}lﬁbdﬁ"%érﬁl idh |§j§ené?§llktagﬁle&r7b & Gl BPRay of

ol 465 ot Prssbal, Sl i SCPLETCE B4 (g sobdrs
selpeiyiy atienk el Photoresist-ynprleries’ aréreot the rspkisvrie: | AR tefult ofiibe elasii atring
pragiés8 [photbrésit 4n@ siciet matlsaKby Prbailictslf depoeittd ¥E€dsidubO4Rbuni 8 on the sidewall

of 6 a&h@%p@ﬂ#ng@(vsé) ofthe &mraéu{gﬁﬁerpﬂ tGeshP Lhat the next

process operation can 'ace.” 25 This can be
[0098)c onp! iAgtitenally.rfoligwipg He rmmiaeih'p Athe eletingbsfept the repist mesk must be
rersayed @i e phbtagetibaréasdi tha GulgBaESo thdt tHaRkbxt GREdT: G@raﬂon can take place.

This (ki moﬁx lishda¥lk PiskeR éﬁﬁgts%E 'b?th& Ls%%? dﬂ&le%%ﬁﬂ%éhh’g Sl Brwet

craiGEHery Edincs e et °°E‘8?SF‘8Hﬁ°h’§m°"é'& gt mask matei
witanyt F‘FVPfge'Y effetingret Gl COUM"EUPWW dn glgliing] e Mstabgitsnitry has also proven
proplembiticemat i c. [ 0004] As microel ectronic fabrication

[odoijt egr atA's Olqlcnjoaé/c%ni: %Mc%tdd n ﬁ{e&‘;’tﬁﬁ dle\@@ dha@é‘tlr‘ic?erage%d and3 ?attemed

ectro | ce | Mens| ons
il CRico R ESIE, T GoCiEPTeR 1 O berarer PP B grogce
su'ﬁh'etpbqt@%"iss#ﬂpsm PRsotiqagina prohpeditiosrthal grovidepuiiabiet stipnisg eriviadieaning
propérasi vatBous pbduéif) @hes tétiinkptan@fedts) din Gleddi o GemittnRBFstdn@ Biat panel

dls}ﬁg)’s r@ﬁil')? thy ;Qanllé QneQI &ﬁgsi&?nr ;Lﬁcmr@s'ist %Epfpﬁg trgﬁldué ﬂam%%g d the

sem conduct or s
eI B PR 3 %t"%[f'°“l?6‘f"t‘"8§1"8?? LI ) g
andtupgstomendgliovs: esi due renoval and t he water rinse is a
[oosmVer e o gkt edsidudd diroles Ubradniciseldrbrit AdpRatdi® niint €128 Cdikaline-

cov‘mﬂr@l §onﬁyﬁgn At %c‘t{m;sn Umar Eﬂggnﬂngowts blended with organic amines or

hydroxylamines or other strong bases typically in polar organic solvents and ather solvating agents in an
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35 and tungsten and all oys. [0005] A typical residue
remover for mcroelectronic applications mght be an
al kal i ne- contai ning conposition that includes polar
organi ¢ solvents blended with organi c am nes or
hydr oxyl am nes or other strong bases typically in
attorpit 4¢ levsen) matelcand dieleeiistaiach muicapbdingr Agwnes Aydraxygjanainps hd othan strong
bagd3 have een Siidve iPMcréele the SR VentRd 6l phatbrekistliaml B&dub irénoad! irdgblvent

blé}\ﬁs CI‘M\AFe\(;& ' s%h allé'ﬂe%@ﬁ‘resnm%n%éi lf@rmﬂ%@r% &&??rﬁg Igﬁ'BonSoﬁogqetp gptake

fro qg . E eetn shown ? I NCr eas“ ect:h lI vene th

T 3t YEPL meR cFa?°é§ﬁ'°6‘Eﬂ§ ’?"‘é’?FﬁVFéFmi Lk ss?ﬁff"i}'é‘h?a ik éY’RE"s""e' cse
alkgingesipaiter capesitions Rra lrdlafieelvasicly actingiapid) eeayine ity sybstrates to be kept in the
cidafdr BaKitiadsi fﬁrrbiteﬁmwﬁﬁés aldRat&aéripratuets O Mbrdsver 1Bt Rit6r rindd fEBWing this
tyJeQ?reﬁb\fer CQMH' E a sE‘oan §ltalu?eaa§ Fe% §£Q5&n%ﬂ§th£ttl§n Ig%]dgggo%%derable loss

ectiv
of 514?'” fPFHEe BatempiPes, Bﬁ&‘lswvekuaﬁs"“ m"@ i LT {p carqsign in alkaline
aqgrots eelytionn d'his aepessitatestah intesdiste ripgedbstween threcldpingystripping dtep and the
aqedo@a k@B, SOthUAN intrthedidd nr%!(,ttﬁiibﬁl@dmth lisd6pyPdicoRd],©34ad Erdesirable time,
sates;raa{agrﬁg uxvﬁsnmeh(g o3k Ekcest m cxx%% rlah Jm[ {gch&w ng this

[oéog]pe of emover can cr‘{e ron I ne a ueous

| uti on haie - AR cge! | %FH'F’P"E? aé‘BFf F%HP%‘“PSJEQ“ ?IFS'S‘S and

revfipsathatienghin erindo pRmpletel rruve ¢teheand/orrsh rasidud. as el aslbulkiphrtptesist,

fromh the hnlblﬁelébleﬁmb SpBtRtel iobpRcidlp aC Aded OB &fbhldlblafrﬂr kaadi i lrgﬁlue removing

s an Internedi ate

oo AR bl il aH UAARERBRLMALRS 20, 5 and the 10
aqueous rinse. Such an internmediate rinse, typically
with i sopropyl al cEBWANARYRIORIEINVRNSIONabl e tine, safety
concerns, environmental consequences, and cost to the

[Odmn uf aCt'H\E '.A@QmSH &%%é cleaLw‘Q& Qo@]pos-rt,aﬁsr fgr éle%an HEFoEl%éPr&ﬁc su@strates

nMpPosI t1 ons

or
1 51 PRl el et o o i oo procc
esgeofpfiy eq edrpsioneefiiveemetal Glementsisfaruchasuhstiates i add) b, doaso atedidtivelysshort
cléahihgktinfel @hd FeRefy tow terhieRitirds tEmpardart® Bl @BAHIMG MimEs FSd foPbdr art

. alléﬁt@-@&ftaﬁ'lmlgml %1 r@%grgpoglfporns S‘Hx% mvﬁlltl%a%% rpro@lﬁ‘eq n{eﬁmgb gfl{gm%such cleaning

nmpvi N oslL tl ons not pro
“°§P°§ﬂ?"ﬁ“g SRg" meraers uBLplet withevh\adsinagny ?‘PM"’FW\?E‘N?’PM the
meta) @erTgnisTih the imiiaglattiognisubstilei Teescleahintonempagitios whibis inventamsomprise
(a)feDleast bri2awateR §hiuble OF VRRJ-RREBIOShdRic SARL, (bRt ®Sst ordunhdlBhiized IRdrganic

phes%&us-cent@aﬁg%rd' }j'(cx wa@ R L&k &Jr@ hoRHi R.S%M&LJ E&EW can

I nhi metal corrosion or essentially
ha@oﬁf?ss@ g7 cQPosHeDe FBt AIVBIEH S Y ST SRR Hplg gomplosing
or ghetitingmgets, sarosion inhitiiters, iavdthy like h et cleanihe@mpasijortsi ofrthis ireertion are

chiir@dtenikddVi 3h hiR¥nch RMBGENRT aHHiRS, ﬁ%ﬁﬂ%ﬁﬁﬂs b othd¥&strbrlgERBdsN&ich as
nﬁ'rloﬁﬁrﬁ Jagequéf{dege II?J thg{ llvglq% ﬂgu‘ralizél trFaJn$rE n'cc;% g%ms-c%lgtaimng acid

eani ng
°°ﬂ%‘1"ﬂ15d”8f°'eﬂ§'r9ﬁgd @ﬂ‘&‘ﬁ 'em%?ﬂ"ﬁgsmm&ﬁe gnvw'%wse qsppcialysyijgble for
clepiingrmuebetectrans isitstratas logrtiaining egminint, lieniem, pndidhgstemg  any
significant corrosion of the 25 rret al elements of the

m croel ectr Oﬂl&EﬁH%BEQIﬁPTI Etelﬁ{?é i onposi tions

of this invention co one
wat er - sol ubl e or (M? Fﬁﬁ%‘i’? W@gﬁ‘l c solvent, (b)

at | east one unneutralized Inorganic

[0008)0 ik AVektidn 6RVGed IcRAnhg catfidoStionst Rl ciédrihg WRtcBibctromid Substrates that are
cl eaning conpositions of this invention optionally can
have present in the conpositions other conponents,
such as for exanpl e surfa2tants, metal conpl exing
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or chel ating agents, corrosion inhibitors, and the

i ke. The cl eaning conpositions of this invention are

30 characterized by an absence of organi c am nes,
hydr oxyl am nes or other strong bases such as ammoni um
bases and the |ike that would neutralize the inorganic
alihip spsRiplly Sompietelndlenn sechsulistiates cotripliitaratal coriesioncdr @mrkica gssentially
n@dbetosiod f el GhelaBdlaMbnls of SUIPSLBAtIeQ NEhetivertibi Sso FAMRIBS ERbdRF Esing

sifeR Q@&hr@l Jo)ﬁp&sbﬁbr‘satgl Gealh %i roelRLtRAD 'sﬁ&tra@sc\[li@lgdt %%tdgc?ng' Sy significant
substrates contal nin umnum tit lq

R B PeieG oAl I 1 TATSOROPT PERIAS: TPRpRERmpRofipns of i

YRRION FRERF R0 R BN REND R, (1) 883ast Pheeuninenirelized imnganic phosphorus-

cqptaldivig SbiSand (& @b g conposn tions for cleaning

oBBng oel ectr Opf‘ngcl {o%%&sﬁ&s Bhﬁ; m\%ﬁtSn Bontag\ 0{199] n?ore:js%ltable water-

senti al |
SRR LM R o P'? F e Ao (RS SBERGTAVPRF pfabi g scohol,
PRbBYdrogsaleshplsy fuch ae fonexamble, @lvesrpk olyels lichsag ddy exanipietoropyiens glycol and
dieiiy@nd QYN tgiyos d@efsd sidhOxs AL Sxaple P@-ehibxybthidxPBthandil Ehrbitol), alkyl-
pﬁhlﬁﬁ&“ep Quch Qgﬁp &a‘nkalg Rﬁnetgﬂglpﬁljolﬁﬂ&e W)O‘ﬁ—*yﬁr%%%&{]b Byrrolidinones such

strates
?‘V osPBRPGt l"i(?ehyfifﬁg'%tf‘y')@r"é’ ﬁ’g of‘”‘igﬁ'e Himeiryiormagmide o n{DMF).
d'@ﬁb@?@*@‘t'@ (DYAE), chifongsi mugh @arqusantplemgomé 4nilj sglfosides, such as for
exaipl& NdirhefHYls @AM (CMSO). ahe drgahi® 36iTente NiPe BrofdABly oS bigshit! solvents.

Lt
TR o KL IR
mayg P"G%ﬂ!ﬁ solveph geverallygo brudrhauntof fravazbevt 3fit s atiolted5% r myeferahdy from about

6030t MBIKI6%, M FerbihEiovtubbuD 6% 10 BIBIBES, b5 ReiYiR Bithe cdMbdsBbH. €
are al cohols, polyhydroxy al cohols, such as for

0Py e, Ty §REBIAG Icommghians [0k thiss inventiosconlein aaR arpiiase unneutralized

inpyeoipphaaprerusbantining adidl AhQ sutldbitubneliened thbigarit phosPhdss@bntaining acid

m&t ttéeé'nﬁloye?MF mweac%aﬁuﬁﬁ' coﬁ?ﬁ@é?ﬁ%seof Zad igveﬁﬁon 0 %;ﬁg %Y L&h n%&}ahzed

for exa

m(&Eamc f)rhosﬁl nzli Fo(SlH(nélP n%‘ﬁ%r ' 'I‘O{WP blun Oapee Snot llmated to, phosphorous (H3PO3),
hVRQPHS?EFP&ei/ §1:RQa) amd wwmcladﬂm@rﬂ%) Sfihe lynnetealided finomariphbephorus-
coilteifidty deidorapoyient bihe)cleZning):brfigdkiliot Wil B8 predekifiiPhe cleaning composition in an
an%mwﬁ%h;t We%ﬁ@tx‘ Me) organig 's&l(fékﬂ?é%n@c?ﬁ@& thhg %rg‘e%& inorganic-

ph°?ff}]?”5’>'<°|° '3%%'"9 ascﬁ'cﬁ‘?mﬁ%’e'f' %mgigﬂ‘rﬁﬂ & abGFtrﬁQﬂ h’if?%’ﬁ?"f e Fpaut 3:1 to
SbPDRASINd MpiRerebarabiniom abayt 4/meboutdPe pref er abl y pol ar
[Oﬂﬁ]g ani ¢ @ Iw‘éﬁlnéoﬁ?onlaﬁ of {hSES‘Jnfn& gorr\e@éltﬁ)ﬁ of?‘tHL HWnFOn%a? 80 l)rgsent in

oY o 5 Lok S o Bk k. 4
pr?j?rﬁa@tfﬁwa Fhipialieut 107h by bt gonzpeangmslnuer@ns,thefvatmprsponent

wili e\addeditothe ﬂmh@bdh@oﬁm& ayart offhd @nQUtr@adY iforgafit pt8dhorus-containing
acl %&ﬁaoaénk Ynck Buch %c.wyﬂ&mﬂ%av&raayhé\ml&ong@@g *s&iut@.l%o Yhe Wetetnay

ol E PR §o 1 FBTFE BORETe7 oA 545 GOS0 By EEPERE: of
[oatkle Conpibe icdrposition§ BXGHE(Hresdnn Bvetion aay Bigh QAETP 8% sLkBIB atdisoluble
antphdte'?lc nBXYBRE, b&ﬂni@&%ﬂiﬂl&u%@ntofhe H84ibn ﬁggﬁrl‘étztgrﬁ LNIII;e%g(i o tfeQurtace

ontalm
R R B S i v & (e s oot Aep teyige morove
theglppningeactionsf ths eompestion. flee suifastantinay alendiepddsd toj reduse ahfmirumicgrrosion
ratbd\W @ifther @liminkns ABRAJsIOG inbibitioh US Heskan eruktier | sud=REnt properties may aid the
i nor gani c- phosphor us-contai ning acid include, but are
not limted to, phosphorg%ﬁ_(HBPCB),
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hypophosphor ous (H3PQ2) and phosphoric acids (H3POQ4).

The unneutralized inorgani c- phosphorus- containing

aci d conponent of the cleaning conposition will be

present in the cleaning conposition in an 25 anount

such that the weight ratio of the organic solvent
dispeosiqn oxfi @articulates, tféviitaling rhettar rclebriinoe Anyi suibablg amiplapteric, cationic or non-ionic
surfBa kA bl $m§l6§;€& @l the %pa;mosls SRR, IESanfpled BF adpedidlly itdble

sur%gk %?BH%;:e"bet n&rlﬁmflt&f @bsl 5Yq;merth§1]m r%%ﬂ'tﬁ)l (§T}? oé’lggﬁx@@lé{e%zu 0
tetramyeiyh g degyres4. Zvae' dﬁur@m'rfﬁéh éﬁvtet@f'uofoﬁtav'ee? SEpRIePYRSTRS 0 €P ERO:
Zomyf F$HyiTsiton HvieMnaroely entyiphdmexypaivetb@xyrthanah  achthe ey nThe glurfefctans il
gerdRfbe pR¥nt iPandRidtk of HEKND tdUb&k SWEDrdterfbiyV0 Ao @bbut R b&sed on the
wel ng’iec%g maand nore 30 preferably from about 5% to

bout y wei ght of the conposition. In general,
[ooh:t]e wat dhe @RENGNEposiiohd ob hisd thikdtont Eant bigo @bteaNly Ngntain other

‘nt:!bcﬁ”a bACnoP ﬁnrnled Q(I cgrn)g'or\" Iﬂﬁlﬁédis raﬁJl Blﬁlﬁ’aﬁj nbm&grgéfi\ﬂ'c@mponents

or U contal nin e e
emﬁ'm@df’v PR Pa P B ePoSo cE FUUBRER TAY T8 T el
gallchesidnaroeyt galialy. pyteoaliely bydropuinonel dlerdyatiyes of bepsgtipasiecand polyfunctional
carB XN @B Michap Gitrit adid; @RAID cid, Blucvelel hdid, Suecha: dold Aglyetic cid, oxalic acid,

onATRAN G AL aoEdO,Q;r%luc e mQIQrMﬁ' oL, A séha/ﬁc deaesent

00 SR s R ) PR o0 =8 ot Pt
sul@tantfauz,emht suchaisdor gxprfiple; improvefl pegdust stabiiity tolapningydnH [corfogien Regyention
whériBicofpdiafed B thel @IaBhgDdmPsitibidf this ifvertian | Exammeach isutpblshelating or

co&utf&mé{‘@&eﬁt& mﬂudg fb ttal%enotslHﬁtéﬁG ﬁaJs Q Zgﬁloﬁéxﬁ'ﬁﬁﬁyqneatMa&tﬁcﬁ f(@b?A)

G IEICK e RO e R
hydrexyatharg-oidiphpsghange {HEDPA))- me'ﬁ!hwfﬁ wihbe preseidn thmcomposition in an
amoiihh bfliok i0GdatoR 5%, prefdiably frdi tabtRr 0.1 1 WBduBZ itBkHasedlob e fweipte 8 the
co mogl d the -3 dispersion of particul ates,

|I|tat|ng better cleanin S tabea hot er |
008 1 on & 1 OIS PGS, Pt o aitono i, SRR FRPBRIIRY oo
hyrobhwsphoraysasifl ardovater @éngiwiith gnej on (e tof iﬂrmethmrmmoe% s'eifplane diethylene
glyesh RRCDIASA. Vin ShbtHetdidi@red Shibdditneiit &atcBaring @brhydetion BoHipriges @hdsptorous

actli brﬁ]wia{é{jalow%?ﬁ Eﬁe &@Hng Bmﬁmeu&'[g%@ﬁ%&essum(?né §&hﬁéﬁ£‘ glfcoﬁam DMSO.

[00(1§qu W gr. gﬁgsﬁl ofptt)ﬁ ﬁvgnﬂ?rhfl]e ia gtgp hoy[nglﬁ s a method of cleaning a
migeelegiropio rsusiydid ditecsubrtraté Zentajring FEMYresish pahmesid matalidl, repidpasosyich as
ashinglP Blchind Ad3Rliey, A€ inythiRbradkingyayers, YR ine Oy @mBAmO kontaaiig tsBebstrate

t n
wntl1 J( glean-ﬁg %Olﬁ%gltltﬂcklag tlr(gl Mfﬁc!grg qg %gegrlp &h\é f %rﬁsérg&a; %ﬁ&ém Itﬁ% é?&ml o}

°°'HEPG'ER" cQmRER e {ARYNIFIMPIEMS nei ght of the conposi ti on
[ 0013p- FEhieastdne waterrglulleerpeaisi-isaibleraafic $oalve, | nventi on can
al so @ptat 18436dnk Minne@rakz84 iorginld BRospheEJeEHRMINg Scid, lalC | udi ng
but ngt“k&pited to, corrosion inhibitors and simlar
non-corrosi've conpgonents 10 e Io ed in
wheseld rthRe pABRPStISM iScirae| & fFaaRigy aE‘B?ﬁoB{H) jnes 2nq, 5trq0g PATSS Hofk would
newtealjze ithedriotgeleic Rhaspberbadontainiag aridaeomesinent. g Hie|niethod, isiespeciplly gyitable for
clegithgd AHicReled¥id @iskddds, cdAMRG Chlittip1e Nfstal dyeds Vaki Mﬁféulé}& substrates
chE’rS&‘ Ol %&@Ls%nce%lﬂaﬁhgﬁr%kny&?%%ah&’{] st ﬁé&%?oxy' i ¢ acids
such as’ ci artaric acid, uconi ¢ aci d,
saccharic acid, glyceric acid, oxalic aci d, phthallc
acid, maleic acid, nandel4o-acid, mal oni c acid, | actic
acid, and salicylic acid. [0014] Oganic or inorganic
chel ating or nmetal conpl exing agents are not required,
but may offer
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15 substantial benefits, such as for exanple, inproved

product stability, cleaning, and corrosion prevention

when i ncorporated into the cl eaning conpositions of

this invention. Exanples of suitable chelating or

conpl exi ng agents include but are not limted to
0Tlans- 1, The cyrardositrex of il ingention cthéiraise &adesh imicraeisttebnit EybEMaIYS and
theR hbhh &4 Cshoding Mchelitlid iNBFRIIbG bét@ubﬂmﬁdé@rﬁt}e following examples.

[0033“ ophoslpmgﬂ)fo%v.ln @J(af\weiglg Q‘gblegl éﬂgﬁn gﬁr&v&a@&ha ee lo ed,

erivatives hane ate
( HEDMRTN methypyrraliginoreyt i ng agent will be present |n t he
conpE@iltistiyland glycein 20 anopunt of from O to about 5 wt %
pr ebﬂs@}awthﬁsﬂm@bout 0.1 to about 2 wt % based on the

conposi tion. [0015] In one preferred
ggpﬁ%ﬁe&g cotl he invention the cl eaning conposition

nBYpSEimetyaspiie sphor ous acid and water along with
oneHm hyrophesmibrodd-apigt hy| pyrrol i di none, sul fol ane,
di ephph@prroughgtcol , and DVBO. In anot her preferred
ition conprises

dohoggthor ougér%et&hga%'ﬂ%s'ﬁgma%al ong with one or nore
[063%) N- et hyl pyrrol i di n6RBPE &Y f ol ane, di et hyl ene

gI y Eerhpositiangl oS Dyentich @a¢sted ror el kil to glegreritrogldetreriredevices by
im iRy 1 | \cobrlp@bitibrid \o? Bhs! iRvantioR Bkt having PRATINQEBurRihunGkRM igide)
lay’é"‘FI tlgl ﬁaﬁ%gén c(c‘sgt&ﬁwn%hd%ll&ﬁl 'é%g?ed Jebe‘?ogéd’l gg‘ra Et%eg a&ﬂg‘]&l tE] blg&ce

. ot or esi st

titaniug ifFYviRsy "aéf"e ﬁ?'}‘?ﬁ‘"yr"é‘%dﬁﬁ\é%m clegn gt H’éfeglpe"e'ts’ﬁf aThﬁust@P'e substrates
wefedipersed in ffe deeitgodmpasitigrs iss45§ foroidtraimtes riglowércbysubming Ritveter
rinstl, t ThearefiltL MNTabIg 1CRMPRAGAE thetiehg dhd tréidieysnbhicbredsitd hatdr® of the

cmggmgmotfmgmg%gghtrate wherein the cleaning 30
conmposi tion conprises the_follow ng conponents: a. at

| east one water-sol ubl e of®Rdt er-ni sci bl e organic
sol veRbmpdsiioral Soeatt| Ohie| usidelit ¥al |i % Wbiter M & @Jeani| % Etch

phosphorgs-CconMt /BT T[Js33C Ti.,pA_a 05_3_. waten, ggierery the

conppst+t-en—+5 m‘ﬂe 953 of-ggi-t—arnRes—h dJ.M‘(yJ.an%qe

and ktrofg bakeMPhdi %ol g Sdut PRl ze fhe

i nor gani @ phop PRS- Bnt &P hB-adi d 8onponéht .| T3

mathod | 3 esppsuifabre)| &8 [ HPAe| T8y | clseaniingro 20

m cr pet C(5l1 ONT EuroiEHe LT4§L :'ELF}AU th; L IT%‘IIU{ -+ QUL € 1|Efroai
ubst

Iaye s_and pakticu rlv , aracterided hy
the presénce bf PEPurli #kin] HPAt rﬂ"hm aﬁé‘ tyng@eqd 3
netals. 74 [031D]EGThe900Tptmi {i4mg o#.5t hifs Thvent1oon
t hel " UsSeE O Cream M Croetr ectTom ¢ substT ates and
eir non-netal corrodin erties is illustrated
[00% but not limted tg ?‘ a{?’gl | owi ng exanpl es. [0018]
I n P‘P@WP‘EH”F i this @Vmwﬁleé%"‘te&ﬁ?! t“PliBP"@SmtcH@!‘ ’f‘iSP?'W'\'?gde"'ces by
imaérbingeiv ittit dompsitine okthip Ineentiah. subshdfB3—Havinge AITIN layprsrtigt hali bleemepated
witR p%a @)Ipbééh %@\%!ogédy e otchEWVENPaSHel ! grotSdslnfeRX ind@that are generally

more eé%y ?cp é/ lean I?han g?hey vuaslm Examples 1-7. The sample substrates were immersed in the

\"2)

compositions at 65 °C for 20 minutes, followed by a 1 min. DI water rinse. The results in Table 2
demonstrate the cleaning and relatively non-corrosive nature of the composition of this invention,
particularly in the presence of select additives.
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DMAC=di net hyl acet am de

PA=phosphorous aci d HEDPA
=1- hydr oxyet hane- 1, 1- di phosphoni ¢ aci d
1-7 Conpositions of this invention were tested for
their ability to clean mcroelectronic devi ces by
imrersing in the conp05|t|oﬁ$b@f this invention

HPA=hypophosphor ous acid 10

[ 0019] Exanple

Conposi t.i ons of

0024 | i ¢ y ¥hde dreely

this inve

nto

wer e test

el PSRBT (Pt e B s

for

T CORERe 10 ’2@&*&9@@“&&1@@@"
=xposéd devs‘éti> pu? , hgrbd et c1 and>ashad ' U@%pl odtt
titadi um|rPMEO Vi 83 tihek2 af e 7g‘3€neral By ver yloH# f i €A% t
to chean [ainMpPoW Taent] erzai ufess The smrpl g SeoesSt f ab®s

I eﬁ e} ph— n"fifh tggca Ti g C llpU@2l| Lualo@‘pWor
1 | lowed by all mnt DI wat $ e
nesufts ijn M¥bile %8 cerf‘sinsk rdtle tlhe %P eani A§%%ing %%
nel atd vel ly NMM-jc@8r qsia2 hatifr e jof Bhe cdﬁ%sit?‘ﬂn of
this74 TR 43 abﬁﬁ qgnpcsrtmon*»oumgnt To09%¢1 d
6%”%9‘%”—;} Hf” —PMP183-3HP 8135 P
A L N N N YA N T B
70 208 4 [SAMAG|(afR! §3.28 HPA“E?. 318. 3270 20 7% syl #934 ane
40 HPA 10 bds® ‘T@' GaEEE PA 823 8. 3080 5 0% DEG
9OHPA A5 45701€ LUULUJ Exanptes—8-17

ﬁ%ﬁ PRFg"

empagiimente "@mﬁa@s«ﬂt heogpgreeifted: thet shanges emedifioatior; alwswaﬁ%@r@scan be made
withbaideptind\Front kY shifk\eRd Scopelbdhe Masiive @aridept Biedioséel hesin. \Akdohtingly, it is
mtd?.ﬁlé&tté’érﬁrﬁécﬁ Gt sfe

oepreipa

for 20

uce net al

I nes

at are

%ﬁ&g J mcﬂt %@An%ﬁ@&n?}tgﬁsretﬁaé %sl

Wﬂ Wanﬁ%@&g of

y nore easy to

AT the vias in Exanpl es 1-7. The sanple
substrates were immersed in the

m nut es,

this invention,

sel ect additives.
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Conposition Sol vent % % HPA % Water % HEDPA Cl ean Etch
8 DVMSO 77 3.8 10 9.2 100% 0% 9 DVMSO 83 4.2 7.8 5 100%
10% 10 NWP 86 2.2 6.6 5.2 90% 0% 11 NW 77 3.8 10
9.2 100% 10% 12 NWP 86 4.3 7.1 2.6 100% 50% 13 NWP
83 4.2 7.8 5 100%20% 14 PG 83 4.2 7.8 5 100% 20% 15

Weigne 71.4 7.1 13 8.5 100% 20% 16 DMAC 90.1 2.3 4.9

1

2,

2.7 70% 20% 17 DMSO 77 3.8(PA) 10 9.2 100% 0% [0021]

Wi }\ o Ek‘ﬁsoﬁ fgyc‘?e%tuhgormc£§%|r%nﬁ:g%s‘jage§%rh&§g% E%I Pg XHanEhemﬁ

refer
be apfef? @U?aé't%ﬁlwftﬂa?f”"lﬂ?%W@té'é"'scll?ﬁafgi"?"i:sﬁ'f’?%n and

var i afb) ereasioaauripeutaiizedbinorgnipplobriierus—cesisining peidyafd om t he
Spi ri tc) aaer, scope of the inventive concept disclosed

et lefbn AGAEMBL Yoo of brod ambdl! GGG, ST AT ool hatwouie
Wi t’ﬁ’mfaﬂ@ ﬂgamofqa?'c RREPheLSRRtEIRRO ac‘f’ﬁ‘@"pﬁﬁﬁbnded claims. -6

W claim 1. A conposition for cleaning
M CA Edirip6sition BddbrBingtd Rk AlRRiInGRIWaleH-Ristr@e driticlsaVdnidmprides from

Co%&'ﬂ%@‘;’ %o a o(:@%S%aBy \lvcﬁgﬁﬂs Lf tﬁé’]ueom\é@sglgrzg Otluyn{el&t Utio of the organic

wat er-m sci b e or gani C SO ven east

unnPT S3mRoRest o aeiraizep rg@ Y eRenas r?P’é‘i‘"i‘\"gr?Q‘da?%’P‘li’“e"‘ s in
andthe'@ngeomboutmwaéwhﬂthe conposition is free of
organi ¢ am nes, hydroxyl am nes and strong bases t hat

. \wou d@or%;ﬂﬁtgah @Ll.o"dﬁ\? ) g@m‘ DHSAE wRBOS BQQJnHFn thé QJn%&IoE‘% an

aci (o sition accordin to ¢c
e oy ot 7 b 45 9648 9 ML O 2 rpieton

conprises*from about 35%to about 95% by wei ght of

alm

. t hea eanppemh bdcorbingd GlakPwhaRinGHbtunfedialiftd MorghhiEphBEpBGHiE-dontaining

sol yc%nt:on&%gp %e%d ts<9ec:‘egefro 'Eh@u Etfal éo%ﬁgind '?)P Elkopous rgH;,Poa)

phosphor us- contalnlng onent 1s in
of PPEAEIEYE (HCe) g 'é?ﬁ?f’ﬂ'fca i@‘ P05 3. A conposition

according to claim2 wherein the water is present in

. t hea edipbsRBh hdcrling 18 clih 4 whHalid e waler-doluBia bkl inisEibie br@anic solvent

abo&“‘tggngrﬂ) Qascé%gteé) Err tnh %emﬁ'&ﬁhéong%t_m%? h?ﬂﬁﬁl?pﬁh&. u%rﬂe éixlfolé%e.

I't1on accor C ereln

unn 'D?"PVEF'1°E%edd'?‘W&F§%{¥?P'cp’??Hﬁf§’ Shsh By AT

A composition according to claim 2 wherein the unneutralized inorganic phosphorus-containing
acid comprises an acid selected from the group consisting of phosphorous (H;POs3),
hypophosphorous (H;PO;) and phosphoric acids (HzPOy).

A composition according to claim 6 wherein the water-soluble or water miscible organic solvent
component is selected from the group consisting of N-methylpyrrolidinone, sulfolane,

dimethylsulfoxide, diethylene glycol, propylene glycol, and dimethylacetamide.

A composition according to claim 6 wherein the unneutralized inorganic phosphorus-containing
acid comprises phosphorous acid (H;PO3).

A composition according to claim 6 wherein the unneutralized inorganic phosphorus-containing
acid comprises hypophosphorous acid (H,PO3).
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10.

1.

13.

15.

17.

acid conprises an acid selected fromthe group

consi sting of phosphorous (H3PG3), 20 hypophosphorous
(H3PQ2) and phosphoric acids (H3P04). 5. A conposition
according to claim4 wherein the water-sol uble or

wat er m scible organic solvent conponent is selected
fromthe group consisting of N-nethylpyrrolidinone,

sul £ eJmdbtion aaébr&ﬁgt B Yihitl daidngl® co.@bnaﬁdwyaa@etsénuﬂ al-diphosphomc

pr oaoMI en‘(;:o"gs“;(I %bm nd di net hyl acetanm de. 25
nmposttron accor di ng to claim?2 wherein the

unneutral|zed i norgani ¢ phosphorus-containing acid
conpmiethed ofinleantigth Strkre@tsttadic faulgtrate, hibe griztipe comaiingt Photpresist
of RhAsRRfRM $esﬁih'§ Bk metal hwa@ &fﬂfb%r@ Wntdchid R bstdiélwith a

p oc? aﬂr%{] cgn%p% IOi'l SformHgme sl:fﬂclenp tC{ ﬁlean &? @&%ﬁét%, u\@{lgainotpe cleaning

accor er-so
\A/at‘@P’P?ﬁt'g’t‘i%P'@esd'i‘ed%l'ﬁW'l’:g "é’B‘P‘?F@'Pﬁ component is sel ected

f r om &.het lgstnpwaarasibistor wagerafischle mgérinsbipant. r ol | di none,

sul f ob.2B@east ofé EHRSURMESH Mo siﬁsphs#useedawlnm@a:.cgérwc ol,

pr opyl enete|gl ycol, and di methyl acetamn de. 8.

corrp05| {78 accor di ng to claim6 wherein the
unnidhgteindhe;comrpsitiands figa Al Foapip aeiptdrEreviemResANH piope beses that woyld
C onMeutraizzgheioaspd ybpphgusontanifd48P@R)ponedt. A conposi ti on
according to claim6 wherein the unneutralized

I nol( gﬁtﬂ %cngrﬂé?%ﬂ'& %lrai%sﬂc\o&ﬁ%&% \paqe}-m%g blg &&QJB%'W%& %ompnses from
ac c%?P'ﬂ@ﬁé g @oog HWitnhy| we&ﬂﬂ?ﬁ*“%??&*??%?%%ﬁ ‘5?'% ratio of he organic
1- hepttero xyrepbiatte thi udneutchlizet iepémhesphaasicontainingaacid germroBanbis in
| N DiahdRlof o sbdut 3P0 BB, Of Cl eani ng a
m cr oel ect ron| c substrate, the substrate containing

phot or esi st meric material, residues and a netal,
P A MRS ISRRHE 12 18 P pres rsST A s iy AT o
cl efeomi abgut 8% hypdait 10%nasdden the weightef tieichhpositieent t o cl ean
t he subst rat e, vvher ein the cleaning conposition

conpr I én tf acB?r ng o claf?rtwl 1n \ghere?nm% Pr%g&%rzec?‘morggmc p%@%{mor&a‘,gnt%mng

“natem
at ?GE'aS‘tmpbﬁ?é ﬂﬂn??é’uf‘?"’&?ef’zf@ﬂ‘ F“ﬁo?"?j‘&n@és's"“g of phosphorous  (HsPOs),

P h Olsypdpbespitrono R0, Ysnd ghosyhbrit, acida(8.POg). wat er, wherein the
conposition is free of organic am nes, hydr oxyl am nes

Sﬂd Ev%{h J] aq:_c C% 5 tg dtalrr}\aF4 wherelaqhe wa?elfl-gorlu%{elo% %gtgnglséib%oc%%?ﬁl @vent
ac c‘ES’f“B?‘ﬁ@} ﬁosetepta¢ rfﬁ"Tlt“ﬁhQ!?‘@l PP"f'ﬂ'ég whtNsethpyzqligipoge, sulfolane,
Or gdineétiayiseiokideediéthyizonghicol Secpyléneglseol, aldicintett@bdtamiieabout 95%
by wei ght of the conposi ti on and the weight ratio of

t he AN ﬁa‘!c]a"ﬁ?{d'%{% c?a[r]n 12C rem t%g tunntel.(ﬂraﬁ & lngrﬁ%l%% %L&r&egntamlng

I nor orus- CO
acid comprises an acid selected from the group consnstlng of phosphorous (H3POs),

* hypophosphorous (H;PO,) and phosphoric acids (HsPOs).
A method according to claim 16 wherein the water-soluble or water miscible organic solvent

component is selected from the group consisting of N-methylpyrrolidinone, sulolane,
dimethylsuifoxide, diethylene glycol, propylene giycol, and dimethylacetamide.
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the range of fromabout 3:1 to about 40:1. 20 13. A
nmet hod according to claim12 wherein the water is
present in the conmposition in an anount of from about
5% to about 10% based on the weight of the
conposition. 14. A nmethod according to claim11l

18." whemethpd bdeardisgitoeslatnt 8 wipesth thée onng@tralized inorganic phosphorus-containing
PhosRtempHEesGRGbRIdIE 26 (HP6))d conprises an acid selected
fromthe group consisting of phosphorous (H3PG3), 25
hypophosphor ous (H3PQ2) and phosphoric acids (H3PO4).

19.15 A Jli FRSBTIBRICSIRHN 1y Me R B URIZA BPIGTYF RopREhorus-contining
wat aid-ceroprisdsl hepoptosphvarbwesracidiHsed.bl e or gani ¢ sol vent
conponent is selected fromthe group consisting of

Zo.gli- g?f’??/ <|)edg a\égo;rﬁ% I(t:ogc?a?nop%g%tf?l%ellg%mgﬁssng aTh?ng(ﬁe&QXé-ﬁdeFpgg&hgﬁc acid
di nisErgresepbibede. 30 16. A nmethod according to claim
12 wherein the unneutralized inorganic
phosphorus-containing acid conprises an acid sel ected
fromthe group consisting of phosphorous (H3PO3),
hypophosphor ous (H3PQ2) and phosphoric acids (H3P04).
35 - 17. A nethod according to claim 16 wherein the
wat er - sol ubl e or water m scible organic sol vent
conponent is selected fromthe group consisting of
N- net hyl pyrrol | di none, sulfol ane, dinethyl sul foxi de,
di et hyl ene gl ycol, propylene glycol, and
di met hyl acetam de. -8 18. A nethod according to claim
16 wherein the unneutralized |Inorganic
phosphorus-contai ning acid conprises phosphorous acid
(H3PG3). 19. A nmethod according to claim 16 wherein
t he unneutralized i norgani c phosphorus-containing 5
acid conprises hypophosphorous acid (H3PQ2). 20. A
nmet hod according to claim 11l additionally conprising
1- hydr oxyet hane-1, 1; di phosphonic acid as a corrosion
inhibitor. -9



