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wQ 0@0N701%Me present application clains prioritpCT/wsioo8o11267

Provi sional Application No. 60/996,656, filed on

Novenber 28, 2007, which is incorporated by reference

inits entirety. FIELD OF THE | NVENTI ON [ 0002] The

h 0 1
PRISTRE HERD ANO ?@&@;ﬁ@@;gﬁg PG LOREOFTERIRS anp
data (HDD) storage t printer cartridge
head, or the |like having residue thereon,
particularly organonetal lic or netal oxi de resi due,
[0001] W' t h TheGIr@RA1 A1 ANBPSlatnhOYidrity i@ S, Prb¥igi oh8SA Pplfation No.
BACK: ND OF THE | NVENTI [0003] In a conventional
60/996,65a ghled ion Nevsmbge 28y200dmvhightihingoffioratedriy ifereach gkigs entirety.
i ncl udes an inductive read/ wite transducer nounted

on what is calledgg: d#ﬁﬂhﬂﬂ@UﬁN’(?ﬁer design
0

i ncor porates an alrIbearlng surface control the

aerodynam ¢ jnteract| petic d .
00021 710 BEH ol BERER ¥R HHARR0 TRl g MERHTe cleaning
by conta@ﬂlﬁ%(bﬁﬁﬂl digk @il (HDB) Storsler device ABSinkfet ipfififes cartiti@gchdal, or the like
drives typically have a | eadi ng edge surface and
having residuegherenr padfe@!laly prgeeomefaldic aimesH axidayesidpes with a cleaning
conmomﬂﬁﬁg{%%kR%tﬂf%gﬁugre deposi ted. [0004] In general,
rs are plcally manuf act ured using a process
i nvol ving a mafer made of a ceramic-like materia
such as al um BACKGREEUNDIOF I TTHIINWENANDNIe, whi ch
acts as the enbedded magnetic region. The surface
[0003] ar ea Ipfa coheentidh&l mhgnegie Reyradd sysehy adiigl filft Magnetic head includes an

rectangul ar bars, which are usually referred to as
inductive reagldyrits diagsquggk maupisd @n ayhat b?rF@ilﬁ‘é? Fl%{ h?xhl%&hdeeéesngn

incorporgie} 8¢ hir b ﬁ‘ing rfdE Y QES P Y deF St & onWBIteH B8 magnetic
r] e sl 1 aer -par. n a

one anot her ong t ength o
head andcthe \%pmhm(gnadtgrtehc dlskldndeﬂ'ltdaamagaém hgado das beartrigesurface sliders (“ABS

sliders’ ):ulrga I Icgglf Sg}g S é)sléfllrsgl )? gfgveg lat 1rel%fs:lléendsglr g g{;é mqg]n dgrﬁsllgs ; 8 surface onto
which thﬁﬂ"‘ﬁln‘i ?@a@/%ﬂeth%a@seﬁg%e Sehurther formed by various
| m processes. Thus, the backside of the wafer

[0004] eSt aqé s3i63, iee B DR o BL O Rl p B warr

made of lamelfaude-shkammnal sectr asngusimihaoxid¢ ABE)itannoh eelibidg, svhich acts as the

lurality of separate cop ar pads,
embeddd et Fegon EBS paTdre dBet (BoNett i Soera ALy ieg ingpgsctangular
bars, whidBare @sﬁﬁ]l? ré¥etb@kd Aslider bars that adjom one another lengthwise. Each slider

bar is further comprised of sliders adjoining one another along the length of the slider bar. In a

conventional thin film head wafer process, the trailing edge surfaces of the sliders corresponds to
the front side (or top side) of the wafer whereupon the read/write heads are further formed by
various thin film processes. Thus, the backside of the wafer establishes the leading edge surfaces

of the sliders.



of steps in which each step is disposed at a | evel

bet ween that of the ABS and that of the cavity. The
wEe@om3H90 ncl udes nul tiple cycles of nasking, BCTHB2VG8/011267

and stripping in order to format |east three

successi vely deeper |evels, the deepest |evel being

00051 L1, B¥hdth SR0Sh R B SHR eR e B s

coplanarlalds Beawith Gecetelias @ céﬁﬁﬁ’)depﬂhrbeﬂ@étﬁ ¢heStevelldTeheABS| ﬁhhtmi plurality
oxide is converted to ALF3 and sputtered off whi

of steps i whick ew@wmaldlgpoe@ctat@devmhetmntth@ Oéttl@quBﬁmnénha@f the cavity.

 The proc'%g fn% eé’ ult}ép?e ?yct?%s orlf'dlé"l)stl}gavétg 13%' grf,'uae s%n@galgg dI? de%} Leaam at least

three suweismemy a&pemﬁrelﬁemqe dsepeht lehel bdirdche Bavitylg oper ati on,
at spin speeds that may exceed about 7200 rpm the

[0006] reSI Ao acéisﬁgoe%ﬁ sBagt i§ ORhas eh&ﬁll&ikﬁﬂﬁa@ﬁyﬁlbﬁﬁa to pattern
=

damage and devicé failure. Accordingly, there is a
the Air Bf@edgﬁcrfa@@ mlé\‘éh dn dpmgr@nﬁwealmmmunegmdms qoovgrte-sl/t@n%lFa and

souner Y HRE0E L 50RO et B B S e ccn
heavy reﬁlﬁﬁésjéa”@ﬂelb’tﬁ\/@d Theskridieaf khe dsede Keepethatredl/ wHeteeaawithin 10
wi th newer approaches and technol ogi es, such as the

nanometeysetle dlglénQFHtlg BCTBH ORI SRIN SPerels thag magrexcers) showt 7200 rpm, the
Yy
residues &erk lrjlesgl{ eﬁﬁ@ﬁé}ﬁ?ér%gﬂég 1rs]§/,k£§8%18g8%r%g%é)£ c{/ cgelivgdéeaftaggre BAccordmgly,
there is ssneed|far a tlear&:r RvEsthavethe esiduenoe praveit sach dspabitiaLata dasnage.
sodi um hydr oxi de. However, this techni que has been
[0007] very His@ktant, livee of R0R8Lué FeniéVal hedthedh doné bnd tHe rE€aEE have
generation products, but with other generation

tradltlonplﬂbh@mtgler%% hHaweysieWNa M6 WetiRnreRs hehandieelinqipgiese such as the
« »\/ { [

Femo ¥l L BRPEPeA ELSRRST O BE P - ol Br B
Currently ahel ardustfpesralucs @physiedl ooub, dimidsitdadPMCE mppbcratlbhawlth a based

nhi bit redeposition of egched materlg [ 0009]
such as SEQE’FP ydrgeiden Boveer. dhigtechhighe fasees yerpgeticliYher e
re about 42 sliders per rowbar and 36 rowbars per

[0008] TI P, Inppgisuias withdhe Eamiq generation prousts Subyih stes genarsgion

products E‘ghc Fi'\eV\NMB n%}/hafétérmrro@éés% G}L R o%pat 35, Q&?ép%%luég lpﬁoducts

eani ng tion nust b
build uptoheh&SSdewdt of tee davndes, ipertdnlarllyiak thercesnest Thaneds a nBeefdra residue

the 't n tallur ere.is a need for a :
removerf“&?ﬁr‘?ﬂhé‘ﬂﬂ? r‘?‘gg?sm‘%“ gg‘?@%ﬁ?‘@t@“?lév\ard Ti residues and
keep such metallurgles from redepsition. Due to

[0009] he aﬁaehﬁmﬁﬁhﬁ&@m pide giched aSn%ABé?oﬂnthe arq ghous42 slidareper
rowbar alna 38 rﬁivmﬁls tp@f‘”?ﬁ” chhl&?ﬁda §50£a}rf1§1[mi"f?er1%\xlbgﬁtafr?58n&%tto thet 'EIP witha

aggressive 'to alum num netal l'urgies but effectiv
dry film adsistiayem Acesdiogbs the&lml@tmmlmm OrRChHe hﬁaﬁﬂﬂfl@ﬁ/ﬂaﬂ%th the SS

carrier a%é) 8%%]{}4'3 rhnﬁ%ﬁa}#t é&% ?blusft I}k\%ﬁ tgrfnlggl?q@n%gﬁgragg/,e thlernevlg la\a%gd for a

. formulation that is aggressive toward Ti residues and will keep such metallurgies from
redepsition. Due to the aluminum metallurgies involved with sliders, there is a simultaneous
need for removers that are not aggressive to aluminum metallurgies but effective with aluminum

residues.



heads, nanely titanium and al um num cont ai ni ng
conpounds. Inkjet printer heads may al so involve
W@ 0vgetEm cont ai ni ng conpounds. The term i nkj ePCT/EEBNE011267
to a printer systemthat ejects a drop of ink on
demand through an opening in the head of a printer

cartr i nk in an inkj et riridge i
[0010] G5 L SHEDE BT i iedt e iyaiye ek BiedBrmtaciurs of inkjet printr
heads, nAHHAY 1R AR ShdRN SRR &ﬁl@alﬁlﬁg %Bx\ﬁﬁbﬁndsmﬁl(ﬁt mifef ¥ads fnay also
separated into individ annels. The ink funnels
involve whgsserybortthigingtrampeunds Tliveterng pdmtrrgfermtozaa provet sysisinathat ejects a
.Behind this opening is a h When t he at er. o
arop of i g o waf BupRE 1 Spenipstinabd bead cring (R, 2BFHR in an inkjer

cartridgeNs idis kA d FRsHh e IMARValtF e AREIVLE iRlo@Ghech GHAlldr pi&ay@ized reservoir
the nozzle opening. The ejected ink forns a dropl et

where the figlt isispprated intonpdixidyabehanagle Thednk &@rﬁbﬁémugbé%ﬁ@@na tothe
opening 9195 noé%g ﬁl - h nlalihlgr ggllugg?s ?ﬁnﬂﬁéa% raﬁrﬁqe%QHP I’lgaqgr IJchhes a certain
any grven patt et etter, I ne,

temperat@RQ ticihRfin OdSntSQ/chm‘H theTiasteeyzthlzwamlstejeetejdrdut ciropgh the nozzle
ives rise to the terminkjet, {0011 To date, nost

opening.ckhegigqted ik fotpha drap tw@p%kn ing @ pahstrale Rugh a¢ Baperbecomes a

dot. WhdiERhiy ﬁleerplFQQ;r'dB%darQ}forﬂﬂﬁEﬂ’ fr?ac’d}'s%lvéﬂ k Eé?cgd #oP% a letter,
are organic are deposit a su

line, chaiideeer of symbols Thhejectiaf ofthd inksdrog gévepnist o fheaems mkjet.
simlar to that of printed circuit boards. In the

[0011] pr oceRsdate,anost bKarjnels thrdugh hich thechludalstabsiol s6 thatiRaters are
resi stant heaters arranged on the substrate,

defined by PRAIBFBSTIMS. IR 918aA SRS hak gess depopiggfegn a substrate. The
film is tlfeﬂrdéﬁgecpﬂslﬁ% HBﬂorlﬁ"o%éE Eﬁ"rﬁﬁr & hah6f RS Eiddify lgc;a?&’s In the process,
) resi stant ers an e conductors), a cavitation

an ink-jet pyirtheddmebdles A substrare) nesmtait betates dnmaged omthefsebstrag eonductors, a

vocond RORSERG AL R e s b DO TR L e g oo

heaters dRd@fhEcdrnAnREs) ONcd it B sSRERrREALSE R bricBREMEIVE Biedt transfer layer, a
nozzl e corresp ondlgﬁﬁto each i nk chamber. The

passage plaiedarovide amehk ¢ha arm@pm@ng b e despRetbvedieathry, and a nozzle -
plate for%D h' Qg%éassag% rngt%l Or.[lllg)rg i 8%Zl§ })1¥$sp§ndm t(()) g%c% ink chamber.
The conductdrs thé thedrarrd m@bﬂmmhﬂrugh e Btcﬁi’ﬂl@/u@fngaﬁﬁstr esi dues
and others involving bulk resist. Sw tching '
[0012] chemigtafiSiSali prottRé aBBR QY Pt 1h48 ifQuddI@bB@SHHe layers, with the
processing tine, accordingly there is a need for "a
some invoheng gy gich had/onash residnes.andthess invoiving b@lkcrhSl%tn dvgiching

S t.r SIS [ 0013]. heaters
chemlstr%r%e %rﬂﬁrgtgﬁa%l% ﬁsje %t"ééﬁﬂga¥8 plé%cg 1%% ur:lgNacc?r gl.¥ Wfﬁlls %H%ed for a
chemistrWeh . willlkemo eO N diucd 19 o$ eh @né/oF A¥tdrewidlibs Rt sﬁﬁp 8Lk resieh
as alum num (Al) and tungsten (W. The industry trend

[0013] 1S tqrﬁn@greﬁssﬁer&qﬁaabitremat&ﬂlserucﬁ la§ MENOTiIN 2YAINI Mhd WSiN. The
TiAIN, and Wi N. As the substrate decr eases in si ze,

conductays efe faEmegswith maaierialsrsuaht asafureingm () brkimgsser (MDi Ak industry
trend is to é)ﬁéé}g?sstgg%ahem aterl?gms o[mgﬁt 1§ eh%nlq %giu{vsﬁ?é Y % tlhe substrate

Pesh L3 ues remain: rprisi
decreasePin site,8uth @y WHINT the Im¥un2E0ALKIAY bEELHE TriUS20 08Y l‘ﬂ& l@rﬁg time, the

importance and ability to removal of resist and residues remain. Surprisingly, prior art products



such as ACT970TM and EKC265TM caused too great an
i npact on the resistivity of the etched substrate,
W@ a@b/0ag90AEi N. Accordingly, there is a need foPCHUS2008/011267
~suitable resist and residue renover for ink jet
printer head applications that will mnimze the

such as AFRBIbm iR 3K calil oo Gucaban fmpat e hE b B pf e Brcned

substrat@@u&pdseWtSle A%B@rdﬂ’fg@? Qhdre i DY RELd 1B a k@i ta1 OV AL aftERRINE remover
and conpositions for’ renoving resists and residues

for ink jétrpoimterdwad) ep@icatipmythhtawidl mnrsmlmthv gBpact 0o esastividarvdhile being able
hers w an 10 nm cl earance
to remoyeand B re RS &5 VoL B AR il he el ok whl e

[0014j || tn hi ?t tgl?g?qpééc?ggﬁ@fﬂlrg%gp p%gntbcpetgdl S ?acxij aﬁggﬁ{q%gﬁgg Bgr(r)lg%leons for
removmg&&Yétg%dﬁ%gﬁﬁ%fr%%eﬁp@ﬁﬁtfoh% diskativey, Sudf 4:8@droY €emto, and
resi due renovers Tor printer head

- others with ésis ¢laeni Ijhgmtchaltanm [bEtwdeniting @gd/wrhe hf,a:rb@mt thedisk, while inhibiting
rede Os.hgsi ﬁhj i/i mthe heaters, such as WS N, while
post i5lag feé Uy of metal substrates and
conductors such as sed in the pri r head
[0015] appi ilEisangher OFJG@)‘l‘Ef]tﬁIQ'H@S?ﬂté ¥bon IR B e mpositions
that are éflPéc%vE‘ eed réfﬂ@ludglre%vgﬁsfof lekg'b‘ﬂ Ig{dt%aa RBblidAiBHS B8t wilPFfnimize

fective renoval in hard drive and printer head
the lmpaapm resativioy of tHoEB@RIPThADNsOV SEﬂABﬂDﬂWEMﬁ@I:{IO@ ¢hing of metal

substrateg ang SPRGHES: S50 o Ff ngq'ieemtﬁre%a&eageﬁf%mn

o016] TR, SREL LG e BLLS Bpe Sl Lot dD Or0S iR hatprovide

more eff@&i%%nﬁ&?l%ﬁ%ﬁﬂd@l@ﬁﬁb@and fereJ heal8p gﬁ@ﬁfoﬁﬁ‘ﬁ to one of
ordi nary skil In the art that the sSubject matter may

be practiced WI t hout these specific details. In other
i nst ances, wel DES(GIPTRENOQHEMBOSIMENES, and
conponents have not been described in detail so as
[0017] not tRefemenecedbaow by nudsedndetad $p eatiqus@mbiddgments. In the following
. aodi.nents. SUMVA THE PREEERRED ENMBODI MENT
detailed Eﬁ%‘&‘PBP% R‘“B?qrﬂ’/‘éssspfﬁ‘gf% S TR O ?“Pr?éo‘ﬁfj%% dhgrough
understah88 1 kiR ksubRict Hafed 15}e§e$1’i’621\/ﬂdﬂélnr eSS 1Se Apdrenedd &&éeéf ordinary skill
fromsliders conprises: (1) about 5 to about 50% by ‘
in the arifbpgthe seipjegsrmaatisr mayrle m@mﬁmth@m th@mrﬁmﬁwsdetalls In other
r rOX % .
1nstance§ éfell\?ﬁ\?o%% gne}hodg eﬁ{'g reer%a co rege)’?yhla %p%t)éeleFP ?{g‘sc&%g in detail
so as not(oQffnaceksarily bbso&h@&ﬂpe&s bﬂtl&bﬂlﬁod&ﬂ%tby wei ght of an
organi ¢ solvent 4 WO 2009/ 070190 PCT/ US2008/ 011267

that is mivaARYKORAIHETPREFERRETS EABEDIRIERCEEd from

- sul foxi des, pyrrolidones, polyols, ethers,
Hard Disk Drives

[0018] An embodiment of the present invention for use in removing resists and residues
from sliders comprises: (I) about 5 to about 50% by weight of one or more oxoammonium
compounds, preferably hydroxylamine (50% aq) or hydroxylamine derivatives, more preferably

hydroxylamine free base (50% aq); (II) about O to about 80% by weight of an organic solvent



and am des, nost preferably DVMSO and NMP; (I11) about

5 to about 80% by wei ght of one or nore al kanol am ne
W@r00gOALIer nary armmoni um (strong base), whi ch i BCT/US2008/011267

i nportant to keep the pH high enough to activate the

HDA, preferably a two-carbon |inkage al kanol am ne,

that is m{{D agy)all%gg{?{m%eb lt%efgnlagb{ C%%%gmgﬂgﬂ{tggs? %&F@ lnaersp nﬁgols ethers,
and amiddi&hadt ﬁ?&e%@f‘DMS(B R§ XD/ QIII?almﬁ@ 5Q MB&B%@%by §46dht @B one or

catechol or gallic acid; and (V) water. Qher
more alk@oolpmmnrsqumynaw aguneduAsteengdrase)h whichris impprant ke kerp the pH

high enofigh 10§ AR BR P A Spriteranl O f nOin MK SRR RingHiShine, e

preferablyf'd] %@b&l@ﬁﬁne arfiliBn@thanoRPHiaE; (CV) Atk 0o bbdliti5vObE weldhe of one or
erred ‘al kal i ne conponent other than al kanol am nes

more chv;lgtlrsg ageBtsaprefeablyrady dialobenirde SUuph ¥ eatam1o) oreHEE arid; g (V)
water. dt[%ovegrﬁ)%bgrﬁtg %@%ﬁ%ﬁ% Pg%e?g)ﬁﬁgp%laélgg&%]gs -EF the ;hrocaess as will be
known biyaimeof Kigllre shesdrs, shicloas a aurfackaraddgionalr (fcmmelcml inklibiters — such as

wherein the forpul ations are effective in re
copper cpEresign g pIfQsEn B¢ PredErds Al e cmpg et Ukt shim Ak ines i &
e oS BATHENTR B By e, SRIRESTRy A Al
[0019] cont ?ﬂ{é aBdve- ?e?la Hg %hﬁltlg% re el ﬁsasfng od oﬂ‘&ﬁ%ﬂgg resists from

t he ani um an m num COﬂ al ni ng net a
air bearisgl klﬁfzrcafshderE’rwhﬁrelm thb&dmdﬁibﬁﬁ)]are@ﬁkc&mmﬁlenmvtngakmﬂhes from wet

and dry GEnGaL HaBgS EHBE ST PSS oReaglons we effective i
preventlﬂgféﬁgﬁé‘sﬁt rofdueh B tFiirh REd tahu%lﬁlﬁrﬂ%‘éﬁt%lﬁlﬁfrésmﬁ% Whelk ndt
: nter ead are etched and 1 n sonme applications
‘aggressiwh egthinplbe prapsenand pluernhinroadtiesnetls nghp sdistrate. of
excessive etching of substrate layers, in particular,
Printer Hdads heat er and conductors. The heaters and conductors
generally conprise TaN, Ti N, Ti ALN, and WS N and

[0020] al umManyBrRdimanchftiid gieben ineWior faMestd e likatniait bhehe, various
printer head manufacturers use the sanme conpositions

substratqm@,.aplﬁglslg!ggméer head rqa@H{gxﬂu,q@ whenerduriagithg progessdhe layers of a printer
head are'cfihied Hﬁé il $bnd ?;‘}p%%ﬁfl flecf Pfhe g[lsljéseeh ¥ a&rcﬂgss?s thﬁ é)roblem of
presen 1'0

I 'nven NI AvolvVes mnim Zi ng et
excessivpeichingroflsebdrad ytrsaingsrticutarpeethieatat and d:dmlubmm €T healnechters and
conduc

t whi | ffectively r Y] Ng, resi st etch
conductqr gFRFTRY famRrLse ﬁéNt AR O3 Fmimign @&@é@ﬂfﬂngmn
(W) resﬁeE‘tY\eé")t/ ' pﬁhﬁé@\éﬂ‘iﬁt@ﬁ }?eradl?ﬁﬁﬂfa{c'hﬁéits%mhe daftR cdfRSsffons when possible

substTate N etch, for exanple, is reduced and
for remowirgdmllng:spe mﬁabctnhm_sedueg in pmcwmg Qﬁnthmoththblyers The present

inventiop (S8 BB i st PO Pripl LU ERL RS 1P gl g neater and
conductdr9/ RIS dffRuselyGembhmghedifiond eeh rkdigad.i ng printer head
subst rat es according to the 5 WD 2009/ 070190

[0021] PCT/ lﬂﬁ%@é@/e@)%@?xtlons of the present invention in printer head treatment, the
heater substrate, WSiN etch, for example, is reduced and cleaning performance is improved with
the formulations of the current invention. In addition, the conductor etch rate is also reduced..

Preferred compositions for the methods of treating printer head substrates according to the



present invention conprise O percent to about 40
percent by wei ght of one or nore organic solvents

wo baw/oarieo not al kanol am nes, about 5 percent tPBPCHDS2008/011267
25 percent by weight of one or nore oxoanmmoni um
conmpounds, preferably hydroxylam ne free base (50%

.aqg) ... about 20 ercent to out nt. by wei ght .
present i§risioR SGHPASE @ pRKEH QI ALSTEsY oY EE G 3% oL GicEY braanic
solvents iR RS K RANGABRATALS, Mt SRERhNRHoAESS béraentalyomdighSoone or

by wei ght total wat er, nore preferably 1ess than

more oxmwpn@m/sqmpw@gmreﬁembéy hygroeylamjrgofpey basp (30 P ragl appeRo

|
percent tﬁn‘ﬁggﬂe{%@ perfﬁ{lé %y %g o? oi?fg 131@% %ﬁ%@!ﬁgggg SaEJPfP the ba ance water.

Preferred)Uérhpd)sltﬁiﬁﬁeﬁntaﬁﬁﬂd}deés&hareiﬂwt 30%ydweighti@sal @ ager, more preferably
suitable. In_ another preferred enbodi nent the

less thancﬁb@ah%%ubum%bfﬁe@hwa% hydr oxyl ani ne or incl udes
hydroxyl am ne. In another preferred enbodi nent the

[0022] aj kariolaamfnered mepdlumfmlt theensganie pelverino PM$@er NMP, however, other

organic § \heg?sssb 6 8?) g x1des §Irrohdn hae %@to x)fo)fér’/)eﬁ} E érgg{i) ]anﬁ(feagi%iul atﬁle. In

another ﬁr@fﬁi‘reﬁfﬂﬂﬂﬁidffﬁéﬂt?ehe Oidhﬂfm@rﬁﬁmmlﬁoﬁnﬂvsyh)bﬁomaﬂmeldi} includes
- some enbodi ments the conposition includes about 2.5
hydroxylsatieentn angthes rrferred @@P%ane\n@ia@%ﬂwe 8198 RGeSy o
r

trlethanocfzﬂﬁ{j fgggoet %hltrglrgl % 28 %'11511 g{oﬁp)éagrﬁalnﬁg?)??ie pr El};(%%ﬁ&eigmlne ora
mixture tergofsi on |nh|b|tors are BTA, catechol, and glycolic

acid. In particular, such corrosion |nh|b|tors are
[0023] nost Igkbmeembodanehty) other b@mgbnéﬁﬁl MNag¢be ussd el sofe embodiments the

al kanol am ne conponent is out 40 to about 60

composifjgh fetdes pRAH G et t9 o |L0|nsTesBhiy BRiESH PheRt & mpiggorrosion
1nh1b1tor§ of{ gx%i‘eﬁ'fek %?XEBan orﬁxgrﬁﬁs ﬁ%eédég E?Iedjn{ﬁgif gﬁ? gﬁﬁ%{; h@a%rctléa‘ﬁ%ga rillle:ypreferred
corrosmlbﬁimiwtcah)mtetBM mafahehtandbglymehg htid. I ﬁﬁlﬂﬁﬂllaBRhEthorrosmn inhibitors

are most Clquléqp qgleégq eFV(\J 1IN ¢ m&ogégl%ﬁgmﬁeéﬁhmongm is about 40 to

aboutsoqﬁ%b%thmaﬁdlﬁﬂfn&rlve assenmbly. [0027] FIG IBis a
' cross section taken along line 1B--1B of FIG 1A

[ 002

ouz4) [ G053h i Berbefnfy ERHERERL A atkth oh B Sbi g gariutr

where thalatkagolahend corger-is Bw, iofFdx@mpl2e bedowtaboptr 4rpgsad bly lweadghgh
successive steps. 6 WD 2009/ 070190 PCT/ US2008/ 011267

[0025] [ O03HRIFFRDESCRIPFION®ETHEGSR aMeNG$ onal vi ew of the
slider of FIG 2 in flight relative to

[0026] FIG. 1A is a partially sectioned, front elevational view of a magnétic disk drive
assembly. '

[0027] FIG. IB is a cross section taken along line 1B--1B of FIG. 1A.

[0028] FIG. 2 is a perspective view of a slider.

[0029] FIGS. 3A-3H show a crosssection of the slider along the line 3--3 in FIG. 2 as it

processed through successive steps.



a magnetic di sk. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [ 0031] The present invention relates to
woreiohoda9and conpositions for cleaning hard di B&T/US2008/011267

drives (HDD) and printer heads fromprinter jet

t echnol ogy Hard Di sk Drives [0032] Size reductions in

onsoy 116 R TR0 RO LU g PG NS SO BT g e

amagney@@;gpect edly, the prior art cleaners, such as NaCH no
longer are sufficient and the cr|t| cal spaci ng of the
r eaﬁ‘e‘i‘ ILED% ScRIP I OF BHE®R |]¢1\‘3‘BO NTS
tec nol ogl es as caused a criti cal need or a ut| on _
ve unwant ed res |st [ -
[0031] Whe re eﬂl% 1€ Plesep te 1§1vgnt§on e Oat 540, n%ﬁ@osds aa?‘lé C?Mﬁésmg% £ c?eranm g hard disk
drives (HRD$ Qﬂﬁ?lﬁmt@ﬂh&ﬂ@ i Pantet ot Gchh@dgy.n the current
~critical dinmensions. Surprisingly, it has been found
Hard DiddBtivés physical scrub is no Ionger necessary or is
significantly inproved with the use of conpositions
0032] ' NCl UG NG 1RARNn ¢ Qﬁmjnh FRERIMIE Significant] ted
[ ] pref erably rcl&y am nes or erﬁ%tlves gm lcan lmpa¢e
the needkfalsneswt mdnpsidnd&;mqwaef BEnetpegtedty, aidqamlaamlmersasuch as NaOH, no

longer a@oslu éca%rggmg %Ft 20l lf%lil o%%rgggrs%é?é% {]8%% and smaller

HDD techi610Rie8has EAfe@ARHAES rRBE fdrHPRRutRnGo réhdvelddMint&d felists and
about” 50% by wei ght of one or nobre oxoanmoni um

residuesc Mmm,swhqsc ehiady iebists angldesadyas and yeeqvsdoredrposision cannot be
toleratecﬂ}{gﬂeo e% crqt?c 3l g gﬁéé ngct%nlesvglg%sm ?y, E z{s)et{egﬁ (f)%t%ndoth?toa physical scrub

is no lon@&%ﬂceﬁ@ﬁ@ d}Ms sl fiahtl pimpddved glﬁ?thltﬁe 6@ ofedinpobigions fic@ling one or
an al kanol am ne, preferably selected from sul foxi des,
more OXWFWQNU%%%PO‘W@P yRapierably hidrexylamines or dedvatiygstone or more basic

compou &%F&%ly n8hiNR ch%{a}< h% g&q ti%ngl@y oﬁ?QP&o?eoo/Pgamc

one or nore a or quaternary
solventsmmﬁ:mhllyrD(M$®®mWHSﬂ)dwamhl chis |n'portant to keep
the pH high enough to activate the HDA preferably a

[0033] t Wo- CRelypérerrbd AlnadgAtsaE aypek ars: NE) abmsﬁ ipadue 564 by welght of one
di gl ycol am ne and nonoet hanol am ne; I\/é about O t .
or more QRRARMOLYMAPRRIUGHS. R5¢eeARly bydrppylaminedp %. Oaééﬁ*ﬁoé}’l amine

eSS0t WA OYRBIRER o825 4L BKRD, Sty s by
weight of an organtmvsohgnt gt streot andlkahalamies p;hﬁasblycseleb_teﬂifrdm cubfaxides,
pyrolidnes GibyR N oL dFaNTHg O BT DR Brind MM abou 5 o
about 80379994@7@11 8Po Y MEROARIMMRAE or GRAEALR) A8mBRIuE [8ohk BEse),

amount of one or nore oxoanmmoni um conpounds, one or
which ispmpertanstta keep the pH high enough to activate the HDA, preferably a two-carbon

linkage alkanolamine, most preferably diglycolamine and monoethanolamine; (IV) about O to
about 25% by weight of one or more chelating agents, preferably a hydroxybenzene, such as

catechol or gallic acid; and (V) water.

[0034] An exemplary method for removing resists and etch residues, or both from a

slider substrate comprises contacting the slider with a composition according to the invention,



ion free basic conmpounds, a chel ating agent, water,
and optionally an organic sol vent. Oxoammoni um
w@oopounegb [ 0035] The oxoanmmoni um conpound i S tREI/US81008/011267
a reducing agent (i.e., has a reduction potential),
must be mscible with water, and has one of the _
foIIovmng structu R7 R7T X NOR5 + HN OR5
containingaref %%Fémox%%{rpn&&rm\% 8XPHBMOB{YN} SQTEPOYRd, QJlgeRy more metal
ion free §é:blldc %ﬁ%oﬁhgsﬁhﬂaﬁn gRYEKOQeRr, %hﬁ%@h@ﬁﬁl andéljg)(ﬁE Qgﬁ/@nt
osp nitrate; ~a carboxylate (e.g.”, acétate,
d Pbamat e, formate, | act at e, oxalate,
yd ogen BXar at e citrate, hydrogen citrate,

di hy en citrate, ‘tartr r e
[0035] gal | g{hg%aga%)g}ﬂn furp g?mpgliuhaa 132%3 %zmjyo %?H%m a&ér)tef £ a‘1as ol reduction
potentialjUfitlst @8 nibtiblel wigh whiedGiniddRs oh®8f dhe follbwipdistactugds: t he
i ke; carbonate; hydrogen carbonate (bicarbonate);
bifluoride; or _the like; each R5 can independently be
hydmrggen, a substituted Cl-C6 straight,_branchég,‘or

Oxoam

cycli al kyl, al kenyl, or al kyn)ﬂ7 grodp, a
subst ipsted—acyL group, straight oX branched al koxy
groug, amdyl group, carboxyl Hroi—aPkox{al kyl

grBeip, al kyl ami no group, al kyl sglA onyl group, or
sul fonic acid group, phenyl grou%, substituted phenyl
group, aryI group, substituted aryl group, or a salt

PraCRRIHS S5 BB SR aPSudt; Py Rhphosohate

dlhydrog%H%bsﬁHéieeﬂxtﬁle @arlsdxyBt @M g., Wetis; HRAz0a0, catbamate, formate, lactate,
| K al kenyl , or al kynyl grou a substituted acyl

y
oxalate, bymgen etalaip ghirateshydregearsitraie caﬁmsszgerg%atsg tagiratelyhlydrogen
tartrate, ga{lfﬁVeD(suSQ%]@Pe{Syélp ony? or?ll(l)éa%alluhyde CR lﬁQ ’cl&%: zlgl ﬁ\fgrﬂfg iodide,
. bromide prahy llkgrdatkmnafeubydrbgm @db(lﬁhi&"l&ilc@lbmm), lﬁﬂylbrlgdf cmmhe like;
substituted aryl group, or a salt or derivative
eh&lf—‘R?@efn inHEAaEntEXE Y RS a bltsstidxed Ty st&ﬁ]g‘h@ R&MEREd, or cyclic

nclude, wthout limtation: hydroxylam ne,

alkyl, allfﬁ,nd} o% pikary ngroum| & subatitutediag vy SRYP.Sraekt ghb@pﬂmdealkoxy group,
amidyl Q?é!lﬂ{ 9%%'09\;? é?guﬂ:, *&'11&)&&91%5/1 gr%up, alkylamino group, alkylsulfonyl group, or

sulfonic acid group, phenyl group, substituted phenyl group, aryl group, substituted aryl group,

where:

or a salt or derivative thereof; and

each Rg and R; can independently be hydrogen, a hydroxyl group, a substituted C;-Cg
straight, branched, or cyclic alkyl, alkenyl, or alkynyl group, a substituted acyl group, straight or
branched alkoxy group, amidyl group, carboxyl group, alkoxyalkyl group, alkylamino group,
alkylsulfonyl group, or sulfonic acid groﬁp, phenyl group, substituted phenyl group, aryl group,

substituted aryl group, or a salt or derivative thereof.

[0036] Examples of the oxoammonium compound include, without limitation:

hydroxylamine, a hydroxylamine sulfate, a hydfoxylamine phosphate, hydroxylamine chloride,



WD 2009/ 070190 PCT/ US2008/ 011267 hydroxyl am ne
nitrate, a hydroxylamne citrate, N, N
waele@bloyliby dr oxyl am ne, i sopropyl hydr oxyl anm nePCHOS200$1€11267
i ke, and conbinations thereof. [0037] In preferred
enbodi ments, the oxoammoni um conpound i ncl udes at

ast one of t he faollow ng XY i.e.,
hydroxy}agY g igfale, 2 s yiamineg fitiis %%&@%ﬁ ﬁ@fﬂ,"ea
1soprop - RYArAE N dS@E ik, an@-conlbndidhsttegedr! . Where al | of

-R7 "are hydrogens), and a hydroxyl am ne derivative

(| e.
[0037] Cher eIn agé?g{r]%f %Lgc}%neflﬁdgrgeonggﬁﬁﬁ)yﬁﬁ%gérgg Ltl\?/cﬂﬁleﬁlﬁgs &NEast one of
the follogtirg ds)droAjhamninaryi. e)xmafmnnnlallnwhaietallaff RseRnark zhydltogess) a
esent, a partic count er, i on
nydroxy RTnG R (& PhioEo et Hers Rl Sorth a7 Py OrORRED: A1siy sy ylamine
derivativeYi.2, ﬁ’lu[lof'rﬂﬁl%l e. gy WHRgER, RUYl l{ﬁfr@gen%dmﬂe&é‘kﬁ aﬁ(PRQEFcr independently -
- ion,  al though’ carboxyl a%e chl ori de, phosp

C-Cs alh)ﬂcgrmgsm “ﬁnostplmbemrrmwru sﬁydﬁﬁwgmnlaﬁhcssm‘nmne aa[raetnall@by

erred salt cou ons ne mponent [ 003
preforred{zll LB ik Mok oS M hE CopRRS ot pe A BE R B ot St
hydrogef Siilfza¢, or A€ ESRINES on | dithoigh 685X yaktk EcHiSridd, BRogphaicOhR@ogen

mai nt ai ned and/ or nodified to be above about 7, for

phosphatex anlib ydieecephespbete age @Jp0 BEsbrEdaigli gounfer | omscert ai n

enbodi ments, it is desirable for the pHto be
Alkalineffeomperiened and/or nodified to be in a range from

about 7 to about 12, for exanple from about 8 to about
[0038] 11.5 Toe cfesimd el ©fi thecdngpaahimntis méuallb/rbaacnmtemmémboeiments, itis

desirable g LR borairabed acipring e fo be REuerpatt {.dobexagaple above
about 8 di&dle FRAND. -h? cer[tegg%g']boaﬂﬁer@sr @tflﬁf Héﬁﬁbﬁaf%k %ecﬁmlﬂ@glahﬁained

a netal-ion free conpound, such al kanol am nes and
and/or mpdifiesitndeyn amngmfmm @b@qjdund@out&ﬂ fersxemplataom| aboiin® to about
lude ren nal,ani.nes .
1.5 or (53R AboR ARoail He BorPairotersd Gipbding™ SBBHALI Cogppositon
according @b tHeﬁﬁVentl@mlﬁﬁmnﬁ’ﬁﬁé&ﬁﬁbbb’moﬂﬁ‘ﬁd@@b@Qt et abew 19f the
al kanol am ne is a nonoanine, a diamne, or a-

[0039] tri anFHEngefIH@d %héﬁ@@&hg&!ﬂ'ﬁﬁ a%etﬁlﬁ%n@felé%eﬁi Ohd&S8ch as
preferably has from about 1 to about carbon atons.

alkanolapgietistand qahteynaoy ammcmlmtcenlppumim tSahhleiealKaanlaha'msms include, but

t ed hem cal .f¢ | .
By e T —
amine. ProfteNdRe hinyhefortibn ofi3 alkahBlatidne fetd26bREAMhing a diamine, or a
CH2CH2-N- RIOR11, and wherein R12 is H or CH2CH2OH.

triamine £Therg|kagolggroup: pt ts|adkaapleanngsareieeably has fromiabgut 1 about 5 carbon
atoms. ‘%J.i(g ﬁl'g ldr@lt&ﬁﬁtetlf Pﬁﬂag gfl&ﬁ&gln%gs Ln bé %ﬁ@gswted by the chemical

I am ne
formula RpgRy QGM-)LKIE{ZE&HQLG#I-RI@ WAEEA) each of Ry and R, can independently be H,

t 8” [ é:r y$ut | di eéH oI am. ne, isopropangl am_ne
CH, CHaCh GH B oo oH-Cl- MR 1 2psl Syhareon Rigis H of CHaCH,OH.
Examples of suitable alkanolamines can include, but are not limited to, monoethanolamine
(MEA), diethanolamine, triethanolamine, aminoethylethanolamine (AEEA),

terti arybutyldiethanolamine, isopropanolamine, 2-amino-1-propanol, 3-amino-1-propanol,



WD 2009/ 070190 PCT/ US2008/ 011267 i sobut anol am ne,

2- am no- 2- et hoxypropanol , 2-am no- 2- et hoxy- et hanol ,
wakioek7i130 al so known as di gl ycol ami ne, and  PCT/US2008/011267

conbi nati ons thereof. [0040] Suitable quaternary

anmoni um conpounds include a Cl - G4 alkyl quaternary

) apmni ym i ons. s ch as te etr th
isobutang[Se PN 3 BT ROPASL. LR S PyciAash R is Hso known as
diglycol SRRl bR ordsQR48Ss, | N some enbodi nent's, a

chelatlng agent may be included that will assist with

00401 | ! Rl A £YERARI; bR RoRIpoL AR iLEEe 30 AC, Ak RRuaternary
will 1Tnhrbit corrosion to certarn materials. e
ammoniginabad such aa geranseth yilramopives aetraetiggaamaniyn aod otmethy (2
hvd %% bect a . nmetal (e.g., alumnum titanium from being
yAroXye @y VYaB®MYd may be chosen froma variety of classes
of chem cal conpounds.. [0042] More specifically,
Chelating f\g¢8tinds of the general class: R5 Rl1 X\ Cz-R4 R2
R3 nmay be enpl oyed, where X Y, and Z are :
[0041] | ndede ﬁq@ntemboclhngéh afghelatiag agentgnayde inclugedthal willipssist with
mh1b1t1n% hl%ar r%? e?&s nde(j;f éﬂglrleessagﬁ%g ggél%é:kh?ltn\( g&%]s(fgn to certam rgaterlals.
The chelﬁﬁﬁ g agmits Wheﬁt[ﬁésﬁnt Pemgtalny fucgoiopsrofdtt Bﬁlefmye ga@hlmmum
i ndependently include, wthout Ilimtatiagn;
titaniumy fygY being eqragded andsinay gy RROSER Lo h ¥eresy 0@9%‘P%?58F khgmical
Compomﬁikenyl or al kynyl group; straight or branched al koxy
group; substituted acyl group, strai ght or branched
al ko ro I u roup; halogen
[0042] car b)c%(i?ﬂ% S@r %E‘ﬁa‘% gé?o T(g cf%t ne?g%ﬁ?j%l am no group;
al kyl sul fonyl group; quonlc acid group; the salt of
such conmpounds; or m xturessthereof. In one preferred
enbodi nent X, Y, and Z are hltrogen ni trogen, and
car bon, respectively,R -R5 are each hydrogen. In
anot her preferred enbodijment;, Xz Y, and Z are each
nitrogen, R3 is hydroggn, d RA and R5 are |inked
together with X and W, {0 stitute a 6-nenbered
aromatic ring structure. ﬂg

.may be employed, where X, Y, and Z are independently chosen from C, N, O, S, P, and mixtures
thereof. Under these conditions the valence requirements and presence of pendant R groups may
be set appropriately. Pendant R groups R-Rs may each independently include, without
limitation: H; substituted C;-Cg straight, branched or cyclb alkyl, alkenyl or alkynyl group;
straight or branched alkoxy group; substituted acyl group; straight or branched alkoxy group;
amidyl group; hydroxyl group; halogen; carboxyl group; alkoxyalkyl group; alkylamino group;
alkylsulfonyl group; sulfonic acid group; the salt of such compounds; or mixtures thereof. In one
preferred embodiment X, Y, and Z are nitrogen, nitrogen, and carbon, respectively, and R;-R;
are each hydrogen. In another preferred embodiment, X, Y, and Z are each nitrogen, Rj is
hydrogen, and R4 and Rs are linked together with X and Y to constitute a 6-membered aromatic

ring structure.
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WD 2009/ 070190 PCT/ US2008/ 011267 [0043] Wen present,
preferred chel ating agents are capabl e of conpl exing
wowaob/o7ered eri al s renoved by the conpositions aPCDUSI008/011267
to the invention and may include one or nore of am no
carboxylic acids such as N—hydroxyethylininodiacetic

d tril ot {
100431 G WReRplEsFA cRrBLarid Pl hEEriisp APPable Af Sarlyigevit

matenalﬂé‘r‘ﬁ@ﬂ‘:ld WThE8mhposiGéits &ecéraind to i ihntidi$hd may include one or more
di et hyl enetri am nepentaacetic acid (DTPA), cyclic

of ammccearb@mhqaclcacsudsas Nehysedryethylintinodiadetis aoid, pittilptriacgtielacid (NTA),

e:thylene@?@gI Cptﬁi?crgg %fldéﬁgfllc@dgfnlaycg?)&@f l%n%fqgr atneetglﬁamc acid (HEDTA), and

diethylefibtEambRpyithsceas beid (DIPA)Icyolio Marbok 9li28kidR s hvellak e salts of amino
from2 to 10, nore preferably from2 to 6 carbon

and cyclig @ﬂafhoxyélg @ﬁldassuCh o8 sawRel and unspthiatechalippatia ard promagic anono- and
[ [
dlcarboxgﬁlggm gg\rnﬁ o1 g% %ré}g ?dgg)égro%af{&/ 1 ‘fr%oqg gefe:%@ﬂ”r&n 2t06
carbon asdéragsuch &G fat,exampyd, ferndc heid, agetio pmdl propamidacid, butyric acid,
nethacryllc aC|d crotoni.c acid, isocrotonic acjd a

caprylic grig; gapsiciagid, W&Iaﬁfﬁeﬁ%’éﬁl%?ﬁgxw MEticaRqid, StasEif 261 2¢ryh Fﬂ acid,
proploll@EkFiHYﬂl %rgﬁc aGh dcroR)mc z{@id 1§bc¥&5h‘1’c%ci%cdnq olélc ’acﬁa

oro Ic acid, “nitrobenzoic acid, saficylic
cyclohemlechrbq»t}thhallcldc bertAoik amé,mhbhjdla@etacaccd o-,anH paduge amd,cb p-

eorobdiS B . 3% PSSR R BB PPl 9 St s
cinnami@éid, nib®NAIEhIA, A s@bstﬁﬁleﬁ%&élﬁ: el (Q/Cll@@érﬁbﬁylftcdcﬁds such as e.g.
vanillic acid, veratroic acid, oxocarboxylic acids
lactic acifl, grpligocid, glan@frlgﬂoao;d,|sell<aéu<:dlcubym@x¢| agida el Hicaaced, ogeasraigacid,
Vi rhoxylic
oxocarb&?ylf% acicﬁ %ﬂ Q§ & 2.8 ngcl g)gyhcgagg({; ?P’Eu%ggci&g‘g %ggtg é/etlc acﬁf“ lev%’hmc acid;
alpha. aﬁhr&fc’thﬂ‘b@xyl&f @:hdiu ne. all m)é&t-ﬁhfm@carbbx)ﬁidQMStsﬁylth@ @aﬁlamne arginine,
tyrosi ne and gl utam ne, but al sp other am nocarboxylic
cysteinegdolige.dUEHPPhES, tér@mqﬂnﬂw%n@c Pt al%@thﬁraﬁmnpearaemw acids such
T L
aminohexsateir atiddaraindt andslasmimabetoit aad;xawyhted anchnmsiﬂarhnad |dr(g1rboxyl1c
rbon ato such a alic

acids hayigdio > o 20 SR Alom: SR 1 ¢ grapa it malgte i ghesinic acid,

glutaric ﬁ'éilidadlﬂ% BBl finfictheidS YRR GeRE hﬁelm@%@ildaééba@l%'agld maleic acid,
sebacic acid, naleic acid, fumaric acid, phthalic

fumaric a@ddphth@lwpmtda ajapbthadic deidt @mﬁimaﬂialami aadisdrtamacid oatl esters of the

abovem%%oagd ﬁ%@}c\?é??dcsgg?lhrgge Wg{cﬁ@ : ) org@\ﬂ 0angt ﬂw)fl%eé()}@f:sters should

be ment@at&isSpHti@lhd be nmentioned in partlcular [ 0044]
Anot her class of chelating agents is the

[0044] hydr OXYRRGZERS of LRASANSkeARYs BR hyAFDyB¥RLnk! r&larsb §nd 1 may be
i nvention independently or in conjunction with
employegl| lagly‘e@vmtroeadsien@nd@ulylmne conjundtiges\itc greprlasses alrﬁ@dy cited herem

These cc%ﬁpnse%e ge as9' 4L WD 2009/ 070190 PCT/ US2008/ 011267
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R (OH)n wherein n=1-4, m~2-5 and R is independently
hydr ogen, a substituted C, -C6 straight, branched or
weywbo7abkyl , al kenyl, or al kynyl group; a subBtT/US1008011267
acyl group, straight or branched al koxy group, am dyl
group, hal ogen, carboxyl group, al koxyal kyl group,
akl yl am no group, alkylsulfonyl group, or sulfonic
acid group, or the salt of such conpounds. Suitable
specific exanples ch chel ati ng agents/corrosion
i nhibitors inclu not limted to, nono-,
di-, or multi-hydroxybenzjne-type conpounds, e.g.,
such as cat eghql+resorci , butylated
hydr oxyt ol uen& (' t@4D4 i ke, or a conbination
thereof. In one e the chelators include
three or nore carboxyll ¢ aci d-containing noieties,
e.g., such as ethylenedianine tetraacetic acid

wheremgx E,gl Hb‘t?i %ﬁl?(? ﬁé? érb per&gﬂg}s ?g%rg r?tséll %ﬂﬁpeg é't \;\bg stralghf’:l branched

or cyclo GEyDReniyE; oRaikgnyDErh Qﬁsu@&t@tuteﬂsa‘é pgrelp, rst@cght or branched alkoxy
Cbnpounds cont ai ni ng ot h h drox&qy and carboxylic acid

group, arpidyd ey, halegen ermioxyhergnp a hasioup, ¢ plaaine group,
alkylsult%ﬁppo% ﬁﬂ& qr%gg{)nrﬁln g%:l%%&g&d%lr &Ls%}a{(g)‘cf ag&'ﬁ %Jrré}?no%ﬁcdg §§1table specific

example§ bf: hJcﬁScheIahyg apentsicaiosi mhfﬂlly)ﬁd inohde shut ped I)mtlimylkahe mono-, di-,
pol yam nes; polylnlnes or a conbinatio

de:
or multlﬂﬁbfé%abenzs%tmwmpopﬁ - GHEbE FeHOL Fppogigol; butylated
hydroxyfTR2dI(BATY), QAE tH1iKEDHEa E(t}ﬁhﬁﬁﬂl heRRR! f G eRBodiDehk the
In one conpdsition, ere t atlng agents are
chelatorsimckuelt ¢ltre€ pomoge carpex yliesicrd-tradaiainguaoicies;, ergnatieh ys or

ethylene %%111%!@%}%'21 | ’c agldygﬁg'%}'?triogga%taﬂer%ﬁ'lz'grsglig g%ccltrﬂlbeb@ger Iap a
combinafiBf tlﬁeﬁ‘e&omlﬁbﬁnds%‘ﬁtzﬁ!ﬁ]ﬁg a W@car%@kyhd\ﬁbld thdieties 51767 less %referred. '
i ssued Sept. 30, 1997 to Lee, di scl osures of eac
: Compouofis o#ritainingghogh hYﬂTQKp‘cﬂndtC@tbohehféamd myoietedsa@rengadul in one
ol e such as benzotri

| e nay, be usef
embodlment Kroma 1tc acloms)roblln esS coa{lrtaémln thalpgérgup? S gd,nsugﬁ fle k‘hﬁggvg]enole amino-

carboxyl&ﬂﬁtﬁds riefHhined, By, GROPas bthiyRAe dRinfil®Poyldaholsy pofye@Blene oxide;
fron1che|at|ng agents. [0045] The chel ating @?ent IS
POlyaml'ﬂ@ePﬁllylmwef)r%\?éﬁ’mhﬁ@at%d@?ié% b fregtsehihén aresgabedimgnt. In one
I angdy f
‘ embodlm%‘? ta{g{&rr%c?{%eg?lﬁﬁﬁé géeélven tane 3@% g{sj%t?el égﬁlﬁb%yﬂ%%el% th€ Ehelatmg
agents a2GBRc@AdFiE0 gRIUps USﬁﬁﬂbSd @BARE Altefragan oc adiitiamaliyoboraerthelating

agents afoRgcriteip AL Pl R bk e e MDY BP0 () Viretbdn commonly

assi gned@ﬁ ps:. Nach uded77 Suidealdler. 80 9@’97‘%0 ek %e %l%'cl(ﬁﬂﬁe% of eaclh of which

i ncl ude, non-al kanol am ne “sol vents, such as di met hy
are mcomgra‘twhlfdem(uws@)r@nmaﬁ rigeolesiistietbaebenagotriagele migdbe isefidwhere

e | es of. . ol .
copper me%%mgles are involved. In an alternate embodiment, the composition is substantially

free from chelating agents.

[0045] The chelating agent is useful in preventing redeposition and assists in “holding”

the resist and/or residue in solution after initial removal to prevent redeposition.
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organi c pol arsol vents suitable for use can include,
but are not limted to, N-nethyl-2- pyrrolidinone,
wORaTared hyl propanam de, N, N-di et hyl f or manm dePCT/US2008/011267
et hyl ene glycol, ethylene glycol alkyl ether,
di et hyl ene gl ycol al kyl ether, triethylene glyco
al kyl ether, propylene glycol, propylene glycol alkyl
et her, dipropyl ene glycol al kyl ether, tripropyl ene
. col al kyl ether, N substituted pyrrolidone,
Chgm“C%P Seh&ni ani ne, and et hyl enetrianmine, dimethyl
acetam de (DWVAc), propylene %chol (PG, dipropylene.
[0046] gI ycdn sema smbolimenss. e organinpolansakeani fhiat g9t @n iagsnglamine and
[ I I u
m1s01ble g@g%e&? m&%’% 19%1?61%@ o%%l%% drggrpg PSEF'F%I(\:_/\%{?E u{aﬁge ﬁﬁfrs alkanolamine

solventszuTch avadirgdth Aisukfioeite (DMSO) nedytbecsaitatle Sor wse. w&tehhonal examples of
0047k When, present in the conp05|t|on accorg, f
§ thy}-&

organic pelarsphgaisEPSAPIC e ERBECBIgahHtare BRITHRIEiPy
pyrrolidin$ht G&N- &ﬁé‘ﬂ}ﬂéﬁoﬁiﬁgprﬁlﬁg N'ﬁ?hféﬁ%&/fgﬁﬂﬁmﬂe‘ae 2Iene glycol ethylene

necessar i propyl éne dlycol
glycol al&yﬂethmxtimtk@fkeﬁe@ycmbfalky‘l’\hémr prietbgate gkycolmlkyjcmmspmpyﬂnne glycol,

propylerteyggyc&gp“ggrl Btgebt heﬂpg\ér?%%lygg a]lgﬁ&tl]ségrt\égpcipyfleng%ly%?glkyl ether, N-

substltut@@tﬁhdﬁﬁéﬁ Qtl@leneh&%ﬁ& ahB e%n@fﬂ&qhmﬁletﬁyhﬁcetamde (DMACc),
onposi ti on according to the’invention can

pr0pyler@®$¢cduﬁl?<ﬁhldmropyleee glryoﬂh rnmeormthy&mtleerdDPMﬂeNamﬁwl pyrrolidone
(NMP), §§r ! ?@1' nldl?)frg)cll?lg géf{gg g g}l(& él]‘ﬁ'ﬁ ?regil’ z&dcﬁl%nal orgamcgpolar solvents

misciblealigtf@led B} ReSwn AT G3AHcas @lss@Rtused.f | uori de- contai ni ng
compounds, oxidi zing agents, reducing agents ot her

[0047] than yhen pre @mme%m#ﬁmﬁ%e%rd%qomﬁlveﬁ%t §fe&‘é1ﬁ§i organic
pH adj usti ng agents he phrase "Substantially f

polar solfventmate tapicalig palah emdsq:zm inpludesfhait areonot mgceﬁsa;ﬂvrﬂwuwd to NMP,

Vi S-a-vi Qs d be under tood tg. mean .
omso. Fiip kel ReR bl o B R ol G G Reoraing o
the inven¥edng By scnwft fE@bmyisd 9piall NBH oanid] pdi%e, Iaud lapgdlg matertmrsmble

exanpl e | ess than about 0.1% by melght or | ess than

[0048] abouty@nl @rﬁb@bﬁrﬁ@it Qhé coboditién acc8FmRY Rfthe ifvehABE can be
cases, the phrase "substantially free from' nmeans that

substanttaHy fm@rfm on¢ ehmorsoeft @emorﬁm%mntlh@bﬁ@ﬁpwgﬂdalcpmm]lm-

forming Sg?nt% &nll,n%gct i r Ir%sflvez@é'gar sngvga\flof Yiine sngrréy?ﬁl%ts(é rveege h{luonde-
contamli(ljg“l&@ﬁ{)mmﬂs l@udh@mgl aRats N@dhcan ugentd GtRer tha tHeSs omnkiign
sk drive manufacture 13 WO 2009/070190

compou pndigytd gonteining pH(adppfing sgenis mbhe plrags “%&stﬁ@n@lycﬁﬁee from,” as
used her%?lrllﬁléf@}e'nggtcb é Efg{lgq{dnglgv& QQ’I% & §6ﬂﬁ%lﬁ&{n§}{ 1d 9188@1% ood to mean
lhat revents res

ging o ues 'and re ep03|
that the cﬁmmmrbnrcemtaﬂmselsss thhm abowa 2% be mlg’mt,quem’mdjy fews thae about 1% by

: t f |
weight, SERamRE g fhovsBii by RIEBY onjesefian Shout ek ¥ arediin, of e
compoufid.! MEsohel dasdUHRSpHasteRhIRELrRANY BRE FRNd: m@arﬂ' tR# the composition

contains none of the compound.

[0049] The manufacture of sliders involves many etching, stripping, and residue removal

steps. The present invention is to cleaning formulations for use in hard disk drive manufacture
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drive notor 3, a hard disk 4, supported for rotation
by a spindle 5 of notor 3, an actuator 6 and an arm?7
w@edaoaoimag t o a spindle 8 of actuator 6. A SuspeRCEFUSN0D011267
is coupled at one end to the arm7, and at its other
end to aread/wite head or slider 10. The slider 10
typi cal | ncl ude | nductive wite el enent
(HDD) il ithod ahisn e e OMaU RS ROV hegieSERE ey AypigSss that
prevents‘hnsl@cfgm% StiesRLEdaYrehfSosAInY sBeh RsdB¥E WIRER & the current and future
roximate to the surface of the disk 4 is swept al ong
dlmensmnsnhcntumlrdpxskernmgﬁhnhsres dyeto suth adsiduesomnmonl y known as
wi ndage, pushes against the slider 10 and allows the
[0050] sl i ddn FI(DSIDAIahﬁtlBoﬁhaltdI‘tlesdlmﬁeabmchfdet Iaeseaiéd;knoilosamdl a disk
. "fly" on ,an gir bearing forned bene Lt. ri ous
drive mqgrc3 ataed Ak 4cRupPOGFd FtFrBaHER by oAl of gkl ghceor 6 and

an arm 7ddtékhe‘h B% sgnﬁn@g bt aétgatoﬁel A suSALRRA 9 R o%'uEEH at Bnéend to the arm 7,
short arc I ndi cated by the arrows desi gn and

and at ithetherf enclttoneead/ wditsheaddrishider 10. iThewdider mwty\matlw indhadgs an

. . skilled the art. Fl G sho

mductlveawgllteT %elgglelitowug-ﬁ ée%sloag gfe} it ﬁsglé rfﬁrgfaﬁ%saiﬁ‘g d s|]1( 4{ as

mdlcated Wthe%@)\w ROa iayef Bﬁalﬁbﬁiﬁnhﬁt@tto frRGafatd6r Me dlskY is Fakpt along with
hi ghest features 1 n the draw ng are those that

the disk érBhle layseef aif, sommeondy §Rown ah windage, iisk&s againgethe slideg Y and

allows theps‘fldgﬁI 1(9 {E)hhfIhff tﬁé Ltg'?d’ce é? tlﬂ%ﬁsl@4 gﬁ&] eﬁ?l (%ré aﬂé %g‘e)«@%%}g %rrrned beneath

it. Varloﬁs msgneiicd'&aéﬂék"@Iﬂﬂxfanﬁﬁﬁﬁlﬁdmﬁjed&cﬁﬁom tht didRH akQhé aufttulrtef 6 is
i ncludes an air bearing surface (ABS) conprising
caused tq iy} inyshedigrc gaindsgateddy the grrows Fadthieglesien 28d 25 it Tature of disk

dnves1§se\§8mén$\€ﬁgi ﬂﬂgseoﬁgu@d%m g¢sone designs al so includes
a

Irst side pad a second side pad 36. The

[0051] S!! d‘iflpr 2 ﬁ&gé 5 Q;g‘a%ew okgﬁh{geQ% a“he%?c%' J}Qhe?gg_ﬁ r 16 #eing up in the

38, cavit

drawmg @nﬂhe did&&l“ﬂdt&fadd@ ehesdiﬂsld ar ’Ifhﬁs ahsbighext fetde®s in fhiechiwﬁligdﬁe those that
and a second side step 46. [0052] Durin
are clOS%Wdh%étSE Aevhendge diskdlive 1g's i ORsralifay ?freoihdﬁr L9 hey %generally

rectan gutﬁ?gxapet\yl@lll & Cﬁdﬁqg%%@ 20fa tr%lﬁlg‘@dg@ﬁ@ea fﬁjsf(élHE 84 9hd 2 s%:%ogd side 26.

um num oxi titan um e steps o
Slider 1(hunthEnotndesngn aip rbem@smee GaB8Y edrhynsmg asiarlmigaxige pad 28, a first

leading pad 30 anel sepovaitadnB pad 30 shd Sermerde St o Thiieda firseSide pad 34
and a seﬁn@%ﬁ&eﬁaﬁ' WNTRE shid® 19l addRiondly ﬁl'CﬁﬂQs h H@did%"@ig@ 'steg 38) a trailing
2 through successive steps. In

edge step ﬁ@,tanﬁagﬁahay é2alnrromerranbadimenty die sigier 4@ alsoiincledes @rferdt side step

sist layer 50. The photoresist |ayer 50
44 a“daseconé‘tst‘ geepdﬁgnd devel oped, and 14 WO 2009/ 070190
PCT/ 2008/ 01

I d
100521 ¢ e BE B0 RECTEE h SR BET SRS A T e o preptly made of
a two phRRXhixture b aR@siiuhtoxide Mhﬁﬂuﬁ&aﬂﬂﬁ@vﬂlmlﬁrdf@ﬁe fAbfacturing

is not protected by the resist nmask . shown in
process §r¢ @enegdly illustrated i HES % 3#aBlsand empley pb@fphﬁr@eraphatmqtlsods that are

well knoWhifi The 9rt %b%wﬁ\hﬁ-l Is oW Ia crctssgelg?m'] 81“ He slhde uf(f z‘aong the line 3--3 in

FIG. 2 through successive steps. In FIG. 3A a body 48 that may have a nominally curved surface

is covered with a photoresist layer 50. The photoresist layer 50 is patterned and developed, and
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by a depth H. FIG 3D shows the forned trailing edge
pad 28 after the first resist nmask 52 and etching
WO e®pduaso are chemcally renoved with the for neCHUSING011267
of the present invention. The steps of FIGS. 3A-3D
are then repeated in FIGS. 3E-3H, again using the
formul ations of the present invention

then any, unge gl @peshaiFBal i faovad 19 eay&@ﬁegﬁtéagsk ff%?é@‘g?vm 1 ElG 3B Next,

the bodypAEgJits%'E&l%H £ reln%rmé@ﬂélsthﬁt% H&dprefégfedtﬂﬂl%@%}ét ﬂ'ﬁsla§2 As shown in
" “shown 1n FI G hot oresi st layer i s forned

FIG. 3Cj tht etchirgporeates a fisit surfmstkatﬁs récassetl GelogRhe dentl Dﬁélebmdlyll surface

oy o B0 3D S50 e et 8125 e B 52

etching fddiduesT418 cﬁ&hf@dl]??érﬁ&?ed‘lfntﬁ iR fBHRSIAANs STUROpic@¢ht Mivention. The
contacted with the slider to renpve the second resist

~ steps of FHgk HhdDearhithey repenteiliod1GS| 8E-BH agpigwsingribe Eormydationg of the
present ngtgmgégﬁer%ﬁ\ge%%glg{ e Slishai RS &ft?? sfMiQepst Ch residues

r énbve o reveal the Ieadlng

edge ste 8.and th 4 rdln

(0053 5o i gé’@ﬂtqf?f”%ﬁﬁefg% ored oitt heflEH HEMmIBFIC. 3E.

The phofﬁreélé?t %‘erﬁs‘%m@& b A9esdn@REsitiGnsskertif HIGatR! £d thd body 48 is again
hree different heights and after each such step, both

etched i nn EIsG SIG tougrelate atsepondessiridor eecatsed bplewr tbarinital syyfaghbyra dgpth Ho.
The forqlw\g é(msn% ﬁ}\{\é é’%gﬁft{\rt]e \Ie% rmIaraeté A% egfv(v:%lbnp iszi:lggr tgtr 8ve tqe second

resist maskRin@ @thiYig lréhﬁfduéﬂeFREUm @m@?hb(iﬁdﬁmfﬂ) after i deuonE LB sk 58 and
resi dues, which requires chemstries effective _in

etch residluesdvivageemehestiealbhtempyed ixtryptldhe lcadingredge siap 8 nd thescavity 42.
- as well as being effective in renoving resist masks.

[0054] _[ 0055$C®udmglg apeandiei sgen uf Fith e, ellu@k manufasture ioluden gt least two
etching Tfﬁ%swﬁ E até e(re])l{é])g%s atttl?rc? ?effeer%%tgln anl%ter |each unﬁm{égyboth resists and

M er s di g e

etch residles ra0$l beeadb @ BPgenfasicleing With dedolaaldiiogs @fdﬂ@present
) _step 38. As the air flow passes. between the | eading .
inventiopq §ctpeegislugpwilbbe eomplinted andswillsypicplly incliglerabprpiwupsoxide and

titaniumﬁ%}e{lﬁg?%%féixgg%héélﬁ&qﬁlrgéjcl%&rhytﬁe% Qﬁ' ct vhﬁfﬁ&wﬁg\ﬁﬁ%{eg%tmg

portion o fe air
redeposifias ®€ sudhhreddeds -aagagl]l 6Obdiag mffecm\Ieh& r¢rmadng gesesti gesksads
30, 32, over the |leading edge step 38, and over the

[0055] cavi tHurdas opsatidheofahé dRK @ained adMiBiit i€ aweptyalda WhE the spinning disk
pressure drops and a partial vacuumis devel oped that -
4, commoghgknave #r Windegre fissticaeounters thlsrdiag edee 2Qyiagd lepdingedge pads 30,

t o
32 and 1Pt ir s T B P v Rl g 9B Ry 30 32 and the
disk 4 a ilftgg’lﬁeyrm 15 ylettf?c}?;ﬁdaﬂht_ tbm:sgbtdrlab mheeslidbel(ﬁigglky ﬂrpm:mmtalmkl 4/ Another
. wn, e ei g : recordin ensity
portion ¢71BF ais 4w, RoMEVSl; BESSHUBI QB! 6981 OHIS VR BB derayicedel pads 30, 32,
over theﬁ@&%ﬁ*’f%dg@%tep]@ Y 89&3‘192&4@&?%&%99@#&@1@@ 86dr calR992 the
and di sk has to be decréased. Us he
pressurefdsopsdnaltd pardalofacudre ipdevsoped |tlnme¢1td|swdmdlh1celidqaﬂébbmmds the
disk 4. Iﬁﬁ%ﬁﬁ%ﬂ? tptg?s gﬁ\%{fﬁgfif oBCEeCa(Sﬁéng Lp&aflrfd 8%(:'@21% n equ[m)rlum and the
slider 10 maintains a generally constant height above the disk 4, commonly known as the fly

height (FH). As recording density increases, the distance (fly height) between the read/write
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di sl odged during operation of the HDD under the
current technologies. [0056] FIG 4 illustrates an
w@bkdwoudeo of a slider 10 in stabile flight ovePCHUS:08%011267
4. The draw ng shows how the slider 10 flies with the
Ieading edge 20 elevated rel ative to the trailing
head andHe Gt a1 b AELTERER- HSInEHGe (TP HGIOgRDT heppresep} I pion reduce
problem§ l:étfé@fl b?f@ i dueks Ylpdt GRd Aot e@f%f:ﬁ%@? réfovel@nd 'C%Erﬁb@en@ﬁll‘f{'\%%bme
' ng edge 22 and'the disk 4. ,
dlslodgeti hiermg openatios bf therHDBaindet thgicawent te@hnoldgmc o" ABS,
enploys AI203:TiCin a 2:1 ratio. The active (Shield)
[0056] Regi FIG. Adllusthetes\aaraldude oba slader 40 ilstebilpflggheovah disk . The

crawing 3o Bow s 10 By i e e nEEaRean Bl o e aiting

edge 22 @&%‘P&%Eﬁhé‘bla‘hg RefifiEdPiHe O&‘isﬁ étnsi 2 aﬁg&%ﬁﬁé BikR 4t Phe fly height, FH,

attack 1n fluoride based cleaning nposi ti ons.
of the slido05B]s tirpictldy defiriedrasitie din@ncd bettWeem@wthSIg edge 22 and the disk 4.
technol ogi es, uses simlar materials of construction
[0057] to tHhencoftheontrrémclideal tochineogianl.y., 'pical’ ABS), bmplcszergQ;:TiC ina
a pllcatlons ho ) rier er .
2:1 ratiog Jr'i‘ﬁraFEY% haglgy %ﬁ%}owvéﬁ?q%sgﬁﬂwsarﬁngwfcﬁﬁ% Otef%’rax’f it a thin layer
of Si anJ 15539 Gd?antx&ﬂﬁ‘iﬁeec%?@on) CONEHICT S rdbddtiveR), Ofln:?é 1sr@§rﬁaﬂl Al®; zone
havi ng been changed suggest this can'be a
exposed aatheisbield enycbthat isSosaeptibleltd etiadkanglucside based thaﬁlfrtgmposmons
-passi vati on, and sone cases may not have any shield
[0058] ar ea Feaitoawhich[iO0&O¢f thepew\AB® richnslogiesy wseasitmlar aratariays of
be the result of better uniformty of coverage . by th
construchgp {9 B¢ cHEeRielerhngdogict apkip 2P madiet deVvigh oyRung Replicgfions, Rpwever,
employ Qﬁ%elsl Eloémﬁ ng?‘ﬁlb@&m peat 1h%ﬁnlly1ﬁlck§$s%h ThiBaPresults from tests
|neg che and physical (sputter) process that
conduct@b\anb inb othes rnyatd:r@s/ya\neg betmashangadsuggest ¢his hardbepa hettdr barrier layer.

Some aRRﬁg%tlsngg&g) }}f\/ﬁ 'ngﬁerﬁt\tl p%g:islgﬁ%rrng%léé sogt?eep%%gr oxg/ (5185]1%\‘{6 any shield area
atall. cleaning this residue. [0060] It will also be
appreci ated that the present invention is intended to

[0059] appl Wg@ﬂb‘@énlléﬁt i} Rew @Cél@ﬁticﬁl‘"ﬁa?ﬁe el rgﬁflt Qietﬁa'ttgf‘ulﬁﬁgmlty of coverage

ture. Alternative exanples of the manufactureé
by the bmﬁer &y wdik ps irdierently ipatieri propériieseof St\hm@s SPéarench Mopapplication. The

etch is afzgmbylegd'ég%cgl an%gl?&lcﬁi? ?s[pgg%r?})r%ﬁ (ﬁq%\r(?gl?sc\?ery %eall\fy residues with
an etch dePIPOS400- D3OS € Dempokitidhé c&ﬁﬁxﬁélﬁ@h %l@.ﬁﬁﬂlﬁp Rehi€tiavea high Ti
found in United States Patent . 265 to
etch rateg prgaiei n gohafsdeaningohis rasidugret hods of use t her eof ;
United States 16 WO 2009/ 070190 PCT/ US2008/ 011267
[0060] Pat erlt wilb als3 b 4ppBd@tedsha thapiesentsovention rirsin'rcm:lbdmb apply equally

D anm ne co und aV| red and
o variatf5 gE Shals SR AL 1760 &l s O1\Be Mimufacture of
sliders are fbfifld &fBnited Sta@APaRGt NHTEQ&S ,tSHQ,n&hlch is incorporated by reference as if

fully disclosed herein.

[0061] Alternative compositions useful in air bearing applications can be found in Uhited

States Patent No. 7,205,265 to cleaning compositions and methods of use thereof; United States
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cont ai ni ng hydroxyl am ne derivatives and processes

using sanme for residue renoval; United States Patent
WON2009/8700%0, 742 to cl eani ng sol utions incl udi ngPCT/US2008/011267

nucl eophi |l i ¢ am ne conpound having reduction and

oxi dation potentials; United States Patent No.

sem nducto r oces si due renova
Patent NS 3 BE b i f LS, P Segp S BN ar fOrgpand having
reductioR arfd &xid&orl Por&RIHRE Siile@BRated Phtest! &M, NG, SR anAHELompositions
pl asma et ched residues for sem conductor devices;
containingnydsox berainesleRaatévs anfiprocss®6 4si9g 3ame forl iesida¢ amoial; United:

States P%?rgp é\g% ?%ﬁt}g&?ttg § e%ﬁllesg érg ui}l due CEL}@ V%‘lllc n@%iél{n'ng %oﬁi‘ﬂgund having

reductio® hhy 8xi@sti GBIt tRAS; Qﬂﬁ%ﬁ&até@P&ieﬂrNd> tﬁssmrmbtsems@inauctor process
sem conduct or process residue renpval ng rrgo& tion and
9

residue rgmgy alcompgpitios @ndpsrcess; Fdpigsst Strss Paggn 317,880 to compositions

for clean%%&g%lgqhﬁﬁ a§§n@§?§}%gg&&§{ en{)roé%:ﬁ%éo ’ gfé)g ’Hgélégs{fg(\fﬁlted States Patent

No. 6 56@18132|te akkdhaél amnires setrnaametuoc peozesh residud sensowaboorposstadit and process;
sem conduct gr, process due renoval process; United

United Seates Raterpp Qs 91490 1 lgo gtﬁ‘geg amgleggtﬁgpgfélégglqﬁr 1ﬁsgammomum salt

semlconalyaép[%?X&e%m&ﬁfueqellnlo\/ﬁ ol s1‘§1‘3m%9§ FdREy; Uriel 8¢hted P&t No.
42,400 to t hods o stripping resists

6,399,55frto Mkasoﬂbsm“wsteascmung)r pyabessagbidne reenavad pedckssn dUmtedrisates Patent

Pt No. 6,221,818 to. .
No. 6 36 HAP o g ARG oL iR o LORB b PILSRPIGRTAglag process

residue r%‘o\/ﬂq)r&e% ;eBnfiad SiktesMier® N8 6,278872 9 a process using hydroxylamine-
l'ic compound conposition and process;

roxyl am ne- ga
gallic aclggnqlmps&oat Eglt%ﬁ@tﬁs Ra@ent o1 6@42990 toimethvida @f stripping resists from °

substrate%f% n Ei}o?(&f] In%l g? a 8%0 %’n% Ic h{ﬂfn%ﬁ% g?azesdfga? rg '%go %'522[1%:18 to

hydroxy&hﬁﬂélghlﬁﬁbﬁmpsﬂm Eempbsdi i andl pr6 &S S; UkisdddB1etes em@uﬁNo 6,187,730 to
osition and process; United States Patent

hydroxylarreng@gaﬂ!n& COBPRYRhFRTARP SRS RIPERsS Whiked Statsy Pﬁ@m No. 6,140,287
Cleanin %%c{ﬁgé]({gg}f%g ?%%S?Q%Oet{fgﬁ %Féggﬁl{e r?ga (Irz%grr%oc#sﬁ Lllsg%s %Tﬁtteﬁ%tates Patent

No. 6,121 Qm']]\td) alkandhmitiesg niiaxiddoer prodessatiidae emavai agnp(tdmmdreahd process;

S t 5,672,577 to cleani conposi tions,
United SF‘B?S ?fﬁ@# %3 (@bb%lr{@ e@@in&fenmwomtqrgﬁrypw righing residue and

method G USRTO UARED Stat@srldat@rh@@tﬂ 902 78896 BleaniHRicbRhositiBhE for removing
Patent No. 5,482,566 to nethod for refoving etching

etching regidinelared mgihng OQUSIhgdUo»@d States PateonhNai Hi6g,SEdhpdsaningn;
Uni ted St at Pat
compositBhs (8 b AL pEPL B R wilt PV iR RAIRREN - ant seteting

agent; Unil€ll SdatesPalenatNGeS5,480i566 b SetiodFoRnVing dehind rédddheddthg a
to cl eaning conpositions for renoving etching residue

hydroxy@ﬁuan{@gu@fcoggqqs}g}on United gtatss Hagent Pigr 838118097 to methods of
stnppm%ireézg fof subRrate B? Bg{ﬁggﬁggﬁm hée 5&%55@%&% pglted Sta,rtes Patent

r oxy am ne an n
No. 5 339136@ t@ab‘eemhg campoa;mcmsr fop rahedng etching rbyidieirt @ethed of dsing;

219 % / US2008/ 011267 Printer Head
United States Patent o ,279,771 to stripping compositions comprising hydroxylamine and

alkanolamine. The compositions of such patents are incorporated herein by reference.
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[0062] As with the HDD manufacturing process, Ssize
reductions also inpact the printer head process. The
w@rme/orEguction is in at |east the heater subsPCHUS2008/011267

Previously, the typical best etching rate for a

heat er substrate, such as WS N, was about 8 S2/cnf .

Al tthough this etching rate is not preferred, it has

been tol erated. However, with size reductions,'such a

| oss is no longer tolerable. Unexpectedly, it has
Printer Headn found that formul ati ons contai ning about 5 to

about 25 percent by weight of one or nore oxoamoni um
[0062] conpaimwish thaldPDamahylaewxpg arﬁcn@s, §1gg%chlqylons also impact the printer
head prog?eslsﬁ '{:\élrezleﬁ'u %E?g;fsgﬁle%th%sptﬂg hg?t sgu f#r ate. F q%?éds@gltlgeo@piscal best
etching ralkofet a Beddecsibsithe] fuchlas W SIN, ek abait)8 Qh@r&fﬂlmlg'x(ﬁﬂgﬂ this etching rate

stripping the etch residues and resists which are,

is not prefegpd.dihasdesa toleminde HowsusanvidhsizaiedyaiRnsnslghoolesy is g longer
I
tolerable ftﬁ-‘ne'i'gg (&R, it ﬁg% téé%ﬁtfo%;ﬁd &%gfo?ﬁﬁ%gkﬂg%etélhﬁ@fa%ﬁ%‘ tabout 25
percent lgxweulghnmﬁ o aranque wixdaamnain emhpmmds] such e hpdiorykmine (50% aq),
i on it was,. surp ound t

selectlve g:tt},eo(ﬁ.{aég%f)ft g\gtgola[; 3! ngrp¥ i sB‘gtIeceéqq)( raw significantly .

below aﬁ/éﬁl't 9m/cmp%xfhfﬂ@ra%%ff%éﬁ%l&Qfeaﬁi‘ﬁ hhaRepprihe @Edh%él@ﬁ’@s and resists
n particular wth hydroxyl amnefree base FB)

which ar@@@%faiu)) be@emaméd Sol vent/ Al kanol ami ne Conponent
[0064] It is preferred t hat. the organic
Oxoamnsmlivar@onspdeadol am ne conponent is at | east part
al kanol am ne, al though other organic sol vents may
[0063] Opt i ahahd MDD apiichfion as®&R8E foupt ehf faatduyits-frdift abs@&db percent to
In the Prl nter head application, at | east about 20
about 25pereeah Pt BE oxpAAMeRHEN sAmpeundsare gffegive. énﬂmm%r head application,
I
it was su?ﬁ‘??frgggtf&ﬂmha%%@t@fr&?%gggﬁgé}g%ﬂtgg a9(§6urt?é5 ! to gﬁ%ght
performd&supericetothi gher wongintratipix) Gbparticulhineitlp hydtto&ylahemjfree base (HAFB)
application, it was found that high | evels of
(50% ag}| kanol ani ne were nore aggressive to Wi N, Al, W and
ot her heater and _conductor species in the prlnter head
Organic %W@ﬁ%@f@ﬂpﬁ@”ﬁﬁ Gempenentponever, sone anount of

al kanol am ne - such as 20 percent by weight - was
. [0064] pr ef dt isavcfeinpé rh@t rf@s@gamaﬁolxmt@ék@eimuby corapgint & at least part
m
anolo 52 AT ekl SRR Sl 2 PG ks gy -

be used. 20QR¢ ﬁﬁﬂt&ﬁﬂea‘ﬁ@ffplﬂ&ﬁﬂﬁﬁéﬂ&é@ ﬁl_p'out[%QﬁﬁienEﬁﬁimhlaﬁnblamme isin the

al kano] am nes include, but are not limted to,
effective ROMPOS KRS haTHE the( m?matlon of alkanolamine and organic solvent is from

abm‘n 2@&%&@5@{5@5&&@&;\%1%@anol (i.e., diethanol am ne

[0065] " In the printer head application, it was found that high levels of alkanolamine were
more aggressive to WSIN, Al, W, and other heater and conductor species in the printer head

manufacturing process. However, some amount of alkanolamine — such as 20 percent by weight
— was preferred. Where less than 40 percent by weight of alkanolamine was in the composition,

the need for a corrosion inhibitor/chelating agent was reduced.
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am noet hoxy) et hanol (i.e., diglycolamne or D&,
N, N, N-tris(2-hydroxyethyl)-amonia (i.e
wao eooeap®l am ne or TEA), isopropanol am ne (| PR)T/US2008/011267
3-am no- 1- pr opanol (i.e., n- propanol ami ne or  NPA),
2-ami no-i - propanol (" nonoi sopropanol am ne" or "M PA"),

[0066] ?r:)kgﬁ%teﬂ{})ﬂ agglﬁ ma{b]lgmlﬂ%s IB?IUM araerplort] ?1}11 ttegetl(r)] orlnorgc;e'thezinblamine
(MEA), 2- (Q%ﬁmx@%ﬁyﬂlﬁ@aﬁﬁﬁl tiad) Adiethbhol@mine or DEA), 2-(2-

am noet hyl am noe nol or_ AEEA), 2-(N-nethylam no)
ammoetlm)q'ymtbanoq (Gireoreb ghyt plpmineceraGéy) my Ltrig(2- hmmgthyl) -ammonia (i.e.,

| tnethano? rkr(n ﬁ%gﬁ Sawécﬁﬁm?/ ne e(?%Xféhe}/nal%oalmn%gLsoqt(l e. hﬁ%%panolamme or

NPA), 2Mnam>n paibl (Nmopbeopei dlxiniet By 'MIBAEY dasopreépandlasine, 2-(N-
di h drox et hyl - et hyl enedi am ne
methylarpir] etb@%m mdepmwyl@fh@yolanam AOYVIME A} 70f2-aminogthylamino)ethanol

. amELEBEIHAALEPY: AEFALYS ChORTRl ctarl(monormcy

ethanolabrénid"i car YWMIE xI' )ere[(h—anmhc&mm}sQ hysdjpxymlaﬁ)}bmmcﬂ&:,t- hanol ("N,N-bis-
[ ol am, nes

hydroxy%%%lggtﬁgfeg# 13Ine ), -Npﬂm}:myl &M@%F@%{] ﬁ%yf enediamine, N,N'-
dlhydro%eﬂﬁf;l ggﬂtyli&%aliaﬁffa{é 20(@%hoethoxgﬁdetwqaﬂnﬁ etl@a‘ﬁ@l 2-02-0-

ons thereo Organi c | vent s 67] Exanpl es
aminoetigflaminoi-ctrogshebasal ﬁéa{(%-aﬂnmduldBSY)-bﬂtOXa}-ethnml limted

ertiary bR BT PAARPARS 2 G SABYORPSIagY 2 A gino-1-propanol ('n-
propanoMnﬁh@' SR A9 EGHA R ariinkt 2 -8hdeBfRly RBtdPanol- , and the like, and

_ N- net hyl f or mami de, and N et hyl acet am de; pyrrolidones
combinagigahthgeeof- et hyl - 2- pyrrol i done,
N- et hyl - 2-pyrrol i done, and
Organic Noh)ycmsoxyet hyl - 2-pyrrolidone; imdazolidinones such
as 1, 3-di met hy-2-im dazol i di none, and
[0067] 1- 3- di)&iﬂ}ﬂés-(ﬂ-such dazanici sdiveatsancladd \but areaws ligtitet tasamides such as

N N-dimgf s Renamisa gl etlelce s KNI BT e K-

| -
d1ethyla&|téi§i‘ag nlgqgi&§glg+ﬁ{n%ﬁg%@ﬁybf ngth}élé&?ﬁg%%ep}g'}d{e{a%bcsesnugh as N-methyl

2-pyrroliglope,dY- eﬁn'h@q:tmgdhdenh@md (I\E@E)J;(yﬁhwyl-emeo@dgneoirmdazohdmones such

as 1,3- dlg{W& (11% elti(gll eé ‘éﬁes 8e¥ ]Zeneﬂ%;?hlgﬁcol 2%??@ uree}g such as

tetrametk Y1E¥&), an@fe@lﬁhfﬂh@ﬂ@reﬁl ﬁ&?ﬁydﬂ&?&ﬂb@dnd&hé]? Hert VX969 such as ethylene
or opyl en | ycol rmnoprop?F/) et her (PGPE), propyl ene
glycol, digthylene g oBURTPPYlene Blycoberienc @l yoohyioapmety) geber (EGME),

ethylene?ﬂ&%ﬁ Qgér @ﬁ@]ethg e‘ﬁe gwcﬁgﬁlggér)%rgﬁd etlﬁ%@ﬁ%‘?@fl ethylene

glycol H(OBGSIE)/L etHd:rE(E[BB]Bn proplylene |glycﬁbﬂmbdﬁ1yihybéthar (P(H@ﬁ)propylene glycol
propyl ene gl ycol nonopet hyl ether
monoethdﬂ BEpAICHR: Bropylsne g}a@ﬁb@pﬁ9n>roeylff‘éher(<56@’€z)propylene glycol
r
monobu%’l g{hggy (g??g) g' yco{: ﬁc@gﬁ%m&ﬁ ee'fhe? %@)’, diethylene glycol
monoetltyi etheh(DGHE), gieylmyibnmgllyomianmdprm)h eth,er (IDGBEbl)dleIhglene glycol

onobu%ll Xt%gl (ﬂ@ﬁﬁ?tc{] Iyrop ]en%y%glor%{aggnqgt yl ethe /(B%%g\%ﬁé Od1 propylene glycol

monoethyl ether (DPGEE), dipropylene glycol monopropy! ether (DPGPE), dipropylene glycol
monobutyl ether (DPGBE), triethylene glycol monomethyl ether, triethylene glycol monoethyl
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ether, triethylene glycol nonopropyl ether,

triethylene glycol nonobutyl ether, tripropylene
wa@bopeoroipononet hyl et her, tripropyl ene glycol PORUst0ngb11267

ether, tripropylene glycol nonopropyl ether,

tripropyl ene glycol nonobutyl ether, and m xtures

thereof: | f oxi des ch a | met h sulfo
ether, uiggp ng ebysp} wenawopH e wietpletb v ol rerooul pEL ariappiene
glycol m@‘ﬁoﬁ'ﬂe i Benkbr, %‘1% pPRne giyeblnvibnoctin feaiee, m%)ropylene glycol monopropyl
bi s( 2- hydrox ) sul'fone, or tetrane
ether, tﬂsmpbftme gl)rcabmng @ubﬁh@rs angl mistthies 1l®requ$ulfﬂ>q1@ﬂ§r$§ch as dimethyl

ulfox1d?\,l_rﬂi; ¥1 %?)?788 r;zi(l)n g@& %03 (IE?QXu]foneggﬁcrhozllsl(fj ﬁfyl sulfone, diethyl

_ sulfone, Ursm/ﬂ @ﬂé)(?éth)ﬂ? s@ifene; boletrdMBehyleéde sulfone; lactams such as N- methyl -2-
rrolidi none; imdazolidinones such as 1

pyrrohd(meng{-ﬁi]/y pyrFPHdons) Ndpro[qﬁh%-’pyrrohdone N-hydroxymethyl-2- pyrrolldone
N—hydro}%gﬂag- -ﬁap%%)l;l]%or?gn&dﬁéﬂ%thgflpgﬁggdlggﬁ?ﬁmg’daQB iGRBRAPNLR 2 1,3-
dlmethygamHiazthdlybmH a¢3-divchyd2-ideddzatidmone,alrac3-diieprépydizer r ed

gani c soI vents include a sulfoxide, an am de

an
imidazolggifefe: af 1Asiorh e HREBRa b Rgione| BF efl-yalgrolagtoqen Faeferred
organic s%q’lféﬁ?%‘:tn%luﬁé% sﬁlf§k’i|dE %‘ Afide eangether ?ﬂ'ﬁ?ﬁﬂﬁ(ﬂe tﬁéﬁ:(f)io’f‘hg fnost preferred
(DVSO), or an am de, e.g., - 2-pyrrolidone.
organic dhedngt arm@ sAjexide] @QGél]rndtlmylsolfechrbBMSQ)nbsan ammide, e.g., an N-alkyl-
» 1.con%osntlons contain chelating agents in an anount of
-PyroligBhe 2 t o about 15% by weight. I't was found that by
keepi ng t he al kanol am ne content between about 20 to
Chelating \g6nt 4006 by wei ght, the need for a chel ating agent or
corrosion inhibitor was significantly reduced.
[0068] o gardn some iembpdiyaats hecempasisipys caniein chelpting pgeaisinpgyamount of
r
sbout 2 Bl P BBy, & P PundERY Re Bk S P Bl Ebhent between
about 20ftorabbut 40% dy wa:cgttj the ae¢difor prechplating agent otlcorrdsibry inhébitor was
acid and the like; hydroxy substituted carboxylic
significaglly geducet| udi ng but not limited to glycolic acid,
~lactic acid, tartaric acid and the like; oxalic acid;
Organic égihonyl substituted carboxylic acids including but
not limted to glyoxylic acid, and the |ike; am no
[0069] substAltamaseyctelsoxpositions ndy ingluds andorganib atidn@rganic acid species

useful in tl'n;nﬁ%)rggost Cﬁ)%l'g?%@d{:%'%gx% gr%ittecrl%%ﬁ)ﬁ%%,?ﬁg ggfc’ %gmg propanoic acid,

" butyric aciCdnddthauk®, ydftmdy Jubgiithed chfbor§EOhEAHEIndRidhg@he o Bmited to
- like; oxalic aci nitri lotri acetic acid, citric

glycolic agifldlactimarick tRetaceacid ped teflike; @xlicasid fabapylsubgityteggarboxylic

acids 1nchQég§ B/ ( Bf:%dﬁ’%{ﬁ%ﬁ@ §<{1 %%qze 11[(9 qgrg]mo Il!ﬁ%tl%gﬁl Qg'boxyhc acids
onposi nal or nore
including butrras liaxited to glycine, hydroxyethylglycme, cysteme, alanine and the like; cyclic

carboxylic acids including but not limited to ascorbic acid and the like; oxalic acid,

nitrilotriacetic acid, citric acid, and mixtures thereof.

Corrosion Inhibitors
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i nhi bitors. Exanples of corrosion inhibitors include,
but are not limted to: nitrate salts of anmmbni um
why@poodasbon- substi t uted ammoni um nitrate sal t BCT/US2008/011267
benzotri azol e; 2, 4- pentandi one di oxi nme; .
-1, 6-di oxaspi ro[ 4, 4 nonane 2, 7-di one (di ether)
th| um bi sul flte chol

[0070] bi su ﬁl}et rgetﬁﬂﬁd f‘?%f%‘np?&t&?‘b%a}ﬁ é)ptl%r}al]tyﬁlse lo? e ot L 8 m%regcm'rosmn

inhibito@ O HR hMplels @R criddi &P frihitio€ thelude emgatd ot 1Bnitd, to: mtrate salts of
bisulfite, nitrate, hydroxide, or the |like, or

ammomgmnbycirgearbm-ﬁlp{@p@aed ampoRHHR NItFpe sAdlist lgenzgtn@zole 2 4-pentandione
d1ox1meC!)§bcll | tsﬁfr%f%]éé@élg 2 ﬁﬁg)ég ?&1def%hergrt161top% l 51%]?110nﬁfm ﬁlsulflte choline -

salts, e. gSttﬂﬁlﬁﬁte n@ﬂaﬁf» Rid@rok tdeqot e like| drai dbnﬂﬁnatﬁonpbd:ry&ef hbys]chnlme salts, e.g.,
; yet hyl ene i m ne; benzotrj az%g l[l1ic acid
blsulflteomtr@m hidrober rabt Bke, or g\ cpEBR R ORINIeRs TCYRING Al bisulfite,

nitrate, H;Igltrc%{l&e or H&qu f@b@r’nﬁmﬁfi{ﬁhtl@ o"fr Sl&é?!)l’ s@r‘bYtBhr E:faﬁhe starch;
tdl, ifol, terito and dul ci and
phosphorikecid; kldamcamti @ometh}Mnemxsdd; petyetwylenp@mmq; bammazek @hllic acid

or f.;alllc-lagd1 oge{g fgclquﬁ)ﬁm g R S(%piitpslgg %gl%e%gg ugiq ﬁstns]u'c_PD as traitol, erythritol,

adonitol %4 ﬁbl"ﬁérﬂ@l 16’ef51 hz?hrd durER6andiaRe fRe; %onﬁlbmatl@ﬁ@(ﬂﬁr&'i 6
3 0 10 5 CRX06- 257 40 60 CRX06- 258

o 7, e AT 5 G B 5 e

CRX06-60 25 60 0 5 10 (DIW CRX06-61 25 0 60 (NWP) 5
10 (DIW CRX06-62 30 0 60 (NWP) 5 5 (DIW CRX06- 63
35 10 50 (NMP) 5 - CRX06-64 40 10 50 (NWP) O --
CRX06- 65 30 40 0 5 25 (DY p1eCRX06-66 30 70 0 0 0
066 3%

. Solutio AR 1O A CRYRS -&%@U AT O
'C\RXO6 TR go 69 520730 570 D]
CRX065558" essed 361bove i s a 0% aqueous éol ution 4 5 (DIW)
CRX06-257 40 4 0 0 -
CRX06-258 17.6 6 ' 0 5 71.4 (DIW)
‘CRX06-259 0 0 0 2 97 (DIW+Acid)
CRX06-260 0 0.5 65.4 0 34.1
' (DMSO) (DIW+Fluoride)
CRX006-60 25 60 0 5 10 (DIW)
CRX06-61 25 0 60 (NMP) 5 10 (DIW)
CRXO06-62 30 0 60 (NMP) 5 5 (DIW)
CRX06-63 35 10 50 (NMP) 5 -
CRX06-64 40 10 50 (NMP) 0 -
CRX06-65 30 40 ’ 0 5 25 (DIW)
CRX06-66 30 70 0 0 0
CRX06-67 30 30 30 (DMSO) 0 10 (DIW)
-CRX06-68 30 30 . 30 (DMSO) 5 5 (DIW)
CRX06-69 5 20 0 5 70 (DIW)

The HDA expressed above is a 50% aqueous solution
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21 WD 2009/ 070190 PCT/ US2008/ 011267 Table 2 Sol ution
Ti Etch O ean Redep CRX06-255 Neg. 9 10 CRX06-256
wWOl@9/07019® CRX06- 257 Neg. 10 10 CRX06-258 NePCT/BSH08/011267
CRX06- 259 Neg. 3 5 CRX06-260 Neg. 3 5 CRX06-60 Neg.
8 8 CRX06-61 Neg. 3 8 CRX06-62 Neg. 3 8 CRX06-63
Neg. 8 10 CRX06-64 Neg. 8 8 CRX06-65 Neg. 10 10
CRX06- 66 Neg. 10 8 CRX06-67 Neg. 10 8 CRX06-68 Neg.
10 10 CRX06-69 Neg. 5 5 10 - conpletely clean 10 - No
redep, cleaned 5 - partially clean 5 - No Redep, not
cleaned 1 - not clean 1 - Redep with clean [0072]
Exanpl es of Method of Renobvi ng Resists and Resi dues
fromPrinter Heads [0073] The foll ow ng fornmnulations
were applied to printer heads coated with photoresi st
and havi ng been etched such-that the substrate to be
cl eaned contains etch reg in addition to the
resist. The ink jet devi ?é%?treat ed and eval uat ed
to determne the c_han}g)e in resistance of the W5 N
suisdutient e after b& Bght r eat@gan unl essResbed ot her wi se)
f CRX06425Aut es at Ngg@C. For tRe purposéOof printer
he@RIX06<i56t and' r Nsgdue renoVal a chang@ of about 8
ohmRXQ6i257accept aleg, a change of abowd 2 ohnisq is

gaoRixobosever, moNggthan 10 ghnsq chamge in

rQSRRDEWISHY 1S NONeg, 3 5
CRX06-260 Neg. 3 5
CRX06-60 Neg. 8 8
CRX06-61 Neg. 3 8
CRX06-62 Neg. 3 8
CRX06-63 Neg. 8 10
CRX06-64 Neg. 8 8
CRXO06-65 Neg. 10 10
CRX06-66 Neg. 10 8
CRX06-67 Neg. 10 8
CRX06-68 Neg. 10 10
CRX06-69 - Neg. 5 5
10 — completely clean 10 — No redep, cleaned
5 - partially clean 5 — No Redep, not cleaned
1 —not clean 1 — Redep with clean
[0072] Examples of Method of Removing Resists and Residues from Printer Heads
[0073] The following formulations were applied to printer heads coated with photoresist

and having been etched such-that the substrate to be cleaned contains etch residues in addition to
the resist. The ink jet device was treated and evaluated to determine the change in resistance of
the WSiN substrate after being treated (unless noted otherwise) for 10 minutes at 70°C. For the
purpose of printer head resist and residue removal a change of about 8 ohm/sq is acceptable, a
change of about 2 ohm/sq is good; however, more than 10 ohm/sq change in resistivity is not

acceptable.
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w@ovpoHi1pd on Change Conment

acceptable. 22 WD 2009/ 070190 PCT/ US2008/ 011267 Tabl e
3 WSiN Raw Resistivity Fornul ati on Materi al

DGA 60 Al phot or BGI/BES2008611267
conpletely PG 15 renoved. YDX056 5.0375 HDA(50% 20
Cat echol 5 DGA 60 Photoresist and residue were NW 15
conpletely renoved YDX057 6.125 HDA(50% 20 Catechol
5 DGA 40 Clean and low WG N resistivity NW 35 change
YDX057-1 2. 6125 HDA(50% 20 Catechol 5 [0074]

Al though all formulations showed an acceptabl e change,
it is preferable to use |ess than 60% al kanol am ne,
‘which may alleviate the rikablefdr a corrosion inhibitor

in the printer head gpplic re
addilti onal” fprmul ati ons t ge&ird rggarding the printer
heaq process|for renmgval of resilsts and resi dues, as
vel I| aRafwor ptch rateq fResittivéyhgat er substrate.
Res S|du !aaeffe s on the substrate,
Fomulitl?@r &gat%l S’é’& essg vilsual con‘paéf’@gf’? 1?and
Z3 WO 20097 /Ulyu PCT7[USZ0087 UITAG6 /7 ,
DGA 60 All photoresist was completely
PG 15 fremoved.
YDXO056 5.0375
HDA(50%) 20
Catechol 5
DGA 60 Photoresist and residue were
NMP 15 completely removed
YDX057 A 6.125
HDA(50%) 20
Catechol 5
DGA 40 |Clean and low WSiN resistivity
NMP 35 change
YDX057-1 2.6125
HDA(50%) 20
Catechol 5

[0074]

less than 60% alkanolamine, which may alleviate the need for a corrosion inhibitor in the printer

Although all formulations showed an acceptable change, it is preferable to use

head application.

[0075]

Below are additional formulations tested regarding the printer head process for

removal of resists and residues, as well as for etch rates for the heater substrate. Resist and

residue removal effects on the substrate, such as WSiN, were assessed by visual comparisons and
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were all ranked on a scale of 1 to 10, 1 being poor
resist and residue renoval, 10 being effective resist
war@oeap@ue renoval . Cenerally, a renoval effPCHU$2008/011267
from8 to 10 is preferred, with 10 nost preferred and
Iess t han 7 generally resulting in inconplete renoval .
fornmul [ he tabl es herein qare showq

ns i
were all gligl 0 Gr e | oiDek beioe RBuETS FALETATS FpriRya
resist and Q&%&?r@ﬂagoalp@nhﬁagoﬂé?ﬂé\%@Zfﬁc I\?eéﬂfr&gx oernis peefiBedY with 10
Perf ormance C eani ng Perfor- Etch Etch on
most preﬁmefdmddnssethmﬁ genagally (esu)long\u( morrmize)te Falmb@ésThe formulations in

t or esi t on 900,A 450 A . O/cm

the tableB Rl 7 afowB i RERLf piP e TeRRIRGRIR B < Cor Vinons
20 DGA 60 0.46 5.04 70C 10 10 10 10 PG 15 Catechol 5
HDA 50% YDX057 20 DGA 60 -0.27 6.125 70C/ 10" 10 10 10
NVP 15 Catechol 5 YDX057 HDA 50% a 20 DGA 40 - 2.61
70C/ 10" 10 10 10 NWP 35 Catechol 5 HDA 50% YDX058
22.5 MEA 18.75 -0.31 7.2 70C/ 10" 10 10 10 M PA 58. 75
YDX058- HDA 50% 1 22.5 MEA 58.75 1.59 6.8 70C/ 10' 10
10 10

0 bemg effective
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wqao@sAmIYY 5 5 DI

M PA 18. 75 HDA 50% YDX059 10 M PA 20 14.7 16.2 70C 10

755 D

20 NWP 50 HDA 50% YDX060 10 DGA 20 7.7 10.8

20 NMP 50 HDA 50% YDX061 1PCTIVESR089011267

{

3
|
1

!

3

!
!

24.11 25 70C¢/ 101 10 5 5 |D 20 |NWP 50 0% YDX062 Cleaning
15 DGA 45 3 2 4 1 70(:/ 1 ) W%& 10 10 P(Jp h@baﬁng Perfor-
HDA 50% YDX063| 1@sik4£ic8 15 E:ch?CC/ 10 5 h5°n [i)GA $§rf0§;1° e m:ggern
roc ) on
Components Y)Q\ Og/ 07 19p9 ,E),\ ondi?trn T CP,\!gEr §4 7 %ocgss process
HDA(50°/) T L. 656 20[ oOU l'IlJI—\ J"VO IV - -—-1. 1 .
DGA BG YDX064- DIMSO 2
60 0.46 5.04 70°CN10' 10 10 10
PG 15
Catechol 5
| HDA(50%) YDX057 20
DGA 80 027 - 6.125 70°C/H0" 10 10 10
NMP 15
Catechol 5
e YDX057
. HDA(50%) a 20
DGA 40 2.61 70°C/10' 10 10 10
NMP 35
Catechol 5
. HDA(50%) YDX058 225
MEA 18.75 -0.31 7.2 70°C/10" 10 10 10
MIPA 58.75
‘ “YDX058-
! HDA(50%) 1 22.5
VMEA 5875 1.59 6.8 70°C/10 10 10 10
MIPA - 18.75
HDA(50%) YDX059 10
MIPA 20 14.7 16.2 70°C/10' 7 5 5
DI 20
NMP 50
_ HDA(50%) YDX060 10
DGA 20 7.7 10.8 70°C/0" 7 5 5
DI 20
NMP 50
* HDA(50%) YDX061 10
MEA 20 24.1 25 70°C/10" 10 5 5
DI 20 .
NMP 50
" HDA(50%) YDX062 15
DGA 45 32 41 70°C/10" 10 10 10
PG 35
Catechol 5
HDA(50%) YDX063 10 14.8 15 | 70°C/10" 7 5 5
DGA 35.3 '
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HDA 50% 15 ---

YDX064- DMSO 3 50 HDA 50% 15 ---
WORINHIRG 20 YDX064- DMSO 4 60 HDA 50% 10 - -PCFOS®98/011267

-1.4 70C/10' 10 10 10 DGA 20 PG 15

-0.8 700 10

10 6 6

70C/ 10" 10 6 6 DGA 15 PG 15 YDX064- DMSO 5 60 HDA

50% 15 - -2.3 70C/10" 10 10 10 DGA 20 PG 5 YDX064-
DVSO 6 60 HDA 50% 10 - - -2.35 70C/ 107 10 5 5 beA1O
Dl PG 120 YDX0642 1 DMSO 7 60 HDA 30% 15 -{- -2.3 70C 10
NMP 10 340 PG 15 YDX064 IDMBSO T B0
YDX064-
DMSO 1 50
i HDA(50%) 10 1.1 70°C/10" 10 8 8
DGA 20
PG 20
YDX064-
_bmso 2 50
._HDA(50%) 15 1.4 70°C/10' 10 10 10
DGA 20
PG 15
YDX064-
DMSO 3 50
HDA(50%) 15 -0.8 70°C/10' 10 6 6
DGA 15
PG 20
YDX064-
DMSO 4 60
._HDA(50%) 10 -0.99 70°C/10' 10 6 6
DGA 15
PG 15’
YDX064-
DMSO 5 60
._HDA(50%) 15 23 70°C/10' 10 10 10
DGA 20
PG 5
: YDX064-
DMSO 6 60
i
. HDA(50%) 10 -2.35 70°C/10' 10 5 5
DGA 10
PG 20
YDX064-
DMSO 7 60
i HDA(50%) 15 2.3 70°C/10' 10 5 5
DGA 10
PG 15
YDX064
DMSO T 50 .
; 7 70°C/10' 1
HDA(50%) 20 0 0 10 10
TEA 30
YDX074-
DGA 1 70
1.32 -5. 70°C/10' 1
HDA(50%) 25 325 5.5 0 10 10
Catebhol 5
YDX074- o /1y
.94 -4.1 70°C/10
DGA ” 80 0.9 9 0°C 10 10 10
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HDA 50% 20 - - -

DG 1 70 25 1.325 -5.5 70C 10

0.7 70C/ 10" 10 10 10 TEA 30 YDX074-

w@2i0e0mabo 5 YDX074- 0.94 -4.19 70C/ 10

10 10

10 10 10 HDA 50%
1BCT/DEA0R011267
80 26 WO 2009/ 070190 PCT/ US2008/ 011267 HDA 50% 15

Catechol 5 HDA 50% YDX075 20 DGA 37.5 1.34 -2.61
P = --70G/ 10" 10 10 10 NWP 37.5 Catiechol 5; YDX075-; HDA 50%
HDA(S0%) 1 29 DA 15 131 2. .86 70¢/10° 10 6 6 NV 60 Catechol 5
Catechol YD2075- HDA 58% 2 10 --- 0.075170C 10" 06 6
. HDA(s0%) NIVH vbxo7€at echepl 5 YDXOY5- HDA 50% 3 15 DGA 10f---
} 1.06 70C7 10 6- 6

DGA 375 1.34 -2.61 70°C/0’ 10 10 10
NMP 37.5
Catechol 5

- YDX075-
HDA(50%) 1 20
DGA 15 2.86 70°C/10' 10 6 6
NMP 60
Catechol 5
‘ , YDX075-
| HDA(50%) 2 10
DGA 10 0.075 70°C/10' 10 6 6
NMP 75
Catechol 5
i "YDXO075- .
| HDA(50%) 3 15
DGA 10 1.06 | 70°C/10' 10 6 - 6
NMP 70
Catechol 5
. HDA(50%) YDX076 30
DGA 60 4.2 -8.6 70°C/10" 10 10 10
Glycolic Acid 10
. HDA(50%) YDX077 20
DGA 60 -0.825 3.8 70°C/10" 10 10 10
TEA 20
DMSO YDX078 50
‘ HDA(50%) 40 -1.28 -6.4 70°C/10' 10 10 10
! Catechol 10

YDX078-

_DMSO 1 54 _
" HDASO%) 3 -0.75 7.1 70°C/10 10 10 10
BTA 3
. HDA({50%) YDX079 34
DGA 582 -9.64 136 70°C/10" - 10 10 10
Ca;echol 4.8
BTA 3
DMSO YDX080 50
~NMP 20 0.725 3.2 70°C/0’ 10 10 10
HDA(50%) 20
BTA 10
MMEA Comp 1 78 7.2 70°C/10 10 6 6
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wOIBD19©. 825 -3.8 70C 10

NMP 70 Cat echol

70C 10

5 HDA 50% YDX076 30 DGA 60 -4.2 -8.6
10 10 10 G ycolic Acid 10 HDA(50% YDX077 20

YDX078 50 HDA(50% 40 -1.28 -6.4 70C/10' 10 10 10

10 10 10 TEA 20 DnEUS2008/011267

‘Cat echol 10 YDX078- DVSO. 1 54 HDA 50% 43 -0.75 -7.1

70G 10" 10 10 10 BTA 3,HDA 5Q0% YDX079 34 DGA 58. 2
ol 9 64136784710 10 10 10 |Catechol 4.8 BTAZS DVSO
BTA YDX080 50 N\VP220 0.725 3.2 70Q¢/ 10' 10(10 10 HDA 50%
Gallic Acid 20 [BTA 10 MVEA|Conp 1 78 7.2 710C/10° 10 6 6 27{WD
MMEA 20 o617 US2008/ 011267 [ DI 18 BTA 2 Gllic
o Actd—2 VIVEA" Conp 2 76

7.2 70°C/10* 10 6 6
BTA 2
Gallic Acid 2
_DGA ~ Comp3  g0%
HDA (50%) 35% -10.1 -20.2 70°C/10" 10 10 10
Catechol 5%
[0076] In the method of removing resist and residue from a HDD slider, surprisingly,

having no rinse improved the etch rate results. This was unexpected, as traditionally one purpose
of the rinse was to prevent continued etching. Although a rinse step may not be preferred, where -

one is used, preferentially the rinse formulation is substantially deionized water.
Metals Content

[0077] Metals content of the compositions is preferably kept low in order to meet
metéllic contamination targets known in the art, and expressed in for examplé the Interconnect
section of The International Technology Roadmap for Semiconductors: 2003. Concentration of
metals such as Al, Ca, Cr, Cu, Fe, Mg, Mn, Ni, Pb, K, Na, and Zn generally are kept less than 10
ppm, preferably less than 5 ppm, for example less than 1 ppm. ) |

[0078] " The foregoing description, for purpose of explanation, has been described with
. reference to specific embodiments. However, the illustrative discussions above are not intended
to be exhaustive or to limit the invention to the precise forms disclosed. Many modifications and
variations are possible in view of the above teachings. The embodiments were chosen and
described in order to best explain the principles of the invention and its practical applications, to
thereby enable others skilled in the art to best utilize the invention and various embodiments with

various modifications as are suited to the particular use contemplated.
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DI 20 7.2 70C/10' 10 6 6 BTA 2 Gallic Acid 2 DGA'
Conp3 60% HDA (50% 35%-10.1 -20.2 70C/ 10" 10 10 10
w@2i0e0mabo 5% [ 0076] In the nmethod of renoving PEFUS1008/011267
and residue froma HDD slider, surprisingly, having
no rinse inproved the etch rate results. This was
. unexpected, as traditionally one purpose of the rinse
What is faun¢biShr event continued etching. Al though a rinse
step may not be preferred, where one is used, -
L. Amethadgfirempyipgiredstmasks angrasiduss from ansaig bepgingrivrfarg gomprising
contactiPBRIAGL WA BomtBliAbh GRBLSRE [0077] Metals cont ent
e conpositions I's preferably kept lowin order to
abeet 5% ne tisdut 50 %cloy tvaighn af aroox daatrgediamkaoovpound, t he art,

agggt-rﬁgt%{ S§$ I{édl;%gégﬁ‘ﬁl?ggé% o 'ﬁ%gg%gggém Wsh?&t 1Jsomnlscible
with saicﬁ?{@a%%ﬁ%%&ro?ﬁpo%%%nd%ﬁ&%é bekh@p of nmetals such as

Al, G, C, Cu, Fe, , Mh, N, Pb, K Na, and Zn

genenehdrginaherdseluts inebrletrbaduct Grom pivhingrtéhminabdaybide gsd

. than. 5 m for exanple less than 1 ppm [0078] The
alummu%?xé‘é%iaﬁ description, for purpose of explanation, has

been \_ﬁl@&@ihith’@Elngfttﬂih cATfpSBItRINGS g&éﬁt&@l@aﬁi ‘fl C _
enbodi nent s. wever, the illustrative di scussi ons
above are not intended to be exhaustive or to limt

2 SRR LR L PSR B AL, AR ot 0

by weighthf aalraseoneehehiingagenthe enbodi nents were chosen and
described in order to best explain the principles of
the invention and its practical applications, to

3. Tfjl{%ﬁfx@tmfd Sﬂagfn‘? 2R s§iﬁg1|t |k i Jh@f%gg%%ﬁ%rﬁ i9 F,é_t-c%ihydroxybenzene

Ize the 1 nvention and vari ous e fts w
or a derivativeahereoBdi fi cati ons as are suited to the particul ar
use contenpl ated. 28 WD 2009/ 070190 PCT/ US2008/ 011267
What is clainmed is: 1.. A nethod of renoving resist

4. TRSKShaM e £18%h dWaerdih Q@AdaR 1AL orlReAKAINE cBHPbAGR is an alkanolamine.
conprising contacting the surface with a conposition

conpri sing about 5% to about 50% by wei ght of an
5. B SRRERELRIPOHn ARt Sk RO BB e v
consisting of monoethanolamine (MEA), diethanolamine (DEA), diglycolamine (DGA),
triethanolamine (TEA), isopropanolamine (IPA), nQpropanolénline (NPA),
monoisopropanolamine (MIPA), monomethylethanolamine (MMEA), aminoethylaminoethanol
(AEEA), monomethyl ethanolamine (NMEA), N,N-bis-hydroxyethyl-ethylenediamine, N- .
aminoethyl-N'-hydroxyethyl-ethyl-enediamine, N,N'-dihydroxyethyl-ethylenediamine, 2-[2-(2-
aminoethoxy)-ethyl-amino]-ethanol, 2-[2-(2-aminoethylamino)-ethoxy]-ethanol, 2-[2-(2-
aminoethoxy)-ethoxy]-ethanol, tertiarybutyldiethanolamine, isopropanolamine,
diisopropanolamine, n-propanolamine (NPA), isobutanolamine, 2-(2-aminoethoxy)-propanol and

combinations thereof.

6. The method of claim 5, wherein the at least one alkanolamine is DGA.
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wi th sai d oxoammoni um conpound and a bal ance of water,
wherein the residues include residues from etching
W0 2aoasraine car bi de and al umi num oxi de, and whePE&I/nS100&011267
pH of the conposition is greater than 7. 2. The met hod
of claim1 wherein the conposition further conpri ses
bout .5 .t boyt 30% ht of at |east on

7. Eicrsned gl sBER waerembY wBligiecsborths iRy ampgniom
compoudll. | east one chel ating agent is 1,2-di hydroxybenzene

or a derivative thereof. 4.. The nethod of claim 1

wherein said at | east one al kaline conponent is an

nel n alm 4 ] ' .

s B POAAT i PSRRI o Sl gt IE B e bifine and e
alkalineGORfpoférthgawhlkamslagideanol an ne (MEA), di et hanol am ne

(DEA), diglycolamne (DGA), triethanol am ne (TEA),

i sopropanol am ne (I PA), n-propanol am ne (NPA),

' r lia P ] .

- TRUBKHOHFRAN 15 el Melzftau TR UYL, RENALE LR barrier layers
compnsatg‘&hbdmlrﬂlmoﬁdQMEA):arbon (DLC).

N, N- bi s- hydr oxyet hyl - et hyl enedi am ne, N

am noet hyl - N - hydr oxyet hyl - et hyl - enedi am ne,
10.  Arhémnst W@WM@:}@MH ﬁﬁﬁéélaﬁﬁ &t ATk BRm #n hid bé#ing surface comprising

am noet hoxy) - | -am no] -ethanol,
contactlzg H-substeate wmtéatarmnamsrtm)n -corpaieylg - et hanol , 2-[2-(2-

0 y er arybutyl di -
@?% Z%Q ﬁ%kﬁgggﬁéé%ngéﬁgﬁgﬂ?% ¥t sopr opanol ami ne,
~(b) BPARA0D R aBORBOCANGPIveigdh® BPBEAhasH dliEanolamines and organic solvents;
2- (2- am noet hoxy) - propanol and conbi nations thereof.
and 6. The nethod of claimb5, wherein the at | east one
@W%gl amne is DGA. 29 WD 2009/ 070190_ _
2008/ 011267 7. The nethod of claim 1 wherein

t he awkatinhe aprbpanenturfaeds gptahahasicyllycemedumipart of cleaning
conmpound. 8. The nmethod of claim 1l wherein the
ProcesS,oxoammoni um conpound i s hydroxyl amine and the

al kal 05{3%@ [ t hod

of clgﬁfrne% efreg(?? ot?ﬁgﬁllp éﬂ'Sueslg;}%rgt anglamﬁf gg

r esi dwbsreinrtbenvdsadues ercludeyresiduescioorp eichingfit@hiNmacuibide and
Jumi di ngnd I'i ke carbon (DLC). 10. A nmethod of renpving
AUmInyMAXILe- npsks and resi dues froman air bearing surface

conprising contacting the substrate with a

conposi tion conprising
11.  The process of claim 10, wherein there is no rinse step 1mmed1ately following contacting

the air bearing surface with said composition.

12. A method for removing residues from a printer head comprising contacting the printer
head with a composition comprising

(a) about 5% to about 25% by weight of an oxoammonium compound,;

(b) about 20 to about 80% by weight of one or more alkanolamines énd organic solvents
or mixtures thereof; and

(c) the total amount of water is less than 30% by weight,
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(a) about 5% to about 50% of hydroxylam ne free base;

(b) about 10 to about 80% by wei ght of one or nore
wa@bkdoanniigori nes and organi c solvents; and (c) IET/E82008/011267

wherein the air bearing surface is not nmechanically

cl eaned as part of cleaning process, wherein at | east

0%.of co i s, an_al kanol am ne;
PSR e gERdues qe b res Rupt e g ﬂ&@f%ﬂ?ﬂg‘f sefSaTCiypin the group
consistu%ad'fh’a%eﬁﬂdTmﬁNJ%@W@xNX' de. 11. The process of claim
, wherein there is no rinse step i mediately
foI I ow ng contacting the air bearl ng surface wth

B TRl ESTB e P enherporay GO ARG Bk BiRdp o sov

aqueous R6RtloMi t h a conposition conprising (a) about 5%nto
about 25% by wei ght of an oxoammoni um conpound; (b)
about 20 to about 80% by wei ght of one or nore
t
14. éﬁ%g#@g? agﬁr( ??Civlﬁerr&? fg}p%%ﬁ/tﬁﬁi g‘o&tﬁ&% fﬂéfﬁ %bgﬁﬁ%‘é) to about 40%
by welgltthﬁlanaﬂ&fnblﬁmme ght, 30 WD 2009/ 070190
PCT/ US2008/ 011267 wherein said residues include
resi dues frometching a conpound selected fromthe
15. ﬁ{?%@hocﬁeﬁahﬂ h@%ﬁfler{%% nEirlgé frdihAbblt ?fbdab\é& N%b3-weight of a -
~ e method of claim1 I n conponent (a) Is
chelatinhggtmoxyl am ne free base in a 50% aqueous sol ution.
' 14. The method of claim 12, wherein conponent (b)
contains fromabout 20%to about 40% by weight of an
16. ”IfHeKﬁéll%din él@lm 1%. wHdi€nTRd RRMued fusindl Mchrie rEdidliddGFom barrier layers
r| sing from ‘about 2 to about 15% by wei ght of a
CompﬂSmB ta.ndghaa@(mq-hkel@rbqrh@lp@} hod of claim 12, wherein
the residues further include residues from barrier
‘layers conprising SiN and di anond-|ike carbon (DLC).
31
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