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TI TLE OF THE | NVENTI ON: SEM - AQUEQUS STRI PPI NG AND
CLEANI NG FORMULATI ON FOR METAL SUBSTRATE AND METHODS
FOR USI NG SAME CROSS REFERENCE TO RELATED APPLI CATI ON
[ 0001] The present patent application clains the
benefit of US Provisional Patent Application Serial
Nunber 61/231,393 filed 08/05/2009. 5 BACKGROUND OF
THE | NVENTI ON [ 0002] In the manufacture of

sem conductors and sem conductor mcrocircuits, it is
frequently necessary to coat substrate materials wth

&ESL ate mater: al o T o e ANEIFFEAF 7t ani um

i e e

pol yneric organlc substance i s a photoresi st

material . hQS§RéFFRE§dea+O‘MEmE’B JAFP[@’ 19K, etch

mask upon de OpnEnN exposure

[Oﬁgggg'i' bée E}%rgémegé .laB'Iﬁn s &Qﬁ%sth?tbgﬁefﬂ %?U%rlﬁ%b@ﬁ)nélqyﬁ%nt

sequent processing ste
AppdiggtioraSerid Numbe061/£ﬁé3§$16bdr0§§15$200i98 renoved from
the surface of the substrate. One common net hod of
removi ng 15 photoresist froma substrate is by wet
chem cal neans. The wet chem cal conpositions
formul ated to reRPOKGRRUNRGRDTHE IVENTH ANt he
substrate should do so wi thout corroding, dissolving
[08%]/ oln theiManytpctuie Oémla@féjb@fof%ﬁ&d pemispnquctar W'E@PF‘FLWS it is
R ﬁéé@ésﬁﬂéﬁ@t—,%mub&?ate rwm 8 e?.b%rgmdwstance,
tac strate Itse Anot mat od
Exaévmqs ﬂfgSOHIﬂﬁH%‘FFEB% rgaterials urycltaiear @Juragwmrélt%an mepén filieon
dieda %95&56 §ﬁ|c6§wéﬁf%¥3ﬁgn§?l¥ HALiRg Fre @él@ eﬁ% d’f%‘llﬂﬁinﬁm titanium,
eit en or m ng- gas, suc rogen
orreepper. asd me lisg- Piypigalist thenpgymeric QTE@NB BY séaw i§ @ photpsesist
meean Cﬁi@fs%h?@ﬁaﬂﬁhlérﬂﬁlllﬁgﬂ ah Sf'ﬁask'{l'iﬁ:grde\ﬂa-IBEment after
substrate an ases. se resi dues or
exppswiedd uglﬁtsfow@milﬂhqgﬁanf‘df dn ﬁ@'@etcés% the Rhwlg(Esist layer needs be
AT ok sl Bhon AU« LOREREA RO g
remaves fomdha sudace <Pféh%ﬁ'éb$tfétﬁ i Aee Wramomﬁhoq efifememing
pﬂcftSrngEt f&Hh EBdubSRate OBy ﬁ@ﬁéh@ﬂﬁ@ai n?ééﬁ@' &Ke %themlcal compositions
uct or devices, such as advanced DRANMS
formulatedite ceraevs the phmocws’té'qm the substrafe ﬁh?ﬂ‘%dp &9 &yitgogfcorroding,
dl%\hﬂf hafk dbillﬁﬁtHe@LﬁkE@ Sk rg@faﬂlb '?:ﬁﬁm“% 'dhbﬁﬁam Eltérﬁ\g the

TO uce VI as i nes trenc ructures. W as
Inar@entqwastratﬁ,rmsﬂgqr attacking thergulieate dtpelf. cAngther method of removing

pfﬁ:&é’r\é&@te is bg%rﬁrg%h h\%w&ze\ﬂhé?@ ?né ﬁ‘{o?tl)regfst i8 'rér‘nS% by plasma ashing

lhicid tal wring e next | evel ofvmrln%
usmg either oxygen or forming gas, such as hydrogen The residues or by-products may
be the photoresist itself or a combination of the photoresist, underlying substrate and/or
etch gases. These residues or by-products are often referred to as sidewall polymers,

veils or fences.

[0003] Increasingly, reactive ion etching (RIE), is the process of choice for pattern
transfer during via, metal line and trench formation. For instance, complex semi-
conductor devices, such as advanced DRAMS and microprocessors, which require
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[0004] Metal lines are conductive structures used as
devi ce i nterconnects. Trench 5 structures are used in
the formation of netal line structures. Vias, netal
lines and trench structures typically expose netals
and all oys, such as Al, Al and Cu alloys, Cu, Ti, Ti N,
Ta, TaN, V¥ Ti W S|I|con or a silicide such as
myltiple davges effback egd ok line infereanngs WAngJtiliFe RIE iprptodyce vias, metal

lind5 Qﬁ&%n&ﬂ@t’r&?urlai’ \hS@Hc‘ésus@drt‘P@dL@HQhé’fﬂt@la‘}@ﬁ"@é@&tnc to provide
m xture that may include re- sputtered oxide mate

al
coptagh helwern oae |l%49§°ffsr“t9ﬁf‘pﬁ|éﬁ“19r @dJnetal wigRg Apd the next fevel of wiring.
antireflective coating 10 materials used to

[0pP41h Metaplinesare 90%@%5%@@? ysed avdeyicq W%%m@ﬁatso JTrench

sthkﬁ.ﬁ‘éé‘ar%tdséeﬁ#fh%%rméti@ﬁ%]nekél lihé sﬁwurbaw;as trﬁvetanmes @@d trench
a cleaning fornul ation and process capa

stfushies hgicaluRPosn Mkt andaliersi sy ag /i"h%'d’!"dc(gﬁ' Alrysngu. Ti TiN,

TAITSROW, T, thcdi"P(IJH d SLid U AP SRkidS o tﬁﬁg@erﬂftitérhﬁn or cobalt.
substrate. In sonme instances the unwanted

al s
The RIERPgeRstyRicallydeqyssia eaidue PEA SPMBILEXeXtyes t af ma include re-

sﬁ&h@?é&rcﬁ(ﬁesﬁ'@tenbln o@%h%rm 48R4l ﬂﬁﬁ‘ﬁpﬁd‘tﬁe@i@%ﬁﬂ/@ﬂanﬂreﬂecﬂve coating
nmaterials to are residues of etc

ma@ﬁalﬁg‘ssﬁ &@Hsﬁépféi?a'@uq?\éﬂ? theorRsamstalilipes an? ebtﬁmcr']’gstfuct“fe&
Patents in this technological field inclu
[080%]> 7t isgriesirakle do proyidggn cleaning ipryHlationsand Bf°ﬁﬁfﬁw‘é%aH?rPf

reflovitlg: thost \¢hwitihbed SBRMAaRalIGBLL @d?ﬁidi?aﬂisQﬂwng or dulllng the exposed
US2006/ 0016785. BRI EF. SUMWARY OF THE | NVENTI ON

syrtsee of the sybrieatar InyRRIe stankes therwapted malegalg &%P?Jrsmsr'c

cdh%smbﬂg Pef¥iraditd @ pifdtéreBiBisN B ARG insthRceRithg uﬁ@érﬁwﬂ aidteals to be
for nmetal substrate, such as al um num and ggﬁg
pentsyf

resiaye AgR tesidgas R etghiag oF BERG RIOCPSSPRRE SINRYY

hi COO)  th h t
(ORBElor BrteEisy TR 5oHaD Bt P RGULR USEHET She S B2 0K US
6,851 48} & Naghshitiehlet BRVarittpubishdd ﬁé’d@it@b@ﬁdaﬁbﬁ US29080D16785.
as post-etched and post -ashed residues. The

formul ati on 25 conprises: an al kanol am ne, a water
m sci bl e organi c co-solvent, a quarternary anmmoni um

conpound, a nonHRIEE SUMMARYIGF TRIEANVENTEORT 0Si on
inhibitor, and remai nder water. The pH is greater

[mbap 8. geﬁ@fal Hbal of trm/m}ecms to develsp bneh- hymkyldmme stripping and

RS I RIGR Lo STE1S S BB P SR AISUPHY B Roppet Slbstrate, Such

a Bitigber Wil ihat e aacweralokst ﬁ%mﬁm&(@@ﬂthan thygrosylamatecstrippers.
resi dues froma substrate 30 conprises: applying a

[dDOSImAﬂtdrﬁiﬂgl@Soﬂeea:éﬁeGdofab@p&gém iavestibs tsr afoemulatiorefopvemoving
t he otoresis ost -etched, an es ,
ol B BrESiel. 25 N ERT Eeh PN At BBL(SPa g, 115 Toftidon
carpnSes Eln RERaRIaM e vGﬁeﬂMEcingﬁmlﬁlsb{sﬁﬁ)éﬁt} aTjuagernary
e
whest ?’B@ bHds gestattiesn 9.aBonthislinvasition rintstibielincdudesaniuble.

met a

[0009] According to another aspect of the present invention, a method of removing bulk
photoresists as well as post-etched and post-ashed residues from a substrate

comprises: applying a formulation as recited above to a substrate to remove the
photoresist, post-etched and post-ashed residues, as well as contaminants from the
substrate.
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5 substrates. The formul ati on conprises an

al kanol am ne, a water m scible organic co solvent, a
quarternary amoni um conpound, a corrosion inhibitor,
and remai nder water. The pHis greater than 9. For
this invention, "mscible" includes soluble. [0011] In
certain enbodi nents, al kanol am ne [ ncI udes but is not
limted to: m)noet hanol ami ne | et hanol am ne,
tri et hanol amRfETAILERHERSHNET !‘QINIQFTHE VENTION

di et hyl hydroxyl ami ne and m xtures thereof. [0012] In
m%Wt his Byygalifndascabes fremylations desigaps Pﬁméf'gé‘?\“ tpe removal of

prro@orsgktv SG&t-é%d%d%o%ﬁQéhed%&@ﬁe@ fas @vefllé"sfc%bé'mlﬁér@ﬁ@h metal
The glycol ethers may include g nono( C6) al kyl

SubBiaies ThAfoqMyStan SriRTsss eRyliadg bl B toCTBRBITBAN co-
sdl\ﬁéfnt E d’ﬂa‘iﬁ%a‘r@amﬁ@mun@@&%%&ﬂ”ﬁ c@fr@élﬁn mhft@or aﬁ@)ré’théMHer water.

et hers, C20) al kane d|o di (ClL y
The H’IéIssgreﬁﬁéFPﬁPe% R thys rventions “reispibles 'WQF §°‘“b e.
I I h h I I I
(ORI o E b B Ak anglageDs istBHBYHp AOCHTIER 1.
mEhdBthAHtarGih¥ A®m brﬁbiémfhbhf?lbthaﬁbﬁkﬂu%‘ﬁ%o@l'db%\ﬂblamme
nmonobut gylgmet her, P%q ene gl ycol dinethyl ether,

digthWpyER V‘@(ﬂnddp'é't“ theteskr | di et hyl ene gl ycol
onmet hyl . et her, di et hyl ene col npnoeth et her
[Oﬁ? hpI<E @'"@W‘m%ﬁ&ﬂ "(‘]%%/I’I@P’QQII'%%%%‘?IE "@ﬁyﬂ%ﬁ‘yw'

etﬁ@wasmﬁu@pmboreﬂ h?he g@batelawér@ ﬁ'%ygrhd@dé gl &Iumbm, Celalkyl
yl ene g ycol nono

etferd enicire! GlG/o o Ron BIRers pLOBEn bt Nt bied e - Grmipbane diots,
(Od+ mayawl etﬁbfseénd Ebﬁt@z)daﬁ@ﬁe llo]/@@d: -Ctl)e%lhw |et|ﬁ1r§1 eExamples of glycol

trieth nonone
ety F 1 ROPHSTS SRONERY SRRy PRiege Gbispl g Fer, pthyiene
glgdal ﬁfonoﬁ'ﬂeﬂiyh&’th@ﬂ etHlere chombhdéthﬁﬂfemélr &hﬂéﬁe glycol monobutyl

sthero Bplen B! dTeinyGo bR, S i Sbiep| IRPHER el gedane ool

mﬁﬁtﬂﬁé’thﬂr&héﬂ m@@Iweﬁe @%&Irhuhoe%w ether Fd"étﬁMéﬁé‘QlySélWop?dbyl
di met h et rop | ene ﬂiﬁ ycol nonobut

etherGHW I@e@lwbmo prﬂﬁ rdlﬁtgylene g|y5¥I(% o@HEy'I ether,
dl&hxléﬁé g gﬁ@ﬂ%@ﬁd%buﬁﬂ Ber, dﬂétﬁfl@rié’ﬂ;l?étﬂ nﬂirmsahzyn@tnep dRftyiene

prop nonoi sop ro

oo A ReE] byiers RS ERIIAIA GHISF. Tistheas BE@hRonomethyl ether,

tnS’JhyI%ﬁé glydbll cﬁr%ﬂﬁpétherebbﬁéthylbhé Eryea%mahw @Mer, diethylene glycol
nonet ut ano

mﬁ@ymw e{heéutflgmlpne 9 _yﬁgltng?nezglml ﬁmmmegwbpther acetate, ethylene
glﬂcolrr@ngtetm??;ua{dtame @aﬁ/bbﬁﬁlﬁbé gph@mﬁwpsetgwo fgaﬂiply@lﬁeIglycc»l
DRl et oromylasR EeRLmBNIRLH SHish e %rr Qytabomoropeply ether,

dlﬂl‘oﬁﬂﬁh@Q@c@'rﬂ&ﬁimmt@ﬁf@m{bmﬁil&% gly€ unéd?fo@mdyeaﬁer dipropylene
e e

Q'gﬁ‘%HWBP'SggIES &ihas| dirtopy n?gvpal r@?no Is@s%r q@%glylene glycol
anGﬁerh)éﬂié?befdwhéhe @Iy@ehﬁbndﬂéﬂﬁﬁ)ether&Jme[tmiffﬁ-bﬁb@ot 2-

f_ﬁﬂg@f -ihou nh rfﬁg | \e/g? égpé}@y{?tﬁgr%la{n 1 dlmetﬂoxy\(\e%ane and 2-(2-
butoxyethoxy) ethanol, and mixtures thereof. More typical examples of giycol ethers are
propylene glycol monomethyl ether, propylene glycol monopropyl ether, tri(propylene
glycol) monomethyl ether and 2-(2-butoxyethoxy) ethanol. An example of a furfuryl
alcohol is Tetrahydrofurfuryl alcohol {THFA).
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isin the range of 1 wt%to 50 wt% while a preferred
range is 5 w%to 40 w% The deionized (D) water is
40 wt%to 95 % while the preferred range is 50 wt %
to 80 wt% [0014] In certain embodinents, the
quarternary amoni um conpound includes but is 5 not
limted to: quarternary amoni um hydroxi de, such as

[0913] ffaﬁéqtnyq:rgﬁwg gpents W[gaqg{arﬂr@e @mqsmq}er miscible organic co-solvent)
is Mﬁé APl a'm‘mbts@ vRYE ik geprefbﬁbﬂ PNVt 8 WD oW wi%. The

hydroxide (T t et r apr opyl anmoni um hydr oxi de
depﬂlzﬁﬁtﬂﬁpl\'@éfﬂyﬂi AW Nt Whciihe Fretemed Fangs i 50w1% to 80 with
é(ljroxyet hyl ) tri met hyl ammoni um hydr oxi de,
[0Q14] ) eeriaiy eERpdimentse they namnarummmwwaﬁoa@wnd includes but is

nof @nlmbqboﬁﬁﬁﬁé\%bbytdrhrﬁbﬁﬁﬂ Hydreite: Suéhy 84 %ﬁ‘ﬁthy(almﬁ@mum

ydr ox tri met hyl anmoni um hydr oxi d
hy@’pn@pﬂ%ﬁﬁ@g Hyzrg@mﬂﬁmmﬂnhw hydrpxide. tetrabutylammomum hydroxide
(TﬂAﬁI Méﬂ*&@iéwﬂaa’mwdmﬁaéd Erﬁ%étﬂﬁetﬁ?l@mmomum hydroxide, (2-

benzy Itrlrrethél ammoni'um hydr oxi d m Xt ures

hygnexyetoy!)trimgidy mwmwd@mnﬂmmwm@wh@m@%nt
hyéroxidB, @Wﬁxyefl?gﬁz?@yf furd KybidxHe%por fromsS %to

10% by wei I'n certai n enbodi ments, the
hvérewgpxlltwnemgammm%@vwos%':t@hwmwlmmﬁtu"blﬁvdr%de

é?ﬁ\ﬁd:%tHWn?mSﬂﬁ%%mlddﬁﬁdbdénﬁlﬁ&me%ﬁwarﬁﬁ{oh% B¥broxide and
inhibitor known in the art for"simlar applications

mixgesiiergst dTheERATRY amewHMESTTAUNAN IS ATeFent inan amaynt
rafifing'REH 0.6% td'46% orGRNES @’Pio 1d% BVWéi it echol ,

pyrogal I ol , benzotriazole (BZT), resorC|noI esters of

[o®as] Ih Cerfdih @mb@ﬂi%éﬂs’(ihé” &fm;scisﬂroﬁqﬁay FBIB8E 0 BBV bpweegnt of
acid functionality corrosion_inhibitors which avoid

ONB §¥ PSES BRrTeoMmiBhikitars. Ay eertesinn IRRiaey kBewpn herar for pigylar

apFﬁUahQﬁ’é FP:B 'b@ rUsEﬂt ER&n%&s %hc&ﬁbéﬂ:nf|hﬁ8|t&§ 'tﬂfbt may be used include:
unct i onal have been shown in the exa

cateshewt- B@tmateca@!eaﬂa@%loy bﬁF‘éQ"BW'QT@ZJ)sreF?fGWPb g?;e{,%?fmmc acid

anb MiktFE thardbh M Pritiskiafe AGH-dreetitid fubictiHafity cOFrb&iBR irthilitertwhich
stearic acid, benzoic acid, isophthalic acid, maleic

avgidicgrrosignef Metalsid D, L-malic acid, mal onic acid,

ht hal i ¢ aci d, mal ei ¢ anhydr | de, phthallc anh
(00181 FaRyplas ASPRrticsiss eorrcpsamy 'r'b'bsensav ich queéregcq%dd Tr”f‘ﬁ@”a"ty and

habé kEerRBbwreim the $kathBigs b@l@ﬁv&@ﬁwopéd ubié K[ proteRt m@% fi@m corrosion
|ist of corrosion inhibitors, [0 t.hou

inghydes élwhraﬂ%ﬁ@'sﬂoea"w%@éwnaﬁwﬁ at&far's/ aaesfaengsls@cf% isophthalic

acﬁoﬁﬁ%&é h&a, Mh‘ﬁaﬁc a&iheﬁﬂ‘_'-rﬁﬂltcsﬁm HRISHIE bl ﬁﬂb@lkfa%tcﬁmaleic
he cl eani ng f or nul ations of the invention can

anewmd@y eithaks mwaﬂd%ﬁ?r@amr\zav@zeiﬁ laglifi 3qih Hite e?ld the like and

midQrdsafeleBRbr Witl-the §psce@ingiaRt 6t cdndsioh iHilgRRd.C resi dues.
-4 EXAMPLES [0018] The follow ng exanples are

[0PIAViAPeudIPthet dresdmt rrﬂeﬁtﬂ:rmasfbééh fpeuhcnpbnwésbaﬁemlg cbh@ecmon with
resent invention, but % ay ains i nt (th

clganing:senieondyfior substrates, the cleaning formutations of the |nvent|on can be

employed to clean any substrate or semiconductor device that includes organic and

inorganic residues.
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[0019] Exanples of fornulations in the invention are

gi ven below. The abbreviations wused in the

formul ations are |isted below. THFA = Tetra hyd rofu

rfura | al cohol TMAH = Tetr amet hyl anmoni um hydr oxi de

10 DPM = Di propyl ene glycol nethyl ether TBAH =

Tet rabut yl anmoni um hydr oxi de MEA = Monoet hanol am ne

NMVEA = N—nethylethanolanlne B TSA = p- Tol uenesul fonic

acid 15 t-PGVE = tripropyB bE?coI met hyl ether PG

Pr opyl ene gl ycol DEHA = D et hyl roxyam ne [0020] In
0918 e fallgvwieg exampieeare rapvld%a;&%esptap@ﬁeg?f\f grjjlustrating the
pré\fe'ngm/erﬁ’tﬁfnc BiXarg By n8dhedtR intéAddd o it EisaRk, per cent.

he conpositions di sclosed herein were prepared by

[06"9‘]' NExdriSies BORTRAMENSE if ﬂ&eh{?&’ftloh Rrélgives §€I|owafl'hé QQIEPewatlons
enperature until all solids have di Ssol ved. Exanples

Us@? inctbe femyliationp aea 'ﬁt%gelﬁ‘l"scl osed herein are set forth
in TABLE |I. TABLEI Exanple A Exanple B Exanple C
THFApvET eteahygrofyifusal 8icaigl VEA 30. 00 p- TSA 1. 50 p- TSA
1. 50 p-TSA 1.50 TBAH E 599 6. 00 TBAH (55% 6.00 TBAH
TMA 03 Eettﬁinet@dﬁmmnw YHo¥de Gal | ic acid 1.50 PG 1.00
DI Water 62.00 DI Water 62.00 Gallic acid 1.50 DI
DRM; &7 Biprapylenegleebmpiyl ¢9efampl e E Exanpl e F THFA
10,00 THFA 10. 00 DPM 10, 00 MEA 10. 00 MEA 10.00 MEA
TBfé" oo strq@ﬁylammnymr@mx'% “TSA 1.50 TBAH (55%
ﬁ e‘(.21550 1.50 TBAH (55% 1.50 Gallic acid 1.50
||| B8l 1ic acid 2.00 DI Water 76.00 DI

Aezr -rrie%hyle%ar\/c\ﬁlamirne73' 00

p-TSA = p-Toluenesulfonic acid

t-PGME = tripropylene glycol methyl ether
PG= Propylene glycol

DEHA = Diethylhydroxyamine

[0020] In the following examples, all amounts are given in weight percent and add up
to 100 weight percent. The compositions disclosed herein were prepared by mixing the
components together in a vessel at room temperature until all solids have dissolved.
Examples of certain compositions disclosed herein are set forth in TABLE I.

TABLE |
Example A Example B Example C
t-PGME 29.00 THFA 29.00 MEA 30.00
p-TSA 1.50 p-TSA 1.50 p-TSA 1.50
TBAH (55%) 6.00 TBAH (55%) 6.00 TBAH (55%) 5.00
Gallic acid 1.50 Gallic acid 1.50 PG 1.00
DI Water 62.00 Dl Water 62.00 Gallic acid 1.50

DIl Water 61.00



Exanpl e G Exanple H Exanple | DPM 10. 00 DPM 10. 00 DPM

10.00 MEA 7.00 MEA 7.00 MEA 12.00 p-TSA 1.50 p-TSA

1.50 p-TSA 1.50 TBAH (55% 1.50 TBAH (55% 2.50 TBAH

(55% 2.50 @llic acid 1.50 Gallic acid 2.00 Gallic

acid 1.50 DI Water 78.50 DI Water 77.00 DI Water

72.50 Exanple J Exanple K Exanple L THFA 10. 00 THFA

10. 00 THFA 10.00 MEA 7.00 MEA 7.00 MEA 12.00 p-TSA
Expmpie . TSA 1.50 p- TSA ExamplelaH (55% 1. 50Examplq 559
THEAS0 TBAH (55%9.00. 50 TdFAic acid .00 Gal | D@Maci d 10.00

MHEAS0 Gallic adpmpl. 50 mela Water 781®00D WaMBA 77.50 12.00

-ReaVéter 73. 5 sgxampl gridaExampl o isgxaml egﬁrsEHFA 1.50

M 10. M 107 MVEA 7 004
i@g%%g@%o LT ME: e
1.50 TB 55% llic d 2.0 hol

#8f PG 0. 00 B9t er DYWalRS cal 1 E5-akid 2 V\é‘fechol 73.00
Exgmpie§ \\ater 73.00 DI Ewampfe H5 00 Exanpl eEma
DRMExanpl e R DRRIOD0. 00 DPM 10. 00 DPW.20. 00 DEM? oo 10.00
MBMEA 7.00 MEA 7.610 p- TREAL 50 p- TSAQD. 50 p- MEA 1. 50 1200

-iFQQ\H (55% 1. 505gTBAH (55@ 1.50 ngo(zs% m

0. 50 echol ?ﬂsﬁé"&e‘:h; o5 00 |d2 50
V\ater .50 (;a acl g fg
%‘Z} er 72. 5d o5 Exah‘@l' dExarrp Or Exarr@a@'ctﬂc' 1.50

DI Water Water .00 | Water 72.50

Example J Example K Example L
THFA 10.00 THFA 10.00 THFA 10.00
MEA 7.00 MEA 7.00 MEA 12.00
p-TSA 1.50 p-TSA 1.50 p-TSA 1.50
TBAH (55%) 1.50 TBAH (55%) 2.50 TBAH (55%) 1.50
Gallic acid 2.00 Gallic acid 1.50 Gallic acid 1.50
DI Water 78.00 DI Water 77.50 DI Water 73.50
Example M Exampie N Example O
THFA ‘ 10.00 DPM 10.00 DPM 10.00
MEA 12.00 MEA 7.00 MEA 7.00
p-TSA 1.50 p-TSA 1.50 p-TSA 1.50
TBAH (55%) 2.50 TBAH (55%) 1.50 TBAH (55%) 1.50
Gallic acid 2.00 catechol 5.00 PG 0.00
DI Water 72.00 Galllic acid 2.00 catechol 5.00
DI Water 73.00 DI Water 75.00
Example P Example Q Example R
DPM 10.00 DPM 10.00 DPM 10.00
MEA 7.00 MEA 7.00 MEA 7.00
p-TSA 1.50 p-TSA 1.50 p-TSA 1.50
TBAH (55%) 1.50 TBAH (55%) 1.50 TMAH (25%) 2.00
catechol 0.50 catechol 0.50 catechol 5.00
Gallic acid 1.50 DI Water 79.50 Gallic acid 2.00
DI Water 78.00 DI Water 72.50



DPM 10. 00 DPM 10. 00 DPM 10.00 MEA 10.00 MEA 10.00 MEA
10.00 TBAH (55% 2.50 TBAH (55% 2.50 TBAH (55% 2.50
Cctanoic acid 1.00 Cctanoic acid 3.00 Stearic acid

1.00 DI Water 76.50 DI Water 74.50 DI Water 76.50

Exanpl e V Exanpl e W Exanple X DPM 10. 00 DPM 9. 40 DPM

10. 00 NMEA 10.00 MEA 17.50 MEA 12.00 TMAH (25% 2.50
TVAH (25% 2.40 TMAH (25% 5.00 Pyrogallol 10.00
Exampfe\ cat echol 2. 40 t EBaMPIeZtechol 2.50 Bragel
DBV, 50 DI Wat erl08¥) 30 DPPWt er 70. 500.08xanpl &®PM Exanpl e10.00
MEAExanpl e Al DR\NQLO. OOMBAM 10. 00 DPOKOB. 40 MERA 10. 00 10.00
M‘Efs 508 00 MEA 4@. 00  TEAH (68%% 2255@ TVMAH (1BA19 (589400 2.50
Oct %ﬁgfﬁ egh t58u: f’oéat echl1 gg Stearucac;d 199
DW%& vt e?) 20 D AT 67 8l séx | Dpeer 7e50
Exarrple A3 Exarrple A4 DPM 7. 40 DPM 7. 40 DPM6 50 MEA
22.00 MEA 22.00 MEA 29.00 TMAH (25% 2.30 TMAH (25%
ExgmapfeMpH (259 2.00 E€Expmee Wat echol 2.30 Example X
DRMBut y| cat echdl0.@) 00 t DBM yl cat ech81402. 60 DIPMpat er 10.00

NMBAOO DI WAt eri0aD 10 DMBAAt er 59. 967.5Bxanpl MBS 12.00
TI@(H'{%% A6 Examme A7 EBM g 96 DPblab2. 00 DRMAR (28%) 5.00
Qecg 402590 213 Mevbﬁol 2.50

u

gzsogolv?\ 5 E hol Qvté
9 t
yl cat echo 36‘)t é i}?cat ec% ﬁ%éec ° L[ﬁ V%?er 70.50

60. 70 DI Water 60.20 D Water 64.40 Exanple A8 DPM

Example Y VEA 19. 00 Example 2 Example A1

DPM 10.00 DPM 10.00 DPM 7.40
MEA 10.00 NMEA 12.00 MEA 19.00
TMAH (25%) 2.50 TMAH (25%) 5.00 TMAH (25%) 3.50
t-butylbenzoic acid  3.00 t-Butylcatechol 2.50 t-Butylcatechol 2,30
Dl Water 74.50 DI Water 70.50 DI Water 67.80
Example A2 Example A3 Example A4

DPM 7.40 DPM 7.40 DPM 6.50
MEA 22.00 MEA 22.00 MEA 29.00
TMAH (25%) 2.30 TMAH (25%) 3.50 TMAH (25%) 2.00
t-Butylcatechol 2.30 t-Butylcatechol 3.00 t-Butylcatechol  2.60
DI Water 66.00 DI Water 64.10 DI Water 59.90
Example A5 Example A6 Example A7

DPM 12.00 DPM 12.00 DPM 12.00
MEA 22.00 MEA 22.00 MEA 19.00
TMAH (25%) 2.30 TMAH (25%) 3.50 TMAH (25%) 2.30
t-Butylcatechol 3.00 t-Butylcatechol 2.30 t-Butylcatechol 2.30
DI Water 60.70 DI Water 60.20 DI Water 64.40
Example A8

DPM 12.00

MEA 19.00

TMAH (25%) 3.50

t-Butylcatechol 3.00

DI Water 62.50
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TMAH (25% 3.50 t-Butylcatechol 3.00 D Wter 62.50
-7 Exanple A9 Exanple A10 Exanple A1l DPM 17. 00 DPM
10.00 TPM 13.00 MEA 14.00 MEA 12.00 MEA 13.00 TMAH
(25% 2.50 TMAH (25% 5.00 TMAH (25% 4. 34

t-Butyl catechol 2.00 t-Butylcatechol 2.50

t-Butyl catechol 3.00 DEHA 3.00 DEHA 2.00 DEHA 1.70

DI Water 61.50 DI Water 68.50 PG 4.34 DI \Water 60.62

[ O0ZEkEmpraA®ex sem conductEvande/Ates, such as DRéddipledd?

DPM Cr Opr ocesso{#qo whi Ch)PM’ equi re nub.dbo pI e | gpers of 13.00
gack- end- of - | { g, (BEQL) terconneghoW ringueputilize 13

n
i on chin é? o pr ce Vi '

IR Ly WO B
t-Batstedhatent s, wefdk thrd@gW'cﬁ?FhP'nteﬂé?/er di éBu¥ieatecholy o 3.00
DEMA et ch stop, 3Uch as;DEHAN, Si N, 2P@., whiOEHA he 1.70
DINEit&l | i nes wers condme.—ﬂ@r strucE&E@s usewdGas device 4.34

i nterconnects. [0022] Sone of the substratggatdetal 1 go.e2

to 3) were ashed, while others were not ashed. Wen

the substrates were ashed, the nmain residues to be

cl eaned were etchant 10 residues. |If the substrates

o354 oA a8 0o TR0 AR o B,
rediiteahsltifletiayeds af tmckaendenidine (BEQLY intestanoectuiesg, uitizehreactive ion
o A, AT R pobOF 5L 588 Pk S
exaenlrﬁ@néts,r wéreal;mug man finterlayep tierestricdo ﬁefeltafo'rﬁtep isuchas; Bt SiN,
o€ R TS BASERARR S B Sy b
[0?*23 o§4|1 8“ mé%éﬁ&f%%s &J &1 t%e.ﬂ Wehd st Whife BRER! Werk mo’é ashed.

e conpositions under
When th@vamgtraies wefe ashedi thecmam rwdmeete be icleanedwgreetchardm

e
resg (Rt Fel<Sipeitat B} Wile"t ahed) indl RETRAn [ SIREET6 6 Bleaned or
strippedsyerebpitzetch rasidliaBoRd photoRBisTBUEtald 1 tof arePeatious circuit
structures, each fabricated from aluminum metal.

[0023] Cieaning tests were run using 305 mL of the cleaning compositions in a 400mL
beaker with a ¥:” round Teflon stir bar set at 800 rpm. The cleaning compositions were
heated to the desired temperature, indicated below, on a hot plate, if necessary. Wafer
segments approximately 1" x 1" in size were immersed in the compositions under the
following set of conditions: process time ranging from 1 minute to 30 minutes, ata
process temperature ranging from 25 °C to 75°C.

[0024] The cleaning results are summarized in TABLE H.

TABLE ll
Via Pad
Strippers Un- ashed Un- ashed Metal 1 Metal 2 Metal 3
ashed ashed

Example N/A N/A N/A N/A Cleaned Cleaned Partialty
A cleaned
Example N/A N/A N/A N/A Cleaned Cleaned Partially
B cleaned
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Strippers Un-

ashed

Un-

ashed Met al

Met al

2 Met al

ashed ashed Exanple NTA NNA NNA N A O eaned O eaned
Partially A cleaned Example VA NA NA NA d eaned
Cl eaned Partially B
eaned C eaned

NACd

cl eane
Not

d

3

-8 Example NA NA NA
C cl eaned Example NA N A N A

N_A eaned (leaned Partially D cleaned FExanple NA
Examelen] A MAA [0 ¥ifed] ONsAneld PHAti 4l Flraredc||edrieaned Not
Efample NLA NA NA N.A O aﬁg—Q-egaed—Nc angganed
E’Egk? e NAA N AN Al NN C ka alekifaerdgt Cleenefl ean ”'a”g
HRIET S Wi ¥ AR A NS Pangs S e o eBney Partal
Ec aned ﬁxarrpl rt| aI I y cl eaneq Tl |l Iy %ngane dclaealr?edy
T EREMHIE] e fyETe creaTygy c eeéShbdkw'méaisai) Not
(eorroded) (forroded) Exanple Partially clieaned cleaned
EXeipld @l TNAPa[ TINGAT Y| ERgREd] EIN/RET [ECEEERsE |[J @éAeBEd  Not
ctteaned cl eaped (cofroded)| (corroded) (corjroded) cleaned
Exaxpieol e NPar t | alN/x Par iNfal Ty Raat | al Cleaar t)i atlégnett ¢ h@drially
Etched Etched L cl eaned cleaned clleaned clieaned cleaned
Exappieo ( Edrtiglyo | cleansd) | Partiallyde dleai®danplEdchedr t]i aFlched Etched
PArt i alclegnedart i al | y| Figanedal | v Et chdeprogediad(cpireded) | (sgrroded)
E’Eﬁ"@éﬁwcﬁ’aﬁﬂa@ané@aféﬁdeaﬁé@a'ﬂl efﬁé'é'%c r ridehed gor Fishedy | Etched
(LorrpdEsielampt e b3 sed | paripdest 1 fcarredee) | (corroded)
E & b Iag e%[ jaly; 1 graal‘gt é B Etched
E G oehRnned S 0 eorit e
m ia rtidl che
% "pfé F e@“ I'eaf d,y E@éf o | . r? rroded)
)Efﬁp! ) Partially™ P Paria Ph‘ﬁﬁé‘lly Parra Tt H ([COEIREE D) Etched
(gor r pdRened £ Qlebiided bieateda RlcBndi ! tbattolida) Halchirgdedy | (corroded)
Bxanipld flPaltiald| Padibilyy| REGARC] FapRRd | ElEicHRE Etched Etched
9] cleaned | cleaned | cleaned | cleaned | {corroded) | {corroded) | (corroded)
Example | Partially | Partially | Partially | Partially Etched Etched Etched
P cleaned | cleaned | cleaned | cleaned ! {corroded) | (corroded} | {corroded)
Example | Partially | Cleaned | Partially | cleaned Etched Etched Etched
Q cleaned cleaned {corroded) | {corroded) | (corroded)
Example | Partially | Cleaned | Partially | Cleaned Etched Etched Etched
R cleaned cleaned (corroded) | {(corroded) | (corroded)
Example | Partially | Partially | Partially | cleaned Etched Etched Etched
S cleaned | cleaned | cleaned (corroded) | (corroded) | (corroded)
Example | Cleaned | Cleaned | Cleaned | Cleaned Etched Etched Etched
T (corroded) | (corroded) | (corroded)
Exampie | Cleaned ; Cleaned | Cleaned | cleaned Partially Partially Partially
U corroded corroded corroded
Example | Cleaned | Cleaned | Cleaned | Cleaned Cleaned Cleaned Cleaned
Vi
Example | Cleaned | Cleaned | Cleaned | Partially Cleaned Cleaned Cleaned
W cleaned
Example | Partially | Cleaned | Cleaned | Partially Cleaned Cleaned Partially
X cleaned cleaned cleaned
Example | Cleaned | Cleaned | Cleaned | Cleaned Partially Partially Partially
Y corroded corroded corroded
Example | Cleaned | Cleaned | Cleaned | Cleaned Partially Cleaned Cleaned
Z corroded
Example | Cleaned | Cleaned | Cleaned | Cleaned Partially Cleaned Cleaned
Al corroded
Example | Cleaned | Cleaned | Cleaned | Cleaned | Cleaned Cleaned Partially
A2 corroded
Example { Cleaned | Cleaned | Cleaned | Cleaned Partially Partially Partially
A3 corroded corroded corroded
Example { Cleaned | Cleaned | Cleaned | Cleaned Partially Partially Cleaned
Ad corroded corroded
Example { Cleaned | Cleaned ! Cleaned | Cleaned Partially Partially Cleaned
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P cl eaned cl eaned cl eaned cl eaned (corroded)
(corroded) (corroded) Exanple Partially C eaned
Partially cl eaned Etched Etched Etched Q cl eaned
cl eaned (corroded) (corroded) (corroded)
Partially Cl eaned Partially C eaned Etched Etched

Et che

d. R cle

ned cl

eaned (

corrade

) (corr

Exanpl e

ded)

(H‘ﬁ'\r r

bded)

xaml e

Parti

Lly Part

i sfrMedecp;

r ppémded

Bamplent

L Glepped,

cGleghedh

clletneh

e§leanpd; |

eGilgaerdc|

edreaned

Cleaned

rAGQQ n

rnrh:rl\ Evnrml Qe

Exgg@@n pedl | Glge oGlealrdy CHE ghois

/%00 4 &= aHEE ) e KI78PE P Cleaned
I.eU

! I OTd eh f ClU ICU
E*é?f ngl érHcl eaﬁgﬁ‘egargtgf % Pa’e?l al I y %r i al gleaned
E)édnﬁ@r @Ié‘ﬁﬁeocoélfegﬁ’e%ﬂ EREdd lea ERatddCaNHedre® A Hieaned

Cpeanegd O eaned C eaned Cleaned Cfeaned Exanpl e

EXairpRNEClebh&PCRanddE@DRENedal Cledhedy | CEEBBR.A |ClStatind Cleaned
Qoeanpd W c| eaned | Exanplie Parti al(bipardedpanetkafbdaned

Exaaptel pClegndd ealeenkdCl Slaared [Palchned || yCiamddegneasl Gdrreamnedieaned
clleaned Exahpl e Cleaned d eaned € eaned O é&asoed)

Rart i ly Partially Y corroded corroded
Sl (f'cH'. -Sélilgﬁfg@érwc%ﬁc‘ eaned Cl eaned C eaned C eaned
ti
l°‘*c°ﬂar¢2ﬁ

J7=R
eaﬁ*ﬂ%?%tggﬁéﬂ&ﬁgrﬁﬂﬁ SRR GRRTR drgeio
and dbutythatechelparsrmseCmugh dgttel (&aa@aleﬁj\éémﬁdzcﬂéaﬁq@dn comparison

r I
i} G20 RS ERck Aot UG EXpRL N G s
(Exenples Solestears acidiEdamplerldld éuutymazmq: zitkampie ¥).eaned

&ahe t
caBcRANEIL RO P11 S Seln 3080 8 Grampis . P
R)CTbasats ipdrabled mdreatasutbat)the:f@mnl@ﬂons gsing TMAH l@el’é&(o dilutions and
coff85ibR Hifbitors that did not have free acid functionality, either carboxylic acid or
sulfonic acid (“non-free acid functionality”) performed better in lifting photoresist and
avoiding corrosion of metals.

[0026] The foregoing examples and description of the preferred embodiments should
be taken as illustrating, rather than as limiting the present invention, as defined by the
claims. As will be readily appreciated, numerous variations and combinations of the
features set forth above can be utilized without departing from the present invention, as
set forth in the claims. Such variations are not regarded as a departure from the spirit
and scope of the invention, and all such variations are intended to be included within the
scope of the following claims.
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Exanpl e C eaned C eaned C eaned C eaned C eaned

Cl eaned C eaned A6 Exanple C eaned C eaned O eaned

Cl eaned C eaned C eaned C eaned A7 Exanple C eaned

cl eaned cl eaned Partially C eaned C eaned C eaned AS
cl eaned Exanple O eaned C eaned C eaned C eaned

Cl eaned C eaned cleaned 9 _Exanple O eaned C eaned

Cl eaned Cl eaned SI. Corr. @AMy, CI eaned 10

cl eaped cl ea ned Exanpl e Cl eaned Cl eaned Cl ean
{21 '%2! s SV PP ANd dgapRigdarmuatione Senaprising:

Corr. = sljghtly corroded [0025] Anpong the different
cor r osion? 'Fgﬂﬂ P8rs used, formul ations having
pyrogab)| wateraﬂi@cblemfgamﬁa@emb@rht performed much better
(Exanpl es V, 99,5-2 in conparison wth the
commonfy clh’é@ﬁ"”@[’)’r?"ﬁ@loﬂﬂm MYErs: gallic acid

( Exanpd.esof-fide, adu:maeﬁarﬁm@@bﬂoéoﬁ IpniiBlh epdS- T) |

stearic aci d? nmple U), t-butyl benzoic zcid (Exanple
Y), cBtevdls (Exan'pl es 0, Q, or the conbination of
cat eclidreialpH elahe FFmakitien (Sreatel #anM. P, R). The data
in Table Il indicates that the formul ati ons usi ng TMAH
[ n 25% di I ut| ons and corrosion inhibitors that did

er car

e aci d functiopal it boxyl i c
01 o The Tolristi s IEIBA(h S 1 BherBln e IKRPREIA i Splepted
f ett lif t

o SrFq”qE‘*@oqrpsé E%r'eﬁ?wbeimﬂgé’tﬂﬁm?é%fn'e? e SyERansigmine.

ampl.e d descr 0 eferred enmbo
S hoﬂﬁaet%saawmn'sa'g pRrQleming: BBl HEY A Aq SVUreS thereof
ol o hS el RSB T ganie e SO enteh rOR he bl Consisting of

ari ati ons_ and nati ons o he at res set ort .
oy B SWe" g frBbhalpbfloRt labieiar aerf%?%ﬁ?& {Be alkGnbiBmine

t t 15 t f th
D ANhe walks o oggar ce-savent i kelp 19 15 3P Y el
spirit and scope of the |nvent|on and all such
ons a e intended. to be n ude w t.hin

:\é?g:oglrb? fqrwél alighag all{ge%maqlqigl reH q\)ﬁate&mﬁmb?e organic co-

igmpr? %,%Otlésse t { I ﬂweagrgug lcgr?sr?sltlj?\a ff(r?ntapyllene gﬂ{cbl PG)
,dipropylene glycol methyl ether{DPM), tripropylene glycol methyl ether(t-
PGME), propylene giycol methyl ether(PGME), propylene glycol propyl ether
(PGPE), tri{propylene glycol) monomethyl ether, 2-(2-butoxyethoxy) ethanol,

tetrahydrofurfuryt alcohol (THFA), and mixtures thereof.

4, The formulation as claimed in claim 1, wherein the quarternary ammonium
compound is from 0.5% to 10% by weight and selected from the group
consisting of tetramethylammonium hydroxide (TMAH), tetraethylammonium
hydroxide, tetrabutylammonium hydroxide (TBAH), tetrapropylammonium

hydroxide, trimethylethylammonium hydroxide, (2-
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a. al kanolam ne; b. water m scible organic co-solvent;
5 c¢. quarternary ammoni um conpound; d. non-free acid
functionality corrosion inhibitor; and, e. water;
wherein pH of the fornmulation is greater than 9. 10 2.
The formulation as clained in claim1, wherein the
al kanolam ne i s selected  fromthe ogf consi stin
nonoé’tVHMPfé'M)W@etW%mHW@tW&FRN'%?%BV roxyethy|)trieth amm°”"~'m
trieth nolanlne |sopro anol am ne,
di et YRRk (/M iPREIARPoRSATINBE P HYERde. (the wat er
m sci bl e organlc co-solvent is selected fromthe grou
consi @FF‘H@P@PV tgnvwar@m@pmamarquer GWF'"HP%‘QS'HmmW
t ot al me nt for the al kano| anj ne 15 an
wat ornviadten dETuidairy R dwaraxser ey TG mgoRnium
by wei ght . 3 The fornulation as clainmed in claiml,
wher dVRr4Ae 3pd BIXUPS temat or gani ¢ co- solvent is
sel ected fromthe group consisting of propyl ene glyco
(PG dipropylene gl ycol nethyl ether(DPM,

ene coI methyl ether(t 20 PQVE yl en

tri pr.op
¥l ycol %Jefrﬂ‘j}‘ﬁ Fefigd ﬁ@?ﬁ)\ clayn apyﬁ%rﬁ@ tge yeg&&g}? %ltor is from
2. (2-btesgetonys OBl sl asiccied T °°'%9%'#B?=Hﬁ$|? g atchol t

al cohol rSTHFA and m xtures thereof
f or mBPUYIFRC RMT%QQ%'E'@leFtﬁf ¢f gallis acid, \ﬁﬂgr"&“H"etsﬁﬁe’ef’f

quarter nary ammoni um 25 conpound is fromO0.5%to 10%
by wej ght and sel ected fromthe roug consi sting of
&etr 'F'HW%?{?HWHWPW&”G)&'Q?@'W%WW tion, comprising:

t et raet hyl ammoni um hydr oxi de, tetrabutyl ammoni um
hydr oxi de ( TBAl tet ra& pyl anmoni um hydr oxj de,

tTi met fya8caiANLIARIRG SeeHpd ToRY the grqup copgisting of

hydr oxy etrhaHoltantRirive, a«rmémywmérwrmﬁe d@md mixtures thereof;
(2- hydroxyethyl Ytri et h | anmoni um

dr
(2- hydPom@tﬁchmlﬁa?raﬁplpmmem%% @ﬁ?ra@romene glycol (PG),
hydr OXypfdi}ﬂMbyflérﬁé gﬁédme@:mmewm#mdfrmp#me glycol methyl ether(t-

ethyltrinet hé anmoni um dr oxi d

di et hy! diffféM %/It%ffﬁﬂ!HTQHﬁWcﬁ'Q?J?Pb@HFA) and mixtures thereof;

benzyl ¢ itfgd DSPAHTD% BV\N’élthQf@ﬁuﬁférﬁé\? aPﬁr%érﬂurﬁi‘compound
thereof. 5. The fornul ati on as

wher ei n tlectastfross theorevm Fonsigting |°2tq*rﬂ8mthsfd?f5@wam1®%°x'de

by wei ght(T &Sl@{rﬁéthﬂdmfrﬁdhmrﬁ Redrexias ReFaBLUE Shodiudf hydroxide
cat echol , ut yl cat echol yrogal I ol , ester of

gallic adTE H A imiugRsIEereRtr eof .

d. from 0.5% to 15% by weight of a corrosion inhibitor selected from , t-
Butylcatechol, pyrogallol, and mixtures thereof;

e. remainder water,

wherein a total percent weight of the alkanolamine and the water miscible

organic co-solvent is from 5% to 40% by weight, and the pH of the formulation

is greater than 9.

7. The formulation as claimed in claim 6, wherein the water miscible organic co-

solvent is dipropylene glycol methyl ether(DPM).
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10 6. A sem -aqueous stripping and cl eaning
formul ati on, conprising: a. an al kanol am ne sel ect ed
fromthe group consisting of nonoethanol am ne,

N- et hyl et hanol ami ne, and m xtures thereof; 15 b. a
wat er m scible organi c co-solvent selected from
Egropyl ene gl ycol (PG di propyl ene glycol nethyl

t herh Mistod errf'rapwps} photaresish &i¢h mﬁyﬁs'awmanetcnnmmnts from
tetrahydrofurfuryl alcohol (THFA), and m xtures
t her éb m'EO”QUPE%SG YRS FOMPIFEHY wei ght of a
quarternary anmmoni um compound selected fromthe group
cons?%?fﬁgg e %%‘E'F%{PMWISHWFF with myerruiatiea. comprising:
( TMAH) , traet | anmoni um hydr oxi de,
tetrab‘%‘rt;ﬂ AT hydr oxi de (TBAH), and nixtures

thereof,; whterfrhigbible. drdari®cd-sdfuént; wei ght of a corrosion
i nhibitor selected from, t- Butyl cat echol ,

pyr oga¥| GUANSRAVAMMOPIE G9RRBE; e remmi nder water:

25 whed eindndreleQicid fuRtiohality cbﬁbﬂbﬁ tn‘hfbﬂbh%né' kanol ani ne
and the water miscible organic co-solvent is from5%

to 4096 byW 93€fght and the pH of the formulation is

gr eatvitieréiRaRe B of theMBANEIMIRUL QkdRel tAgn gl @i med in claim
6, wherein the water m sci ble organic co- 30 sol vent

i s dipropylene glycol nethyl ether(DPM. -12 S. A

nmet had of renovi ng photore3|st etch or ash residue,
%nd Uik rﬁﬁ‘n"‘ﬁ%ﬁ? Slafreghin claimdhiwherait heglkanaiarmipg isselected from
conpr|3|n contactln t he sen1conductor substrate
withtges ogsistng of memanﬁb%mmed N-methyirthanglataines p.
mater nm sci bl e organi ¢ co-sol vent quarternary

anmo f"éﬁﬁ?'&‘ﬁﬁ‘ﬁwn§°P@Pa%?mF\ee€'eﬁk¥lhédeHéM"'tﬁw and thures thereof;
corr03|on inhibitor; and e. ter; wherein the pH g
the fiB% Watesrmisgiclp Qerr”é:a‘i‘b?"'Yfﬁ‘én‘? spléctac)from t"'mﬂrf’hlﬁtcﬂﬂﬂs"“g of
as clained in claim@8, wherein the al kanol am ne i

sel edd¥9! ethgrand W@’U@ﬁl 3Igghq§oq{gq aiota dvedght percent for the alkanolamme

nonoet hanol am ne, N-net hyl et hanol am n
and the water miscible organic co-solvent is from 5% to 40% by weight.

10. The method as claimed in claim 8, wherein the water miscible organic co-
solvent is selected from the group consisting of Propylene glycol (PG),
dipropylene glycol methyl ether({DPM), tripropylene glycol methyl ether({t-
PGME), propylene glycol methyl ether(PGME), propylene glycol propyl ether
{(PGPE), tri{propylene glycol) monomethyl ether, 2-(2-butoxyethoxy) ethanol,

tetrahydrofurfuryl alcohol (THFA), and mixtures thereof.

11. The method as claimed in claim 8, wherein the quarternary ammonium
compound is from 0.5% to 10% by weight and selected from the group
consisting of tetramethylammeonium hydroxide (TMAH), tetraethylammonium

hydroxide, tetrabutylammonium hydroxide (TBAHM), tetrapropylammonium
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_(2h téP

tri et hanol am ne, i sopropanol am ne,

di et hyl hydr oxyl am ne, and m xtures thereof; the water
m sci bl e organic co-solvent is selected fromthe group
consi sting of 15 glycol ether and furfuryl al cohol;
and a total weight percent for the al kanolam ne and
the water m scible organic co-solvent is from5%to
40% pYdRRightrimetylethylampenign hydroxidgi (fed in cl ai m 8,
wherein the water m scible organi¢c co- solvent is

sel echEEPXYEEW) FW@‘@%‘%WB'&H&“@WW & hWVBiSXﬁ“é\H)é”QjT‘XJ%’BFW”'W“
(PG,, 20 di pro yl ene gl ycol nethyl ether(DPM

tri er’%q?e WW‘%@H“’@E%F‘PFW% debr(i)'pyl ene

gl ycol nethyl ether (PGVE), . pr.op coI

ot hery I iy e

2- (2- but oxyet hoxy). et hanol , . tetrahydrofurfur

al coh'B‘Idr‘{ ,gjeth methylamperiumphydaxide, b gnzﬂnméﬁglammomum
mathod as cg@oal med in cI aim8, wherein the quarternary
anmoniY#e mAtHres thereh 0. 5% t o 10% by wei ght and

sel ect ed fromthe group consisting of

t et ramet hyl ammoni um hydr oxi de ( TMAH),

et raet hyl ammoni um hydr oxi de, tetrabut o
Har ofie ewsm)cla'me@Yrbgwmmn.ﬂaﬁﬁor o BB i rom 0.5%
tri meth | et hyl anmoni um hydr oxi de, EPS"B

hydr oRy/ /h9¥ %’?EPH@%%'%%%FTPWPW »qogeisting of catechol, t-
(2-hy rox ethyl)tri yl a i um hydroxide,

| %WQEE‘% B5ten 'rw'%faﬁawNH@s tpgreof.

hydr oxypr opyl )trimethyl anmoni um hydr oxi de,

i of b PETRERIRFA PRI GrAH,SRSSRI@ wiation, comprising

benzyl tri et hyl ammoni um_ hydr oxi de and m xtures
t her eof. 19% %H’@'%tﬁw‘ﬁ@t'yg@%lwaew n claima8, wherein

the copr 0m°/s>s¥ weryhbubwpyleﬁefgmm Bedyh eth&f(ﬂﬁ% by Wel ght
and sel ect ed

10 Bt s LS B Eyeraan eteaaeth YmmwBiit efrogse FMAGE, o

and m yt um%bg b‘@rgﬁpf,yroggl@ afidsem - aqueous stri ppi ng
and cl eani g ormul ation, conprising: a. 10% by wei ght

N- et h§i eteRHeAWAR: b, 10% by wei ght di propyl ene

gl ycolhdreinH ofthB ®drirldibi isl§retiter tha.by wei ght
tetramet hyl ammoni um hydroxi de (TMAH); d. 10% by

wei ght pyrogallol; and e. renainder water; wherein pH
of the formulation is greater than 9. 20

14. A semi-aqueous stripping and cleaning formulation, comprising:
a. 19-22% by weight monoethanolamine;
b. 12% by weight dipropylene glycol methyl ether(DPM);
c. 2.3-3.5% by weight tetramethytammonium hydroxide (TMAH);
d. 2.3% by weight t-Butylcatechol; and
e. remainder water;
wherein pH of the formulation is greater than 9.

15. A method of removing photoresist, etch or ash residue, and contaminants from

a semiconductor substrate, comprising:

-14 -
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14. A sem -aqueous stripping and cl eaning formnul ati on,
conprising: a. 19-22% by wei ght nonoet hanol am ne; b.
12% by wei ght di propyl ene gl ycol nethyl ether(DPM; c.
2.3-3.5% by wei ght tetranethyl ammoni um hydr oxi de
(TMAH); 25 d. 2.3% by weight t-Butylcatechol; and e.
remai nder water; wherein pH of the forpul ation i
gr eat EPNAGiNG tae 5&"9'00919%1%?&%'85'6?*6 Wathd0% W&"HHB%?%ﬁ'?%ed in
etch or ash residue, and contam nants from 30 a
sem ddAfuéor substrate, conprising: -14 contacting
the sem conduct or substrate with the fornul ati on as
claimed in Caim13. 16. A nmethod of renoving

hotoreS|st etch or ash residue, and contam nan

om” Biethadafirenaving phetowsishsteh &, 33@6%?'1‘%@;5'5 °°”tam'na”t3 from

contacting the sem conductor substrate with the
f or mA MIGANAHCtArsHPstEate. OMPESIBEM 14. 17. The
sem -a ueo_us st rlrﬁg and cl eani n% f or mul at.i on
d ai nfFAntaFEgdhe semicon L(F‘Q{L?HP@M%M A’Fﬁrfﬂ'iml:iﬁi'%ﬁi)&'a%ed n
is a 25% concentration in water of
tetr 'l!"hy‘F amoni um hydr oxi de. 18. The sem - aqueous
stripping and cleaning forrulation of Claim®6 wherein
the quaternary anmoni um conmpound is a 25%

concentration in water of 15 tetraneth I U )

Hy dr oMiefemipgiueqysstaening aa%esa@ngfqrmﬁﬂna ohRfE Wé@mrﬁ'a the
formul ation of Caim13 where éo .

tetr M?W?'HWMWWHWB%M@ 3 25% coBeRnIrGHerR It walet e

in water. 20 20. The sem -aqueous stri ppl ng and

cl earfP“@mP%‘V'ﬁ‘ﬂl”éﬁq"B'ﬂ hY§roEidsi m 14 wherein the

t et ramet hyl ammoni um hydroxi de is a 25% concentrati on

in water. -15

18.  The semi-aqueous stripping and cleaning formulation of Claim 6 wherein the
quaternary ammonium compound is a 25% concentration in water of

tetramethylammonium hydroxide.

19. The semi-aqueous stripping and cleaning formulation of Claim 13 wherein the

tetramethylammonium hydroxide is a 25% concentration in water.

20. The semi-aqueous stripping and cleaning formulation of Claim 14 wherein the

tetramethylammonium hydroxide is a 25% concentration in water.
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