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METHOD FOR PATTERNED ETCHI NG OF SELECTED MATERI AL

Copyright Notice A portion of the disclosure of this
wQaioen47docunent contains material that is SubPEUAUL®I/000098

copyright protection. The copyright owner has no

objection to the facsimle reproduction by anyone of

the patent docunent or the p‘atent di scl osure, as it

appears in the Patent and Tr ademark Office patent
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The present invention relates generally to the field
iiiNRickabrication and, in particular, to the
dleletrlc | ayers of

patt ned. et c thti} \%ﬂ L§
sem coRATHAnR! e dise ures‘afc saRatEt docwmert fogtainsempterial that is
subljeet ecopyRighiqgorutish. dﬂletcbpyﬁghlemﬂeﬁ RasSedTblgjectibncib ahe fac51m11e

f
BR3P PR Rt Bio ST L R n
thergtatent ang . Tra&enmk tQffigt gatent Hidesf or nepidsn boif oqhamnsa: mesenfes all
coﬁP ? Cﬁﬁhﬁéde'\'&on di oxide dielectric layers of
con

evices I's widely used because of the
paSS| vating and optical effects of silicon dioxide on

Té&chhicaPRietd 6f e Ihiverftiint € ned etching of silicon di oxide

| ayer.g can be used t acilitate |ogal.ised .diffusions

oy Ahe RO e aerary PG o iR Segte fabtGadRarand. in
pactisiba, tot the patiernetb eiehimpsdf dielectrit ddyiersgofl semicondactoy dexgees, such
u%ﬁlgt{oﬁ?{?lmgéffde‘?/?éegy’ the patterned etching of

ric layers, such as silicon dioxide, has been
achi eved using photolithography or scribing. However,

BigFaiid SAHE MBhtioRTUI TS costly equi pnent (e.g., mask
S TGRS sl VAL SLE), oo fpom Gt LoniEnt, B
etﬂﬂﬁg ef b&ﬁrseﬂlwmducn&%ﬂm&lkleﬁ’@icsmauénﬁly p]!nCpaalrticular% the formation of
ot ol.i t ho oce on of a .
pAlEs B kbR IR Mk R URRRE Y0 ik el frlicoR Beieosds midely used
be@@lposnftthc) passivating esil sipticalyeffectvef siliben diosidecer sidicompenfaces.
Péttléﬁiéﬁleltcgnr%oiss%&ncd? iié ersaogﬂ rbngsécf‘{oefa}ﬁh@J.té %bﬂ&d%ffumons

prepare over the resi st ayer exposing t
andeietel confaeindn underlying ksﬂmnuvr ABctberi esesariel frende a mask for

et&ﬁﬂ@i&@nﬂ&lﬁlkﬁim 'tﬁé p&t&rﬁéﬂ@i&lﬂn@@ﬂ dl@lé&n@flayers such

t t
oSSR R4 b I, w%é%%li@%“?éw Eeibings i n
wet dioheveg phivdoljithygrapls) rezfuirbs rgstlye equipment @ighinagh aligners,
m o cgﬁ)l 2ldgn rggnq h—:h{)igorinlléﬂtgs | O en%f‘a lyrlgﬁlrydgl?l -cggsumlng steps.

Yy conprise aqueous
Changesinguittesis d@qwcww@aém%ﬁ quWplqabphpt@lﬁthmpmc arasess for the

foﬂh&mrﬁ’offh‘:ﬁa&@ﬁ' df%pefﬁ'ﬂ?s ) le@l%ct'ri% t%ﬂ’i@aﬂlﬁ'rl‘egkgf‘ég defo ﬁt?dfpd/fea resist

traces oé eetcg final si st | ayer
layerBVeE dthe (diplestyic Y?fa(‘fsé‘P PYd F@Pé@?ﬁm@ PBRFEPrIgALYt hlégmng a
prdpated? endyRr vef e fﬂéshs)t layé}kJeﬁf)oéﬂi@ fedsesizt tRauserhe MhsR to UV

radlaﬁo A er" devglopmg Eis exposed resmq to form a pattern of openings in the

resist. The resist with a pattern of openings is then used as a mask against etchants in
wet etching and physical etching (e.g. ion etching) applications. Etching fluids for
silicon dioxide typically comprise aqueous hydrogen fluoride or a buffered oxide
etching solution, both of which are highly corrosive. The device is then rinsed to
remove traces of the etchant, and finally the resist layer is removed to leave a patterned
dielectric layer on the device.
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These nethods renove the need to use photolithography

for the patterning step, using instead an inkjet
WQ@I2apoe471b deposit a sol ution, which either crRGE/a52009/000098

openi ngs or perneable regions in the resist |ayer, at

predeterm ned | ocations. The thus-patterned resi st

| ayer can then be used to nesk the underlying

dielectric layer while the printed pattern provides a

path for the etchin f the dielectric durin )

P ot ferse el hefbiodk BF it SRiBE wireSi I ve brepilsarzibed.
Thefse peethasls remgvatheased to psecphiotdithograglenfor die pavterming step, using
: r.nat,i - nhot ql.i t. hogr €Sl .
inSedd el dicRN Appdstod Rbom, (DARIINES clifes openines or
peamgable regionsiaglhe pasistlayeru gepredgtermised dagationpThet tps-patterned
re R oan (haEbE DRI (h SSHIME ARRLIR By el the printed
PR RrOwIdSH a pathger ﬁﬁaﬁﬁ‘i 19 ekhg ielskang ﬁ%g, {Iprpersion in an etching
soﬂ).&lfohl dblesy g methbds; of Eﬁﬁéﬁhir@nd resist’ piliiv‘i/d% gtpotdntigl low cost

ol utions, ause o e need to.use |arge quant.iti es.
a0 Bney BB, Chee e it Bl Saorheeiseh Gicidy
byschpmges tmatdigital éngge pattarn lusedrhy tthe irdkgethrindeth eHewever, like the

pIBE&HH@A;gEc ﬁ{&\gjooggnﬂg?y b ixﬂ?)?&eeﬁﬁﬁf ti&%@%@@gﬁé&% hunf@Bquire

reduce t ; processing steps an . .
the s 1epee cuptitiss\of cisenicals b PRI UM dRsIBR Y Tgsigandycorrosive
etétigg PelbtiGsNBBEUSE 8Pthd MeediRSise a&ll%e quiniitie ©F BB¥r&sive solutions for

advances which. munini se the risks to, hyman, operators .
th ST SIEERC oA PTG SAUEth FoRtEQlS sk Algo DE ARG g in production
enxironmentsf Thaefare] ad sances tvhichr eanaeducedths inuatbee of procedsirg steps

RS e AREE GRRGE P AIOARLR A Ro s g o
degisab)ert Eilrawfwreu ateaseesovhieh wnigimise dhe Hsksdto ISumanaererasers when
pekrfdem| V@t%i\;\l%npﬁcéﬁésh% adduRt ARE /NG Bf HALAAGS Waste are also
egrO\il ed, erein the process is restricted to an area
destrableie surface defined by a predeternined pattern, the

met hod donis ispédification,) wbére\cbﬂédmﬁaﬁ(t)&wg_é @iNeANds BPperdentage (%)
sy Floren % AR ke B p Bk i ERUER N dheiPasg,

covers an area of the predeterm ned pattern; (Db)
Slﬁﬁﬁl‘é@’?hf‘ﬂleﬁn@@ﬂ?&ﬂ tion conposition conprising at |east

one conponent required for the processing of the .

sur f ace® Bisthodcof arasespingga tsHEfagke o pravidednpdisrain dhe pyegess is
rebtfieted &9 ANare® dTahOSQERRSEHinRE W3 8lipReticte@mint@ pattern, the method

Er edet erm ned pattern; whereby the surfactant assists
c W ting of the surface to be processed by the

déposi t providingrp eaifidtan as a liyee oateampbné@f a layer extending over

pre r i ned ern r hqd rocessi

S P BL U SRk Clo"nd el 4 D JC1eR, SIECHT A ehe
t oresiateaningd pattethe surface defined by a predetern ned

P@b)t er Nprdviting @t &Mdsition composition comprising at least one component
required for the processing of the surface; and

(c) applying the deposit composition over the region to be processed
according to the predetermined pattern;
whereby the surfactant assists the wetting of the surface to be processed by the
deposition composition in the area of the predetermined pattern.
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conprising: (a) providing at least a first conponent

required for the processing of the surface as a | ayer
we@zioenei’ny over a region of the surface to be PCDAES®M00098

whi ch at | east covers an area of the predetermn ned

pattern; (b) providing at | east one deposition

conposition conprising one o nore further conponents

required for the processing of the surface and (C)

appl yin n osi ki on co

the r e(glgolf'l]lg q‘getlhgg §% gpocg %%vgac%és ?fg W erem tille process
is pesieiec tariun exapdtthe surfacatdefietd by laa)rédertermlmmpamantthe method
coh?ﬂﬂhfed for processing the surface acts with the one

ge further conponents required forfproceSS|ng of
t K®) sur PrvEling ap legstea dirstheompanentc 2gyieqd fp thenprogessingoef the

t Elﬁfa&é edeat gy d?@éihdﬁfgt $WRF B.redibg of meegurfa@@m bé Fﬁ&eﬁs@& which at
conpone exte |nc over he reglon 6]

s P?té’%erts&nﬁfeea&fg&ee@g Vdééattle a gas, liquid, solid
ptbjse opronilnghet eagebne depdskteonf ccrmposﬁmmcnmprhsmg oné a@ more

anHeEepRRR S RkhAE iRl TR BT, o

cfﬁ}ponemplldbgléhff at fesgt ang ldmpsrtm erenpnsEionagar . thg\yegion to be
t Bﬁ)c&dsé&hcc%%]li’é”tf@tﬂk feaett%nﬁ&lea ﬂatttéﬁﬁ Pray tbe appl i ed by
a Sol ution con nin e I rs conpone,
W@%y fgcqangoawvtewaula?da R rseeng e Wt geisiwit q‘l the Sre or
mébrie rfﬁtthe:t(manmﬁéﬁts @e‘quix’éé fGanjrf)&ssang wﬁem? $urtacé :tcB ptocess the tfurface
n or 1 a solution to pe
0“3(/%? 8ffhs %%4 geémérbe Rag the nmet hod of appl yi ng
t he fi r'She ayempeomemisingsthe cﬁmrppmpen@nt fextandimg avet thedegian of the
et
s rél:ér':ttolcﬂr% Jﬁ‘%e@%ﬁ dm@rﬁééfng% H‘it ?gsr(])ﬁﬁné)hﬁéi cﬁrra@nbél Qgél If the first
comwawels dpA Yiawg o ga}safwsastﬁy JPoBs maiiah sBAse be@ppliges to the
sudfhce?to RIpyabed dng mmeeﬁ@t wlﬂp(ﬁheﬁ’t dohﬁfblﬁw\dﬁlﬁhﬁlﬂe i(ﬁ@us layer.

| ayer b co e sol ution nt ai ni
conponelitenaye i dotfpdifnbiss bR kg B8 pobfied by dpplying o
sobutioh awhtamingltind figst tcomppnent easdlewgparﬁtmgwe selvefhitaof theTéuvdution to

de?gglft“{ﬂeq{}stcéﬂ?ﬁ n@htn(gn {hEGSuI"f’aéeSt ﬁﬁ{ cgm%ﬁtn?eln?% a liquid or a

aln an a |t|ve at can re uce
gebuarfifie solutins tohe oevaporatedsisrtreingeanpligdrthe Meghadr efsapplying the first

coffioRl &t iRy coRSprivd uaTivR 8 fietod, H%ﬁﬂ on"m&h6E, ,GSspPay Mﬁhg method
one, of the proceg(P erla{s Is ggg‘grous or . ot her wi
orcfn kysh Pringige fngthed:. Tas applicatiop Bethed may: A5 Mivolyeosn ¥ing &
liduyd bjn enerbxther&ooé nidfieodks iaf ai elRisted empRatGRMEANRE Bardésing the
1a%r?)]y¥:§l ]IC? characteristic making it dangerous and
I t

o handl e, such as by being highly
cor r osi Vhe solotiprc cmtamingsthe dirststomploperd miayatortaiasin asidéive that

cah QEPRER fa0QREd e tﬁﬁ th)o@éstsmgb? tﬁf X agé | Yfe solution contammg the

characterlstlc or teristic to
finstcompongrignaalsq pentaip gy additive that can reduce the critical surface tension

of the surface layer.

The present method may be advantageously used in processes where one
of the process materials is dangerous or otherwise difficult to handle. When the
process material created by the mixture of the first and second components has a
physical characteristic making it dangerous and difficult to handle, such as by being
highly corrosive, toxic viscous, or sticky and at least one component does not exhibit
the respective characteristic or exhibits the characteristic to a lesser degree, the less
troublesome component may form the second component in the present method and
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troubl esonme conponent may formthe second conponent in

the present nethod andmay conveniently be applied in a
WQ2a0vev41¢d manner using a device that can depoRCT/AUR®I/000098

fluid as a pattern of individual drops (e.g., a

drop-on-demand i nkjet printer). The present nethod may

be used for various processebs including patterned

| ayer forn1ng patterned transformation of a surface

such as. opi or, chem cally nodifying the .
may, F?f&f&&lenﬁ)f gﬁ 5?@@%@  Ritemed gnaspex pang b dFuee thyaﬁ\ﬁan deposit the
ﬂnfﬂasrp Ipetterhy oﬁaidi\edmdrdpaxeg hdeop- mgdmahddmbﬁt Rﬂi\lﬁer)

or mat i ester . or et hane,.

patter nZ{é ? ayer n%e)é?l%@/mfi@ és dh(?r P’%%‘b‘%éﬁ( 8ser°j Hclyqing patterned
layessfomming, tpatterned étansfgymatmn df appirface gucthes dryodeping,nkeng, or
cHathidan rﬁ&ﬁgf‘&eﬂx@'gﬂﬂg@@ toF] ggﬁ%neé)é(tchxﬂgjo??l?d%dﬁé&é NQy exyﬁ?)le of

unprocesse sin can't

padigmed haver sasmirgwonld hedhg formatiop of ar eprxys pglyeiter qripolyurethane
amteﬁied qayleaby YpplyRibahé REpedint ufBhkedtesh aé (R VSt 18G& anl ABplying

d b t chj
e N BTN —
rekie can fhes dbe weshadnefl withtaesuitable solderthe leatve thepattéraediayeby

the conjj a&/’\n | Bulgflxéél’éfe{r}eﬁsépp"i‘ﬁgn erl o egﬁlg@??,is the surface is

conponent s
preeasprany efrhing agqudmg t(aﬂwaygde;tm'ml atterni Hip stfaphto be etched

witlbd @ﬁ&dét@%ﬁhe&ﬁﬁfen"ahﬁl&ﬂhs @&h@ﬁtrfoﬂﬁéﬁ th‘é rcbﬁ‘llbld&hbﬁ oPfhe first
i.n accordance with one techni g

angyRe6MIaPFacEsh QO@BP’F%’&%WFIE%‘}“ ) be eamﬁsm sPitiq Skant glthough
ndtialvedys genponent reqU| red for etching the pr edet erm ned
mat er i ab.he Ohe de gn Eor%)os ition o 't S| 11 be in
at | eas §I&%gn et 8&% SR %Fmélfl 24
acperddrgeewith g qfaﬁlertpmmqlm dnérgionphlabek ami thveswiace dayer will
cdn?ﬁﬂ%é ARG QI i E&nédﬁ%ntpfeﬁﬂﬁ&? g aaqng d relle etefifld material.

nbi ned on e sur face npri si ng
Thardepopiion C@@ﬁ%ﬁ@hf"’l B éoipviping af frasic EFG§P ceporent required for

etelinp ﬂﬁ:l ﬁredvferﬁ@tmrmﬂbﬂﬂ hﬁtﬁlsﬁ‘a@ﬁﬁﬁﬂt&@%&ﬁﬁi&tla}‘e@ a€édidling to the

b dSernigeParkin,: Sl Cotined o Sk RERe B8 shideebolaver qogpprising

thet fifsi wgmpohemt prcesd etithr then depasitioar cahpaositiorb eomptising etbe second

coﬁlﬁ&{%ﬂ}ﬂiﬁt%g teg%lq#g ré;%(?{ﬁp éf(’) ﬁfe %d%lte ?r?edrljlnIt%{)ilri]ﬂ(ro\]:btléﬁﬂrg%,s?eldtaccording
todhe pr@éﬁemimyi pRiternE COs, gI ass, or gam c resins and ot her

pol ymer udi ttern fromthe
group o %:ha\ ﬁ%ﬁ‘lp aﬁm@n ’t’naf?&? 'in? ¢ é‘aectt%{ from the group
coimhprm:fgl dwtectﬁmeludl@lh Huv gbt, lngmd:cﬂm silidcbnalﬁuiudlee sillicon nitride,
0 t he. broa sem. conduct
s QAR E SN s ohilfic SR pft e SR RS bitlern mask
mg'r@rlnlamrlfmm thel groumefametalsiindyding ditumnt hinoteg 1o dlemiwinm, copper,
sﬂ%f %}z‘ﬁi 8HGRd f%ﬁd ot 51'1&}@%&@6%3 m{%c[l group ¢ of semiconductor

nruntga ['1Tum arseni d |unse
m@'ﬁf‘?‘é includingputaot mvted tsilieqr) gemmaniusn, gallpisprsenide.dndium
plgaablhlw mraﬂb}%nsludl@as( Ql@ﬂ-gerﬂi’a?fuﬁ{ a:bdlmnhmnsgunﬁﬁ@@rsbﬁu Shdium-
seEmnYde gal?un? lgm e, ca -?eqld dg ror gop(i)er m%lum gallium selenide

(CIGS).

Preferably the surface layer may be a polymer layer and for etching
applications.

Where the predetermined material is silicon dioxide, the polymer layer
may be acidic and preferably the polymer layer will be a water-soluble layer containing
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applications. Were the predeterm ned material is

silicon dioxide, the polyner |ayer nay be acidic and
wee@bevdabl y t he pol ynmer |ayer will be a wat er - BROI/AGR@®9/000098

| ayer containingan acidic polynmer. The polynmer may,

for exanple, contain one of §o|yacry|ic aci d,

pol ystyrene sul phate, an acili c pol yt hi ophene

derivative, an acidic polyaniline derivative, or a

S BB R IR L Ay b o v s
ptdeﬁm'ntl mlpl(amp@lsl adidio pelythigpheherdenivatieg nhmi avidic polyaniline
dér%ﬁ@@ & a Glatho gbﬂlﬁle' ﬁ{bﬁolﬁ%—rﬁgsn’?o%l&? 1?fthef hlg:ﬁételqﬁné@ Material is

provi
Sl&?ﬁ?oﬁ%lpmﬁiﬁf thg éPP%etlonapmmomoalvalpr@fmbm ¢antdin gspnrge of fluoride

10§@d|'Ill|1€1 sblirée rolf dRioridéd ﬁ’oﬂs'rﬁﬁy H@bfdﬁd‘ @(tﬁ eﬁfgﬁﬁlep b§SSfelor more of:
e use 0 ch.o in.a...
e TR, o feh ALy P AmG Dporidé, GPASHL aRse, ag ithium
flogrédel ngs may be used in the formation of neta
cont act 0 cel |, _devic Pr ef er abl .
in appl ?ggt |ré%§t 0 e doﬂla ’esen?xarlrnelflﬁo g, etodgtﬁgs(?p(eflg%S n a
diglsrisisutagerpf b St»lecoaiemlaremhdmca (ach mmemgsramyebe uSkk in the

fo?ﬂQt\f@rp b?ﬂfeta@ RohtRE fthe %ﬁlc%ﬁtst}t%g cal agGkd v erdlgngnif r&g?ltlccatlons

ep03| t conposition IS by usi ng a devic

fg alw a@ﬁ% methpd the deposition qompord ol be diewfae%unopf gptéerned
mégned. ,Oie ddrﬁ/lan@ﬂt arSE fBﬂteﬁkm@%lo@ loif l@feﬁfrérmgatﬂrbﬁrets of the deposit
rocessi.ng a i.0 ccordin res
QiR A e & Askon Ryt SaT Rerrit b e pEhgeRng of ipfividual
drppss(esguiidwp onadymanmaiqetqmrmerg\,ess surface | ayer
t I
ren. | QAeS PRICB 8liEAs bRorRng 46 el ntRotd final step
may benisqpiscds af ir@mowg ifrom fhep surérss.c pasp sawanfgd wagessfsurface layer

m@ieARP efhairih Fgautglaé Ble§RERdrRidddDaREMOARANYI Ng dr awi ngs.
in which igure IA'is a schematic diagram showi ng, in

Cross- sectlon a substrate with a layer, such as
Bs:iefDemmpiiMfdbe Diswingset ched; Figure IB is a

sch he s Qated wmith .

C oo AR08 R BGRB8t v

re&ra@eamlmwmgarwm Ch‘éms in whwa two drops of a
sol Lﬁlgﬁ}@ 1939 i @hd?l'eﬂlgtlél ﬁlaﬁkﬁﬁ] kl‘ilﬂm‘ﬁg NRORGAL seCfidp al Sstrate with a

aci di S a scherratl c di agram

lag?fo%‘ gastsﬂ’éoi‘é Eﬁ'becﬂ“gr@fiched openings in the

SubSItlngelB fs g sdtematic idfagean CheWR the dhREaBNRcaARAWIE a surface
ac“ill strate after the etch residue and acidic
f’&’ﬂ@Fn

Sf have been renoved; Figure 2 shows the
str Llﬁguneelﬁ)ﬁs arschoraatizl diagandslmmng yhee depgsitionaef’ o drops of a

sdtid containing an etching component onto the acidic polymer layer;

Figure 1D is a schematic diagram showing the formation of etched openings in
the substrate;

Figure 1E is a schematic diagram showing the substrate after the etch residue
and acidic polymer layer have been removed;

Figure 2 shows the structure of an example acidic polymer, polyacrylic acid;

Figure 3 shows a graph illustrating how the surface tension of the deposition
solution varies with the percentage of added Novec 4200 surfactant in one example;

Figure 4 shows a Dektak profile of a groove, etched in a thermally grown silicon
dioxide layer of a silicon wafer, by deposition of droplets of a 11.2% (w/v) ammonium
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Figure 3 shows a graph illustrating how the surface

tensi on of the deposition solution varies with the
woreemrage of added Novec 4200 surfactant in BEEAU2009/000098

exanpl e; Figure 4 shows a Dektak profile of a groove,

etched in a thermally grown silicon dioxide |ayer of a

silicon wafer, by depositi orf of droplets of a 11.2%

(W v) anmoni um‘l uoride solution onto a 2.5 nmmthick

| li I tained at a
- ofdecidfiony i Dok By SRl 0 SeqeEH gl Mpfained at a

plbmgﬂnmmwﬁﬂﬂned grooves from which the profl le in
F' gbﬁlguré 5'Q%n tu@%)lniﬁgge ?h{\{ngg ?chgd tgﬁoo%s ?rFH‘n &rﬁ ch tﬂ@gleoﬁle in

an°array
Flﬁllllel"c‘dﬁﬁ@ht@mﬁ@e | ayer of a sili con waf er, by

o5l s R gt 8 by AIE LT Ml g
S‘(*%%’eﬁ‘f’?‘\?‘s lpygrenf g lﬁ?%u“f?é‘?i gy r@p%ﬂé%ﬁp é&?@%? B ar toge (W)
anﬁ&oﬁ)ﬁn Riugde sdlutidn aﬁlt@ at 2.5almi thidke polyac@yhi©laid texksptive layer

malegﬂl%et gapﬁf{%%mpgr gh?g les J 0 including the one

; 8 is an AFM profile of an
et cHiéglrhdl &8, ant opitieal image dfirehalantgken frbmethe seuhpleodfestched holes

in%é%;édﬁplg?g({%%&g@wﬁghg%ed in Figure 6; Figure 9 is an

tfucture etched by deposition

o
opF Stis aprAEMiprofils, efan\etcherrholn, taken|fips thfesample of etched
ol iHélu@ing MY GneAdepideedMEIflire k; POl yacrylic acid 15

i R

oﬁjaaptlh%)(whx)lammd)mumt fluile selutioacbrity adkpqen tthiok polyacrylic acid

f % Ioorlde sol ution
reg‘#?l%%y% Eiam%alﬂl%d 4té’;(l¥¥ yaé’rﬁ{}xﬁhtﬁ:]lj aci récept ive |ayer,
as d1i lgum i isra :gfanbl %homng thepmesimwe etched deptyuefchalg stryctures,

etéﬁéd mkltupg!w%r elqgﬂog rg 13. r;a@g téstaﬁéqg&ﬁ&nlf{aggﬁz 2010fbn onto a
2. §m %&3 p%é%casr }ceaﬁldcf@g?mvs Y6h 3P gio ialﬂ@ tamperaise; and
f or Feguabilngs aebptiabiindpetstowitig,a gro6Ve échedliih aCSmndl kibixol fitride

el ectr s descri bed bel ow. The net hod does
laﬁronraetaﬁﬁur%eéi cr?élssl'?fflﬁ ‘or resist layer and is safer 25

than existing etching nethods in that the corrosive

Dataﬁ emsé,ﬁ,tgm%[u SEBfhehf- Situ on the device surface

erm)re because the etchant is

f or aleélmdyfoa@whwe selsetad material sugl avsiliperydioxide digleqtiellayers,

1sfd%§’dﬂb$@$>eﬁﬁrl|’ﬂhe6}ﬂaﬁﬁﬂ 8o&fnot Ry hr@ al rﬁemlmg &r@ﬁypﬁ§er and is safer
niLic SS a ous cnem

thip st ein, nctils b Bt R\ SrBSTS Hoa A Sl Som ity on the

devseessusfant lto deanttieti Eartiodrmetes hiecanse tiec etichant isdoiddadbily at the

loI&lea 6 %é %?éﬁ%% 38 q{&ﬁ?@ﬁeﬂu{résugr{lﬂp gmm@iﬁctg of gflerﬁfc(:laﬁtapﬁ %roduces

concern
significanslot lgsd hegaptaye @bsmg:ahmsdehm eetieod dices Alot requite artyeresist

cHERlibelan Sorl§ 685 P2l YMahfities of etching precursor materials. The hazardous

hydrogen fluoride waste of existing silicon dioxide wet etching methods is a concern

for manufacturing processes around the world. Although the method is described with
respect to the patterned etching of silicon dioxide, it should be clear to those skilled in
the art of semiconductor device fabrication that the disclosed method can be applied to
the etching of other materials including metals, other dielectrics and semiconductors.
The method of etching reduces the use of corrosive chemicals by bringing
together at least two etching components on the surface location of a device where
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respect to the patterned etching of silicon dioxide,
it should be clear to those skilled in the art of
waepmtTduct or devi ce fabrication that the di sSeCHaEZ09/000098
nmet hod can be applied to the etching of other
materials including netals, other dielectrics and
sem conduct ors. 35 The net ho7d of etching reduces the
use of corrosive chenicals by bringing together at
east two. npenen 0 e surface locatjo
et iny S P DN G ivicaeh 7P Eag CprEPEnsp Ay, maive and
onlyl aeact t frmetarhpaugd(s) nvpldcle ates capablei sfaetthing tiendndenlying device
yn ' f € pa hj
sofRRE el R0 TR ey O e 0 Paffebi B one
C%@Wla@tt 1Svﬁft)ﬁd@<h<bﬁ Bpslréace lpyest ‘erhlablly foramedl evestthemeaterial to be

et@&ﬂp @]ﬁ'ﬂr nicte ﬁ{éﬂ’}é}g{g‘gﬁ?gﬁﬁ a?élf)xfo@ﬁﬁd i R¥8ids %ﬁﬂ‘aré §pphed to the

over che
W@P%Ff %C&ﬁfs%%m 3 Prgdst emwrlcp@aemn Pfq?waly % faHa(s) gontaining
tharmpé ioe thotre fuirther somﬁa&md ayenp Red zd ﬁtg:rﬁ@l @Ranner using a device

DAL fl
R B8 Bl Yo S Rl robt Pl S pmand inkes
pram:xbl eelltcmatavquat dtemcmedcapablneof gsnemaglrg desontiBudusajet @anstream
ac(g&faﬁl%' to atpggdeftéthﬁje iheisrkl ;(&ME " Pifers, aerosol

| et prln

Je?AP*t"étFlﬁa%ﬁ‘WéllWlouél é%@te@m&%rpa%ﬂnebeovseée rilawfeadqvwg gr substrate being
etéhbtﬁ: {snten s:mseﬁlt inOwatgt {6 ?éﬁl@f(;ectﬁé durfice Ry &t @fdems:e%}ﬁﬂgﬂ Bfdducts,
ern, such a e r.o et.printers
thﬁ%?’f?é’é‘lngjaé’?ﬁ?ﬂ"l i?@bggﬁ?e%‘{ﬁﬁt‘ﬁ‘ %&E&CF ‘é'fal?prl nters,
can Hnefembb/d theTbemplenent providedsiwb dier irfacd ¢ayee pﬁdx&dl&Cb, che&mical
1§t' E?c%deﬁ Ds g@}cg oftat%f1 Xrethtehé:{clﬁﬂé Ig?(fc%sé a%ﬁ{enﬁﬁ@ely, the

pro x 0Si ng
suéﬁa ewemmgsl dp rang h@e@@&l @@smn@gu &amewré:f er @ofops network

rehlﬁl?edc FOP ARE Mo caBSQY id@ehiion bPans Witiasg ;&raa/e%g PRyl E’(ﬁﬁtrﬁ'lmng
che al conponen such as souLce of acidity, for

g sk oY gcoa?ls&:@ A NELESEATY aPhYGIal, companant angd(qr’ prg oF more
congpoupdDihiat hagreaedyse rthe atchﬁignﬁlbbadsnllﬂ l@aﬂ aRog Ept\@sft ile @rlow-energy
0 ujire a i sed, ac
uPREOR: DR nfRintisd BUSPIRE, diméfoes fiftn A4 hla e,
consKaewn fnethode ferswetrepching of sihiorcdingida mﬁol\wmidposmgﬂw 5111con
dif%idEQrface %‘995&93 ngﬂﬁmf%ylg@&?e:n Boriab eufy .G Nch ratehdetpends

process. It can om#energy ‘'surfac

o e piching sgéltwnecmwn arne ohexidecand tgmpersture oF or example,
(cdﬁdéﬂl ﬁhté@)gﬁ% qu solﬁﬂ@ﬂ\ﬂ%md)pﬁj%efrﬂﬁl !ﬁ’ﬁéorfﬂi‘éﬁid@gafér at a rate of
il i con ‘di oxi de i nvo v 0Si jcon di ox
2390, pein 3 *G0r8 e peTg 251 os i gk R e achieved
us@rtg:))uffélibé oaidehetclihg sdmuensi sT hteISe tsbiutiohs tengix@ades taf inmonium
iy a Fo
nERR IRy g“?’gﬁ{% 1858 wB BB Rrl GRS IhlEimitelhgstch solution
attfh@‘ms’@m BH| thepresultiogiine ¢anpant atch gateasestelfing oGeeds! ifferent
etéﬁ rdt&OHBvE %%i?fe%BHEcF fordifftieROraBbs oF hlln%ﬁuﬁiﬁ ﬁ)ﬁbﬁlé’e & 'hydrogen

al so Pe ach | uf fered oxi.de etch

5, P ammplra ae> L Bl sside et ich iscmiyed 4w Ras of 40%
NHLE @ttid tipare ﬂﬂ’fuhfﬂﬂ)’m ﬁﬁ etdhuatel ofe- IPO nfh/ikte tﬂ@?ﬂéﬁﬁu Fiﬁic@ﬁ Hioxide
nt ai ni e e a constant p us
etg'g%f Fthod‘%ﬁu%m@dﬂ?tbgﬁt?regt 5‘?1&%?% Sas et chi ng proceeds.
Different etch rates have been reported for different

" atisas,@f + AIFRR) VENHLIRLD 99 R HRIPI0 ()
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fluoride. For exanple, a 5:1 buffered oxide etch
(which is mxed from5 parts of 40% NH4F and 1 part
waswmd71has an etch rate of -100 nni min. The BUYBAHRI09/000098
silicon dioxide etching reaction occurring in a
buffered oxide etch is: SiQ2(S) + 4HF(aqg) + 2NHAF(aq)
" (NH4) 2Si F6(aq) + 2H20 (18 The etch product,
ammoni um fluorosilicate, has a high solubility of 250

20 0C and | fl i de... 1 o
TH oL ATt GG iTe KOS 4 BER spiopilicy 85350 gL at20°C
and losesmmoninnyflubride conoértiatigns ohich measithattiatasbe Hagily rinsed
avgagn&lﬁﬂ&it%hgﬁﬁ sggd @F‘Eﬁﬂ.‘a{é@ fl-hgﬁ) co?cehtrl?trll?ris'hoq' & (I;]mur% fluoride,

Sol DN Um
infthegfchisigl sobution, cgroredeseathp selubilife of ﬁieuamnmomymoﬂuctrhshcate For

)émma Itmcﬁﬁﬂi%%‘f&ﬁé ém%@mhﬁ'x MRANGEGd B rddukld & *- ) é/ gat! £%0 °C

| uoride. concentratiaon is

f (tw @?‘m%l%@?orﬂﬂ copfentatien a%?%%c(%m./%dﬂwgmpH b ore acidic

erﬁ/hﬂogim"eht}/ ca §lighdly ndrbe Sid sdlulblllfy)/oﬂﬁmﬁlﬁﬁﬁﬁi fl@drosilicate, however
ect

s 50 S e TGl Bty ot S5 e g effepof inoreased

angbeicm dfuoride r emsedratiomoniTherefdraoithate isoaclenitr @t ithen desirable
cohR&HEHBh & a}rﬁﬁérﬁuﬁlsﬂlﬁmdb ) %Tuor : %:sﬁ?e?ﬁ h%'hﬁ the formation of

concentration anmoni um °hoan et chr
m@?‘@@é‘lﬁﬂ%ﬂf@ﬂb%ﬁ@ the formati on of amoni um

f | uVias) Virfatibfs ofkBYe BRI ﬁﬁédﬁrkﬁoﬂﬁe fefbﬁﬁ% ﬂéaﬁob@ ekt lhcm@pnor
ﬂfg;ﬁx' de etchlgg rec@%gs exi st |n ﬁ a‘g E ¢
g Vartions Are deyigred for igcrepse; thy §é?e‘f1 gt |8£ ¢ piehty differen
typéeofodxite tued thi Iﬁl‘éﬁreﬂﬂhlly yrehsilivonaioxide ave dtleer metals that may be

pr@%e%} For @k%-g{;l Ya g&dc {lchc' lut?o%n(a%ﬁ%dcﬁ;cl?g? é‘? Aﬁ r ocpq% ?Arﬁlulated

tO(Oéclgsﬂlcmadlloade hvith mneinslawit etolaing iof ahmlmlulnap@b qrm@tunlboards

InSﬂhtsl &ORingispetddg1 wm—% m{saimjmm @ﬁﬁifmm Plg789 19000 UM 4-8%
pxga S Oon_cCli rCUI t board hi s et C syst em

pylenoelyser + 3@u§aﬁmgémqmc Y2203 dgidie a%lrce which, in
camitsipatiomneitly flieride ion Sibfnfls’ithta aéatcﬁwe étbmng@tpéhdle‘s aci ddl s the
aci C Sour n CO. UQOLI. |
For e, GRHRE Sl et SEEHT BBtk LS o FRYHE b Bporice
ioof anglt thiei avyd separaely atidobrirgsing dhdseswonespertial grevgrsbheomponents
to%%1 & étqge H&Ji‘rea%ﬂzhi Qolfiiofl. PrOBLBI ﬁg Heke e?cmj @ﬁg&%ﬁpg pr?wded as

ese two essenti al” precursor corponent

acidie prieny ia@ watehialeple anidic |p@l’quvrfémewlaﬁh {5, formed ascq grface layer

0® ?w(mélfectglé) myéd fesk a§@CIﬂ¥§?&mém§n 'isnpréferably formed over
wa SOol.u |1 C (0] me I1rm | C | S or ne

thg Jitheed B P, n oA P Yo S et G higiRs opgemethods can

aled <bb aded. THe a;lmhmw afraﬂgasmeatsp tef surfiot )la)fem roam ccompeise nkaterials

otﬁ 'aC };o(l) %grsete it ho aI%Q I e%% I Ql%B%sngWetéﬁr m%{hlaﬁg such as

yner can a
e\@b@@tlnm Spuéeratg thgem@nl &1, plaser mppmadwoblayer can

CONPfHeSRudtRictibh re?e&ﬁﬂ{r f&lﬁﬁpatg@ lry Qﬁ‘r g déo%s Qolhutlon which is then

i norgani c materia e OSIte suc

POsiRSY it jaopatttermed tré%qnﬁrg apth f‘cm‘#/le%ﬁ whergy eieling isaprguired. The

sd:uams ichh Ot d?EbkﬁsltEdl Ulbp-Bsd @@mgs for ekemple! )ﬂrépbmdkﬂ;hﬁdi inkjet
r}{an %geo?é é an which 1s.then ep05| Irﬁ(  rinti

P OF fedl impe hiid Srein Gaesohex leml}%g} Jgt printing,

hydrogdymaedc off herosol jet printing. For the contlnuous stream deposition methods,

techniques such as shuttering must be employed when etching patterns necessitate the

termination of the jet. In deposition methods, such as aerosol jet printing, the solution
being deposited can be processed into an aerosol before being deposited on the polymer
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sol ution can be deposited drop-w se using, for

exanpl e, drop-on-denmand inkjet printing, or as a
waeawioomTous fluid streamusing, for exanple, CRCI/ANZONS00098

i nkj et printing, hydrodynam c or aerosol jet printing.

For the continuous stream deposition nethods,

t echni ques such as shutteri must be enpl oyed when

etching patterns necessitate the termnation of the

et...In dep t.l.on ch as aerosol jet
A PS8l e SRR s v soluons o
aep(:]sbtsaslaeldanerdepoﬁtedaﬁtmebobﬁfeﬁﬁﬁn loﬁjrfafgcla !1193195! t Ied on
t he t erm Siti u Wi e .
5 bR While (A0 feroiTh ERL&ircf ot pbimeliblon, BF polymer s
109m1ya¢185@l\@ddteédm fleatidsrions abistragh @tidiveprofons fofrse fpatymner to form
COﬂ%h) ﬂu&‘idel OCFHe' e d?oéeﬂeﬂg Si didsBlVefi! 1 ﬂ]e fluid at the

he pol yner ner I's locally
deppsition atl% Gan H@nfqtthothﬁ aépqsghgl sm-@mé%»t Thisinagags that corrosive

etehing mﬁnérrsowmchezoﬁsahws&ﬁ fluoride W@ﬁ&gﬁ&cﬂj’ H&{dléiﬁ Although,

Th d d t h
NI e T
hysircbgeod}uoude salutidis. sInmdéltnsn,t thatnedmdm:fshw prefiroddi a:gmgement uses

%ﬂg‘éﬂ ﬁéﬁltl@g o‘f‘glu‘aﬁp% 261{1311?/ fﬂ% l(fglgﬂldéd e&ﬁgfgn ﬁnulﬁ{eﬁ il blutions of
re&S@ln ly ofilitey conesaniraion. | elﬂlrﬁlsrm@m thet ﬁ@gosmoa mﬂ@ds@ﬁeél by the
rtbﬁﬁgdrire %ﬂ'ﬁ%%é%‘fbnlﬂ Yé’tre 0% ?lgxofélkﬂr%'@()htgi?l; anédgﬁ&éﬁq&bn;}élgkegg) kfatd? Fontact
s e Ol ({1 doRRe i dhy Bl ST Ol Fase xRSy PRinkjeprinter,
the sdﬁmmdld»eatmdrelqmrsﬁirtlier haslliag. reasonably dilute

Cont‘iﬁfé cf aé%oeﬁlrog Pine g{gg:glﬁeetmﬁsf on qlﬁféé'htyld?ongerqqfuonge is g%cult

tOfaCh@W (beca@sm feay printpeads, ot jattingrievices ecre goveratlpy can tolerate the

cordive Glatite tJf th@ 3@/ Ufte Hydrg%b(ﬁ t&ﬁﬁe@lll rdttﬁaceaﬁ% Wbode most

reservolr for exanp

I nter
cegiapigs FaHIEHS e%eer#oﬁlmi édlﬁpwaﬁsir prihtadsndhe rﬁgllcorgrl?aé@ct printheads
cadﬁmse tlsedfbe@fxus%hﬁe)etﬁﬁkiaﬂg Johtahd&h@&naﬁixmen@odiwfeﬁ@aﬂmch are
gg | S diff CUloﬁ? g,ee&ﬁn ev becausE) % £ th
duyrggen; {ride, I P loPETIPgR cgmgsion of the
rumlhaadaﬂme etcheproduatoguividy wabserirtenhittehtendzzlei tdockhpes which make it
dlﬁYc‘a[tqg %hafb! a'fé[ P{%esoMt{oln GG #&Q,qe&ogﬁegaqgrs &Po%tld consider it safe

ceramc eel’, I'T'co
tOpllepﬁ%lhbwggeﬂrﬂ@%dem@mimnwemtlpm wieHokigs of anthestfluié deposition

méﬂi@&’s BEcaALS 8f the 1k lof Bpérator )éOIQtQéitlﬁ“tHé Slehi GP@u1§'l@8kbd%1s is not
onets whi ch are etcg ?‘8 geso gen fluorid
r@ F &he CYTEL, Bethgd Fl?j‘“?ee Iﬂf‘ﬁ PHESFYHIBME ﬁé‘mon is not
copnoslvbh _é‘hd médﬁ@ﬂﬁi?hﬁig?@ﬂﬁ bt }‘ettﬁ%@nh% yilicon amd cerar]pllcc printheads.
i nt ent._noz ogkages whic it i cu .
o ol "BboddP 4 e JrBi R el iy R o g aéscbéd witn
refppencatoths fakridation ofis ipaiterniof operfirgstio addposidiotigeldielpetric layer.
n V, I DKJ t
T R REmEE bRTNA0 aR0 plétefbly 8a | B B, Heell Bifacts 0
segjieang tl%ipr é‘%)‘ﬁ?eaétlch as  lstican spler egll. flhgy ¢an alseche il @s jopenings

fon @ﬁfﬁ@sl@i’ @b'eﬁﬂlﬁﬂgo thet Bedeslyingeiticdet U(&dsuchefﬂﬁuﬁﬁttérﬂﬁg of silicon
utlo i S.nat corrosive.

iR HERRE S Tine i enireib apBiFRfon g Pl persial appication of
secacandiictop mhd tdtiadmicri‘electordneahpacdl ssystemish@BEMS) edovids.  The
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The thus-fornmed openings are preferably used to form
metal contacts to a sem conductor device, such as a

W@ RI00OMHT1I50l ar cell. They can al so be used as PEEAURIYS/000098
for diffusion or etching the underlying silicon. As
such, the patterning of silicon dioxide dielectric
| ayers has wi despread applidftion in the genera
fabrication of sem conductor and ot her

m crQ- el ectro-nechani cal syst MEMS) devi ces. The
gene mebof g tehing gP%Ian%Sema?pgwnfeémleyes 19k a SeRIGORducder device,

swwhhmsrtheradler cedl, svill Woer e descbahndetsibwitharefeddnd® do iFigure 1A to

R T3l SO 6 e BT LR R 0T s
mhc@n otferi 403 ayigh aofiekecsranisiimonl udibride diayérc #10.s ubh tlas preferred
t
SHBIR S ok SRR B LR T g
dltfff\'ée%tth depasts q Pﬁ?l@f%\lm S pRheTUS1AY omﬁ;radlgé@mm to
c@at&lahleﬁi}tger\/\ﬂflﬁ{ﬂrl]l%%sy\'?f ﬂleavﬁkﬁé&%ﬁgecfr?rw 1I59wso qinQXPfteerably,
n the preferre n

a (RO gAY oD sisen Gideo A SRERE s 14 8 #0B wianiRness s
fopmed iof ¢ruthe dunfadeh qulxamaav@ﬁrraxp:gmmntse othet drelebmcs $ath assilicon
m@ﬂ(ﬂ: ﬁ)%lk{%%cp ;O%%f ?\%S&E&?L Such as li'eggg r(])(? 81%;&9{11%?%61 ring%tafsg foe used
with sflispa beipg dgpasitod psing vmmrtmhrqqugs eh sirigtanes cahi egultlin thin

ﬁgl;golﬁla&gldgglcgg om 15 to 400 nmthickness is formsd over

rface. Iternatlv ar[an enents, othe
d| eI |P8§51'élﬁcﬂ‘ steates |nelyde tqorlcpél-leaﬂateé %é@@teso“fh&h are

frequeatly atsed; a$ Wwokpaferd$ s Ihe fatipicaton %gl’&bfbéé. ahchmay shice inkjet
con ed using various
pl%ﬂg%%a | q“l} cgotﬂ@gﬁewws@l?ﬁgeg%g@ﬁ@ %’é’lﬁef [ ngt hin film
sol ak watdrisobhbld avedic pGlyimer fihmsKiSHE themspsi-camteddsovien teutheface of
t f I .
05 SO B T i i N o i
spar-ceteqd o530, Srﬁ(?féta phitienipd29% (Wvkpelyranylin widRALbin wafgr at a
s;ﬁﬁ Resed\SEVB 0daphc Polyabrylidtaeid £ HOhEpAFhEY 6f &Q&led having a

KHIET A A4 o AR e e

offcglic protéhs aishdwen aplthe chchtcdl stractin® if Fligure QaThel pKalof BAA is ~
g froma solution of 25% (w'v) polyacrylic acid (PAA)
In water at a spin speed of 7500 rpm Polyacrylic acid
i s alheoipiperajedepolpheniiny i air daedifarayd houra respltmgun arfilm ~ 2.5

pMEhER! TRY sRARLAKEh NG Be XOI%Q@IQQ&ngO rf@flm the adfifc }E’(ﬁﬁner ﬁlné can be
(0] pl t @oa source, f aci d pr. ot ons as shown
1%3 ge’é‘mgé‘a o 3Py Fyithout .Swntﬁcgaﬂvé aifecm thcgolymepAm guahty,
howeleB pre'fhﬁbl?rthél s@l&ﬁb@ﬁerﬁt(}b )beﬁﬁeeﬁl 5% lasd 30%. (Usﬁ e aof lﬂfwgr solid
iyttt ol Fidlér bbibiink Bpdhd restly in & Rifen i Mgy firis are Suitable
whent gmi rshélldwretchet dpeningy dre dedfuiredn "Bl%:ltanmm% obitdihaliby spinning at
lo¥eB Upbdas 0k ¥e ﬁ%{deﬁ)"r RideBeddOt ¥kl TRl 100 with the
er prefera con
p%lmesﬁ bt 118 cap be étqr@fwades dll‘inge@deé mquerﬁd ffor etehing elNitrogen is

useRiifl 6idRgtoShRMM fse W& thuldidifichtib 6¥ahe pbllyfier filth.nner

fil r?rsl aef{ema%lylle tai?lrla%ngeements other water-soluble polymers or resins containing
acidic groups (e.g., acidic polythiophene or polyaniline derivatives, polystyrene
sulfonate, polyester or phenolic resins) can also be used. It is also possible to use
polymer mixtures or blends to form the acidic film. For example, PAA can be blended
with other water soluble polymers such as polyvinyl alcohol (PVA) in PAA:PVA ratios

SUBSTITUTE SHEET (RULE 26) RO/AU



10

15

20

25

30

35

when only shall ow etched opening are required. Thicker
films, obtained by spinning at |ower speeds, can be

W g@d/o945i1 et chi ng deeper structures. The substPGE/aU2MY000098
with the polyner film 115 can be stored under nitrogen
until required for etching. Nitrogen is used in order
to mninmse uneven hunidifidation of the polymer film
I n aI ternative arrangenent s ot her water-sol ubl e

S or r ntal acl roups. ..g., . .
raliging tom dil, t%fgd}sﬂ@o ihesicath (Fawefﬁsl%lyacryhc acid
cqnodl;(s lbg/ ibtameed whitholess Eydr@pﬂllj@ poneny, lsnbie 3] Ipbl;zrrreﬁmcnsl): acid to

S e I a 0SS t.Q u po
Rl i 28A8F ABCRAY 4 159 HRRRE S BByl FipPerih can be
a@natagmls vihen sorletrichsiddaatunss wiet tequir¢tbbeoansedhe dqbqsbedadroplets

SPPOUYIER &h ﬁl‘é‘}ﬁ‘or@%yﬁf-ﬂ Ml'n@)élxrf?ée blybRYf $hB BIE (M@mer (e.g.,
PR o COBONE %

ratlosran | g%nl I Ng on the e
PAR) st Rionerihesh o derm il ey A1t ddiechoe 1 copalgmes of polymer
blbﬁcﬁrfﬁﬁﬂ)rﬂmﬁghthb ﬂﬁﬁ finds @Wﬁlyhh hidl theaéidity %ﬂﬂ{é fofmed film can be

cR PR R ngeE g e ois i intai, Ry i o iep directy

pravida nfugthero ad dichgnoupsrat |1Hﬂll‘ﬂ£ﬂ¥ hemtladiceather addigy ef rthe)dilme These

cﬁ?tﬁ%y %Er(x) BF gltg%ﬁ?scslofv%g 80 gplﬂgéds gesg ; ﬁ?ﬁ)gﬁ%?eg?& Ehg %ofﬁ'%ﬁ used

ace c poly

t0( the msdic pglymgrslgyese %bs@dadcbtlmr ¢an: plso sl wérmfmpdtfy the
Suﬂ%@e EeQ‘FSGPmQIpMWéf% pol ymer bl endsdfor f?rtmhng
e | n fi iC e aci di y 0 e

f or MRdYSti ¢ rﬁﬂe Yadiaigh 5 W&arm I ERHp A0 ¢Rntai e factants.

PIfefdrz[biy ﬂa?rsﬁffﬂdtmtﬂ (@%ldNbvetEQOMﬁr@h ngmaxe IlisftEﬁncﬂinrmt:ér&ratlons

i urt ner | Al C I ou | Nal r ennanc .
< PO, el Shitfiadf ot fimBroORe buehiFys, 8 e rSHRE Gehipe by
er@bb@thaei@pomted isslutios taimpre, @emynaﬁobasurfacbe@))e etech¢dadhe added
f t
su?fakﬂéhi & d!ﬁﬁéictﬁz@l r@%ﬁ@e thec dr’?&d ijk&rg&? ¥1{EE% ot ?golgm‘?%%n thus

ditives can al € use

GIBPB%%?W etshed fratyse tprhsroblaingd: qthﬁr repolymeradgitives, such as

FGZJMBN(&I@@ frddﬂgM)fJbM{Tgrsofodl Eﬂdé&}’tofaﬂhé Q'llﬁprﬁpad:lﬁcally to reduce the
urtac re r.a upr sur

criah iR Tagpron; of W0 el pOBHE e DR shq gUger chain

flitdrepdymersf acd aless ef&ntlvafrpwetmgt hgents ethar s sheofsmadhler surfactant

G S 8 S o A g
Wb@hﬂmomnatlbl&rw@ ﬂ@ormmn/ ellle}mstéﬂlf@e alshdeawed.i cal

s ur f@aefng Sf‘ﬁie%ﬂlc@fl dtdaé‘deqe lpyéfarabl Acme%wgy 8&&J§idoﬁ%f droplets of
|.ler étched feature t ai ned.

a §p BPRpRANAIRIPE ZiEaUree 85 flugriden iaf hwmmet( %quq; Prefprably, the

inRj¢} devce Qkﬁ@tdbl@ cadaelted a?ldtdaﬁ depdsin drSﬂf@fsl dﬁhﬁ?{sdh}tt;drﬂat locations
Crif ace .tension of the fina
o B8 e e il 6 B rtler S oSREL SR i
f I uoﬁmpokjytrécr\scealw Idepisted fifh é‘@gurgel(\‘aen_ntang; agentrsore Ipgintheads
li§”' %htcc'ﬂaéineé ecctuc[rggl‘é{sa&ft a Q?l‘ﬁﬁ@ﬁ 350 Hsin ! dnK %XF ﬁo%&o ang of

her surfactant or surtace tension no
inhyidusl apezlesorasabs nder\themmal of Pigzaelertsi qsm,rﬁi oham being

_]eﬁé(ﬁ arbe $t6Rd.in Etdéhhﬂ @xfl of BRsStd the PrineHead ofl ¢ | h?eservmr located

.erabl y, achi eve D S|t|on of dro Iets of
i el o AR gn ihesm ceizd gFrangemstofbe PERIERY of fre inet
devmctej 0 sdans aceoss Begiotyraéd sylrfaédﬁﬁposmng solution as required in the scan.
The substrate 100 is located on a platen which moves relative to the printhead in an

axis perpendicular to the scan axis. However, in alternative arrangements the platen can
be maintained stationary as the printhead scans in both directions, or the printhead can

SUBSTITUTE SHEET (RULE 26) RO/AU



10

15

20

25

30

35

inkjet device is digitally controlled and can deposit

droplets of the solution at |ocations on the surface
Waewohed7hy to a predeterm ned image pattern. TRET/ANR|0000098

devi ce 120, depicted in Figure 1C, contains one or

nore printheads 125 which can eject droplets of a

solution 130 froman array d2 nozzles. Firing of

i ndi vi dual nozzl es can be under thermal or

i ezgel ectri.c contr The sol utjon e|n tted c
b RGPS SHOmY it e AYBGH G it cuDr O AT Foghdn both
dicgctibns. aPrefesably,othe plaeat & ﬂmsethdlﬁbﬁfﬂte 1100t d¥® be heated while
p:@ritln% 198 %{“Jg the preferred arrangenent, the printhead

he In device 120 scans across the pol ymer
sur flaghe @eqf@sq:ct amgngeulent, iaopiezmseleettjgaliye dortrolled esiléaoarprinthead,

maRFa&iRat bR FUARA NS Difgdt ef afkdd t(pltﬁggﬁt W cﬂho??% &ontaining

relatlvetoth,prlntheadln an. axi s endi cul ar to

solyfions Ih¢ pegthead isdrgograrated jn a parrides and Bas 4 Bevglesdmealy spaced

att 1534 ﬂiﬁ(&bgsﬂ withha blﬁoﬂ'f@izetcﬂ'lddi@x@r ?t@l't I@Tpﬁfoﬁte’ﬁ Rréferably, cartridges
ea scans Lrectl on or he

e SR NG SRR 0 Bl P irS Bt BRY Hter ot Bragt RS features

art mequinet) shenathe 10GQ) cargidges/emh beradyanthgatius de¢duse sewer droplets are

reg{u?{]ea (O C@é&g&{%ﬁ 5 @%@Bn @qunferblf%lfcgﬁ dﬁ&pcfe[ t{)%%%t&lgg Fét'®ach of

e printing 1I's occurri

therleped 1@ Plasaritgesrthe aceab}/@lmcedee@meﬂdmr |djoreindensndsen the

ﬁﬁﬁé 'c6ﬁtﬁt1<5ﬁs| L heditagiBippfiar td! H%dn@&le'f Lﬂlh':ﬂrbﬁér@bﬁ@f ke solution
deposi.t the fluq£|de con

aj nin
ﬁﬁqsﬁ?ﬁéea%r’ F’é‘fa}cﬁéﬁﬁ‘%’r ARG HISPIFILY)- (,Pé’r"&fqagﬁ éblﬁﬁa 4%8%5“ other
drﬂ)ﬁlenwzlnhes chni gie@be yiscip &t geheddl, s&ﬁa‘llemdﬁfpm Solinid3 rasull iamaller

eté’ﬁe%l Olpg%l gé thﬁgl\re/:vénr 919 {s té&c n,gfr?elgésts%rgsto REp nfgreﬁg%%% for a coggparable

etahéem1$ed However, if larger etched features are
requl'lfee@irﬁ)@eaf tlﬁkﬁvﬂigalp hosALd §d d@8& Q@f'&v%@ ashtRNt &g oéfﬁbhng

because, fewer. drop] ets are required ep05|te
Programyned denesifign phireslets .apﬁtqsélﬁg d9 @aradetermingd patiegp dlhe pattern
canObe pﬁﬁiﬂeﬁfuslrfgestﬁmﬁﬁﬂ 1rill§)gepforffaafstsFut:Hj @6 bitniapefiles t Fiathermore, in

d d I
onfgh f FroiE S whicteR bt otghe AERRER g1 isbiths Sl of the
subsicgeriilet> tie rehairesbdepthothebeifivgrelefabe tiddet( éevice, used by the
PEEASFrA LAY 00 FSAP L of sOLOGE IR0 ] frimcd
eé@mérlapatw@n&hc daver ap paintedomgradier prosher: with oslyayere short delays
bé&iveditthe @ﬁ@d&bﬁ@@ay&@veyt%nauy 4 8elhy B inger&e%%&@ernvm& Printing
rint nore npar abl e etch
f?“lc?‘ﬁéwﬁilaye% B ﬁagtggagge fIZAngRASRL, &34 ?rvsé%r’%'m% pltiple
layérs of emabd:mDQuhipdlgdrapﬁESbedE@dEpo‘smOﬁ solutiohi o4l B¢ deposited at each
loggt'i:o%r lgjéf&% hg 8%n81 gtg %(ﬁéraylagp rﬁegtg{oglr&T };&@5@ rge%?ﬂ'é eo;sﬁio%al%cation
This tapaq@ath hassthe lwmm&mthaegt does potcrely ¢orogpedeligheant between the
prittirel 6F ROkipRURDEL ! No vef h&ade inl {MRvéd Hchin Q) ehlings (e.g.,
o et

the surta strate 100 to the requ
S8R}, t he softvvare of the inkjet device used by t he

pr eflesh&dd er aspaesiasd tﬁeﬂ&hé equitehichP ke [phav afultisle layers of the
sel cteg?@ettﬁr to.be Hﬁﬁ? at a sel ected Igﬁ}thon

ng selulion frises figm e eicting soieRigmely . HixJfoyad ions are

reqetr@d £d$r0ﬂteryj etchyd silicon atom in the silicon dioxide crystal layer. If it is

assumed that all the fluoride is consumed in the etching process and that the polymer

film provides an excess of acidic groups, then it is possible to calculate the total
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bet ween the successive |ayers. Optionally, a delay can
be inserted between the printing of successive |ayers.
WO p009/09471t her al ternative arrangenment, rather PEGEEAU2009/000098
printing nultiple layers of a pattern, nultiple
droplets of the deposition solution can be deposited
at each location before thelprinthead and/or platen
are noved to the next deposition |ocation. This

roach, has the_advant a that it .does, not re on
DB P TRart SoOE B oRTniE depPHHSDEooD hiieted o ctch an
opeaygr(ffdeﬁm«mmr it can result in uneven etchi ng of

op et”h-{é {e? dSvice QISQC? ‘657 She Ipl'etf%f?&f) %&ﬁ%ﬁ‘neﬁgg&g SR 18%”I gptimally

t ha re uire
Whm@mvmoabms diehveen lé)oandt ¥4oeP and thessuffpemitensien @tl@hweﬂ}jl 28 and

35 fN/GD  FSTRIVEY, - it % Yodslbrotd fig sb%%n?h /ih€ Vibch§fes éy low as 2 cP

every etche tomin the siljcon di OXI
using e é’FV‘IC‘éyﬂPS 1 %c }eefef? by apRrgREdfelyHuRing the wayetormy, amltfé to the

piefoetseiriiRgles.n Viakigti@isGh isindadertostsiSara hdrde) ahodgh@lso possible, to

L T R T e

degorfisedowaten; it indidiiculny mrapo diet printhead| (Ue., 0o solatjon cadbe iitially
e;@ét&h ﬁ%ﬂl %&ﬂg °fof Zﬁé ORer Rk 1f fﬁla%ohﬁ]l%hest sugtﬁyé fé‘ﬁsmn is too

used e pre erre arrangenén

logithemthie méﬁhlsh EORARIHE Bigi Wzlﬁm@éw@@hzlqglam @mealldﬂ»ecomes

ﬂ%ﬁdtm smtr ftem EMEHR rihusscah@tn\ge&iﬂat%S 122@?3@ ofNirBplets on the
wever | | 0Ss S util.o

b Sitadss ohel Barle plate pof, G, SHithe Oelcs davd e the preferred

areenigementchas ya pqsipmp !nbﬂtvelttmg surfacg, hdsmvw\tl&f fettingaglomeshirface-

tefxﬁoﬁ hﬁld@ &% Qtﬁ ?eg{lft '119 Pl%giaﬂélﬁr?t et%é rd 'qgnlntﬁat st{]lrf%ge gn%f:t%us erratic

on are 180 poss
fimegsormodate. If a solution's surface tension is too

hi grPréﬁr&Iy the fKQ)nHN163 fSthe Ql"eg (ﬁf‘écﬁﬁtﬂ)n"\ﬁgf ided 4s drSaqueous
ifficult tqo prjnme the print [ ut| on

sollaionysd apqryh Wogﬂ%evl&m £ .aqumlém ﬁ@?ﬁﬂ%gqnce@ﬁtwﬁ@emg in the
ra@gdef 10%a ttd 1 S%f(wN) EarfiOhbiel piéfeﬁabwf 136 (ewxvé; r@ﬂ@ﬂsduﬁce& @0 fluoride

f V\/n
ioy i 150 o8 Sl 18 2SSt flbsiRniiRi R Sl sl apppgnium
fledradej enmppaugds)o howewer ﬁlhlwlldnlutyl mfgtler fizel i etclppeclanteneedsfto be

d?xﬁfa@}eﬁtcﬁre‘ﬁﬂ J{e hﬁor%%%g%r bh%%[]‘ﬁ’ﬁﬁ?' ?Q@dl Zt’}’do?odi’ﬁc%&aeg1 040 mg L'

e I nkj et Vi ce us erre arrange
athk °Q) isonyeheless hanibatt of r@n@gmnmc Buomsilieater Thiremeans; thagmore
diffte |fR1f‘6h§él rsBl%ﬁS{lsf‘ Hgis@ Be fjétté'ddﬁ)t &%t'ﬁresiﬁat khe &%Hllng }irBduct does not
nifica ed .areas 0 at surf
Pfswgﬁ%tr« Orthe ;s ﬁﬁaceﬁpé?ee?@kwﬂ% BIEVERIE ﬁ’éS‘Ffo?Fchlﬁgﬂ% @n opening.
Defppitivint iofnmesl diluen fiusrigs ﬁwhdﬁ»d a&easita&g]y lemge‘s galhnks oof the
of ; mnt uani de

Ao BRSO o WOEEPe < ricie o ers ATHR e b o PPy

and Intheprefested ﬁabngemenl,ﬂ%/( W/w))polmhéenesg}mcd,d@vmg a molecular
ngHPBf 4% F‘i’ﬁblc PR i@O)bi‘é‘ a'l’s% db& 18 the u]%ﬁ?l?l‘kmlftlgﬂq{) it ease the

hi um uorl tetra % anmoni
"‘é?ﬂ?ﬁ&m 23 a0eb % EmPICtYe tlz,edp BePefgrpance i 2ligsaate aangements,

ther REIG c400ne2dBe tothited Gons itiste degbsinesotitioh, oFthlaa@m@d 8. lower
cgncentra%on % ltlllet g’oh?tlons oﬁl)vlil'g]vgrl fil)gvre(r)%lu se %% tageg slowernB.llse rise times
and lower jetting frequencies are required in order to reliably jet the lower-viscosity
solution. In other arrangements, the PEG 400 can be replaced by other compounds
which increase the solution’s viscosity (e.g., glycerol, basic water-soluble polymeric

compounds such as polyvinyl pyrrolidone, or other glycols).
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at 20 0C) is nmuch less than that of ammoni um

fluorosilicate. This nmeans that nore dilute fluoride
waloadams nmust be jetted to ensure that the ePCHANZ09/000098

product does not precipitate on the surface to be

etched thus preventing further etching of an opening.

Deposition of nore dilute flléoride solution

neceSS| tates | arger volunes of the deposition solution

or 1 pAHEUSTY Gt RGBSR by oairgmen & Detneed §)0 and more

prpfelrabdy 8ybyeadditidny cHhmmbaitnmm gydtoﬁinlle.eAUHu%h pie Esgﬂeﬁu@éd #06der to
e.e ..

ergu#p{hafl the E&%eﬁlt?a%on g‘fi ﬁ’xes%aagv%egttcﬁ%g speﬁlje C’F}t{g %1 HEZ, in the

lon to 1 nc VI SCOSI
depapition esotution] @ttmmgnpedfbr mnmmm rfludrider sedutions, at pH values

grestEARGR TEMRE %onseaﬁaﬁ’(ﬁ%f%% &@513 ggcfamg éfFe@u(zél? e foBsulting in no
p03|t|on sol ut or 1 n¢c
etgaﬂ% et yiligqno Aoxle; N@Sseqomcpe& anyoRet digxite coppeneats in the

pnmhéaagelff thesklumon BUbLS alkalife (&.&.1BH And),| owR! etttihd bfthe silicon
%ﬁ%ﬁem' es are required in order to reliably jet the
pij S ngty solution. In other arrangenents, the
PEG @0 suréate bEnslem | afc € ogsulitnge depusitivau ndstmdn i afhthe preferred
art)dﬁglérﬂgrﬁqs th% ff’Sn"C[S Xltﬁ&%% thié ekEeeds thedd ﬁt%%rface tension

c water- SO conpounds su
rapm Yari the |FUNKILM | dEﬁeat%r mmmadgwecblthy Jetteg maveformh@n be
HeRBiot dc@&nﬁféh&t% It ircfeakdiCERBE @entsﬁmb ThaveRRedded Surfird tensmn

%He gyt Estmrrdaieiing soluaE VBT REPHAHS & PAA sirface,

whmh heanh crti¢ad @ulﬁcetthﬁldrﬁﬁ'et 44 mNIHC Rled@:tﬁ)me @i the, suifEceaBﬁlslon of

thygd_[gragogipoﬁ ?lufigrp gé;'su It in ) Iégenésjprea%gn 'aggf lg% sﬁ?&j ngé) ets and thus
larger efghedfontuieast r at i on of both these species is
ef f qf;ﬁeuwe ke t%ﬁg&aﬁﬁé uf {Herlﬂzﬁbﬁu&ﬁ’ sGhSH Ibgm%ta‘ﬁaéd' £98 °C. The

di oxi d rotectin l'1con dioxid ‘
use&f%%wrfﬁ@mwwaara %?t‘?f’e‘éﬁﬁg hqwevep Sfpgf@ﬂlmth%wrfa@e figsion of a

sobhtionl wilk irfceeage at [OWer tdrhperati@dieth@t Ghukivgy af mbReedisfidultC@Niet the
dﬁ) rinthead nmay occur. The surface tension of the

Mt ting deposition solution of the preferred
ar r arhgejettintg 06 a~sol@tion\having a281oﬂ&ate@§/ thgh gbrfadwi gension onto a

RS O M W N e
stiadagafte rashieud sall, cdganbt efg qdofea@mrﬂfbxﬁas@r@tqgmes pﬂs,srtégbwuse of

thé 'dbiﬁl%eti‘) thifd\h Fing mefo@ﬁr&@& s iR AP N BN Dif&ix™ printheads.
adv3g eousl results hn | ess, spreadin

t
sol TINgERShtsc Huoripaged Sus Pﬁ@eguﬁ?efﬁsﬂom 4290 (from
3M),i dah el adﬂeﬂ foal(]:le d"epcmmﬂﬂsdlxﬁtlon ZFﬁeSEMmfacMu:ﬁh leffe&tiviely reduce

the r;Srfac'clértfer%‘f(}(:“n {o dv%?ueg gsfh?({hhz}gg 2%@1 g}? gﬁrr]xgg I?%r?tgll gﬂ]&fﬁﬁﬁébimaﬁx
pmahega@ls (@tedhglde 3. aEQIrth@s Noren awq; a chmcentratiey off bateear 0.3% and
0.59¢ (QGP Qi tre@ite Sk UiaBe itéhsiBA af e ﬁgpd'ﬁtlogls (ﬁgtlonﬂf@ optimum

| ower tenperatures can be use
SuF{Res Gensiop Ee oL PRA2amiGmsingrihgs caabye ol Bhralsbly jeted. Other
surfagfaBs Wheth 4re\WBmphEHIP Vit $Hl&Fors uohitaiflg Miotille MBHs&an also be

dldffICU|t to jet the sol uti on.

Furthermore, other additives that can vary the surface tension can also be used.
For example, addition of glycols such as propylene glycol can also readily reduce the
surface tension to the optimal range for the FUIIFILM™ Dimatix™ printheads. In
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The jetting of a solution having a noderately high

surface tension onto a polyner surface containing a
wapastrant, such as Novec 4200 (from 3M is ap@iEai2i09/000098

strategy to achieve small, cleanly etched features.

This strategy is possible because of the ability to

tune the firing waveform uséd by the FUJIFILMtm

Dimati x(tm) printheads. In alternative arrangenents,

otfléru 2 raé'lré 3 g &S i %{cﬁ ﬁl}gg diitg%g ] Crgﬁﬁeggfl\lg% ac%ﬂligéég)g Tng’ I\\/f%sfcosity

msxméedcto howarighto médt dot opzedttgng lrﬁllllucmentse)f ﬂwrpirmtlmeatle nsi on

t I :
L, B FhADoFcd1, BATE SR P g s hoses
dugigdhe OEtl@diﬁ@eﬂtmlanshorbe@épmé heoplatinaregulits ogome of
thé %6Nént¥bﬂ the H@?&@tﬁ)ﬂt §Ht?utiiiﬁr beise e@@@fdftémdlﬁéngt JRRing causing smaller
osition i on 0 m surf a € nr
e S ity Proler ilisiconenities, BEaRyadir, chie groove
openinge the phitheeiis Isaatddato 4ar°Cs , Hetdting ltheaplaten Wﬁmﬁpehit&rewt% °C can
rela_ﬁi #L s&gﬁerc&@ﬁ%h %aﬂgagd @rfés%% ﬁ&pﬁ%caﬁo@é&& Et leligteﬁ) r groove

rnor e
opepings the Qs@tnnap@obebl@sms‘@n Th'a@ris ancstrpkely, @Mptth@mdgced aqueous

engirbfﬁr%& SUER ASiver Q8Y |s§1'f§ce%ﬁfp?bssﬁﬁ OSPreﬁgﬁtg fidy of the etch

duce the sufiface tension to the opti
Pr? tramn ey Hygrosticat i x(t ) pri nt heads. | not her

arr mwsiteuetlfeatm@ bf theysigesl td feﬁ{péfﬁturﬁi bﬂLhﬂ?)ag’S) sHoRl be avoided
f ace NS1,0N an 1 SC e var
15 8 Fesb iR Ry psaliod o7 et BBl HRS Tl hwing milhiofdod h is

_ 1Q6H’é3 poeter tkdbalingpoietdsteasestes the HF drecames mbresconbentrated. For

exgﬂl i hofeBudedQoi6p teaf ﬂ’o%ﬁ't@ QP@“t Jvﬂfeh'aﬁ‘lgwgtfer i moved (.e.,
e Oéltlon SOPUtIOﬂ ating o at en results
anjydrpus H K del Rréfﬁ*—rreéfantah&emo@ﬁ tpmﬁng @pmpa@meme@fn@e kaet

deicR newa{t&ﬂtocwsmwemsmldmny pbehild coiBLivE HFWRIpb&Tkhat 18ayp form
refore smaller etched openings. Preferably, for

d‘g’tngﬁf“?wge%?‘%%’r%ﬁ%% ngs the platen is heated to 45 OC.
He atRengningengw & Figure 1Ds e subistrate 100 i4 verfié eclafiomahel platen of

th{a_bﬂgéwelfﬁé fa&{i fmr%?rs%g i HS\% ad@ﬂ)n 3 %ﬁa{er%‘rc? lp%Hnutes ThlS final

e openi
ringe stepsrmoyes bothhetching prm)@t UBPIP@@‘I ip, the .openings RS0 raedimheawater-

soﬂﬂﬂkeﬁélf;inn@f‘ﬁhﬁ RRlthefind REeHee "sﬁBé?raétl@)h At 6@ 8160 as shown
. SSI reclpltatlon of the etch
ﬁnﬁls? BXinting weteetchme progesses ﬁlaeaﬂwa%@f fihmé'mated waste

duping!tBiR rirBe lsRPIE Vatyldnell, @%mg%l;ﬂfﬁas hastidt Which\Wak Bech agposited
n.ur orirsaqatl on orne
ol TR hin g b REnE St geeai.apyery haidous.

boi IIn fiagt,goinmnydpplictisesthadlubtide efcbrtcasivasn ther waste (rinse) water

mwggq tgglg%a(t: %ux?@ﬁai;;sr ke\‘%%dtéryrﬁ%gﬁQS ggl ?1@ Qer?bt 29% ppm

deperding 60 $hergulationtimpogndyf &%L@igg é\l;ere @fagtemlty ph8uoride can be
calfull 4éd et Wéﬁefﬁe AWlutB & w&ﬂe dR¥d ¢ apSropBateRddilifte the
R M L Y 1 —
beiggvetchedi gmee pbdsibilityeoss ubtsterqatrmglﬂﬂtrea thenfuczilel waste for the
detspﬁebe%l r%t%od 1s a significant advantage over existing wet chemistry methods of
etching dielectrics such as silicon dioxide.

Using the method of the preferred arrangement, both hole and groove openings
can be etched in silicon dioxide layers to a depth of at least 400 nm. Figure 4 shows a
Dektak profile of a groove etched in a silicon dioxide layer by depositing 50 layers of a
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the inkjet device and i mersed in flow ng deioni sed
water for 5-10 mnutes. This final rinse step renoves
whoib/oet7thi ng product trapped in the openi ngs BGUAHRHI/000098

the watersol uble polyner filmto formthe final etched
substrate 100 with openings 160 as shown in Figure IE
Unli ke existing wet etchi nglérocesses the quantity of

fi uorl nat ed vvaste during this rinse step is very

een

de which
achiReh s R] ORER L2 A RoONED: HSHE phigee P acidic
poigmtelayer. \/Hleypcﬂyﬂnat Byandrasn 6drmedrty dpﬁiadsaimgsa sdhli’tlcfnaahnprlsmg

25‘% é%m{’ *Qﬁé%gvﬁ%ﬁ%‘%%é JI?W (])\%?ﬁ ﬁﬁ%ﬁ{]{}u 1 esé]lll,l : '(Po:écrl]e layer

ﬂlﬁ!é@lYagrowy oaua holished éshcpn rwafére Blmeluateoftemperamr@ws 45°C and
thd PREIMbNGe hed BPtHe%ﬁHV@fé gﬁpéél: u c%{%gae cdsing th()?/ spacing

exact qu ntlt uor i C for
bwee %3&93@ can mfte lightly rRagropysT Z5pRVEpr haivevey it is

ndibésutyetot db@oilt B dﬁeisooﬂ the d@bd)@bhﬂﬂscﬂutg(ﬁh asmn{ t\he|cﬁrops more
nse or , subs e

ol ZEtHE wle et oS dev e PRyt e a g e
refihingsk tode priatetido £igh fedteresleftheisrad demthhod, i s a

Si grpl%dstg 3nt aﬁ‘g ﬂg%ﬁoe%% fh%te'tcﬂ)%d ?&ov@{%ﬁ&vﬁ%h the profile

of etc ﬁl ctrits suc
ingFiguredd W@sralkgnt en@tlwbdofofhet geoptseptetheetprface was 50-60 pm.

N&?é\ﬁh&gg@%s fzﬁpbb édi'éﬂeﬂ l?ndllsﬁlgoﬂiﬁ?e @PQHé %ﬁatﬁﬂﬁ 88t have been
ched in sjlicon dioxide |ayers

mPRSATES AbEY (1 IITGPECOWCR AR 5o RO GPIaan gnesgasing the
drgp epacing; edreadirigntha ctititdl corfacti teidicteof thy @blyber didmpiicteasigg the

s eposition solution containing 11. 2%
pl?t\%?lt I?er nr?}él fluoride onto a PAA acidic polyne

| ay gurﬂ’h(e shovy wer atrayy of hades, fetahad dbybyhes piethodoef |th¢g peeferred

arbddg b'ltnblﬁn i @GP D89 Nn 3A%0h VMi¥ide %ew tB&anl?Wgrg)%Van a pollshed
Sl{\bvec 4200 over a 400 ran i ¢k on IOXId

t hi | aye
Yafer-y T8¢ dbesotiers %}eﬂsfwean%tma é‘b e @ 2 deppsition Solution
cd@ﬂtzﬁﬁlﬁg lﬂ%?fvﬂ)%rﬁmﬁﬁﬁnﬂﬁu@ﬁﬂeﬂﬁﬂtotﬁ?ﬂ %6idic pélybeE layer. The

ad.. 25 .

poBEElaSer Ay BRe B Pl i REE STET el BRRE 5% (a0 R over

a 33l thiok silicghdioxidedayen Wermghy growar othapelished silicos wafer. The
i St )

PREFSEAREHD RERISh T £ LC R phlf PR 190 m opc

imgeg of ope efathéélo ascigpigtad wegagnrq Gy Ehes ower dipmeter efthecptched hole

whRaL 8§ i, é samw% APl\/pﬁroB[é (ﬁt&\@ o‘f qleqio?é% desﬁtédrt@s’slgﬁre 6.

t he ur e an o showi
t he @rPeﬁf‘e&HE r*t%ev 3 wP%Sm%sb&hetf f‘8$ |<138°?qH°‘F|S@\5‘F‘8’%4 which
commlaghm ﬂil'dsmie\/\llcdﬁd‘m&ﬁtléd?.e (gg. QGVHS %t (vi/he apumdrdad Wasride).

ARRo il B it S Qe L R T i 3 2 R8MBer of
lagersgo bepqlqppsltng theemultmgygpevmmdtheand@pdmilet dameters are larger.
TRISlo¥kir® Becah@ﬁ%%%ﬁ@g ﬁl@ﬁdgF&&ﬁﬁﬂﬂﬁmsuﬂ‘% 6GS IsPRadiff of the

critical surface Tension 0O

droptefseRisantpct WethShesusface dafyareat ln é ddifiens to) mcmasfdrsere@dmg of the
d@bm@ tl&ﬂPBGrlﬁ)/ch@He]b&Etﬁﬁm s&ﬁtmeténbs/ td RegraRttbate briphe@y of the
d e rangement , i run silicon dioxide
pé) éerdr (irﬂg ﬁ%ﬁ Smoaﬂesaa’glbq p emgalenon 1s commonly known as the
coffee ring” effect. The PEG carries fluoride ions with it thus resulting in a higher
concentration of fluoride ion at the periphery than in the centre of the deposited droplet.
This effect can result in “donut” shaped openings rather than the round holes as shown
in Figures 6 to 8. Figure 9 shows an AFM profile of such an etched opening formed by
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silicon wafer. The hol es were etched by printing 60

| ayers of a deposition solution containing 11.2% (w v)
W@pavoM94Tm f | uori de onto a PAA aci dic pol yner |RGEAU200H@00098

pol ymer |ayer was formed by spin-coating a solution

conprising 25% (w'v) PAA over a ~300 nmthick silicon

di oxi de layer thermally grolh on a pol i shed silicon

wafer. The platen tenperature was naintained at 45 0C

tipg., Fi f
priioereg kiR ab By sefuioh soB e Thva el Ao fuoride
ontha RAAhaudib globymadayer3 5'he‘npblyﬁteg Uayer vashformed by ApM-coating a

so%[tfbfn' éo?nﬂgu%n 0/of( ﬂ%&‘&'o%r Q%k)@tn‘f‘rg g%og d%fe ﬁayer thermally

oove ings can bé et
grawpo @i plished @tlicemvaM c Pogghehaped wpghiags ﬁ:axwm minimised by

re 1@81%2 the PEPHS0 (L1 de FAAnéﬁS fIid Mtﬁ)lo@gﬁgﬁkb‘l@ such as propylene
oride). Although, hi gher fluoridé concentrati ofi

ults in a reduction of the nunber of layers to be
depoﬂes inentionet @ré\&@uﬂ;l)t, Itl&gplgfeﬁQMﬁpwaﬂﬁ'éW cansals® be Rati&l to tune the

mthR %0 FaticRh diEbas Slohe e Siebaf phs2hRe eroove
opehimgsluegs etpdatom temperatute off ¢ °Ché s baedvantdggows to ise higher
plﬁgg 'térh}%?aﬁxfég etG %gl ?ftﬁéj gé} ‘Fﬁ%(rj irpgarg&é}ﬁp@hgﬁ BRb&L %mcfeh ers are

nas to m gr ate to
re@@fqdﬁﬁ&eft%wdt Heurgdfds p eephaviigh ghovesthe maramum etched depth (of

sﬂ@db&ﬂ?(ﬁ)élﬂ@sas aﬁi@ctﬁhe)? medmI BnF} %raﬁ@@@ﬁké’rekﬁlw%r@%biahﬁd using a
ee . ec e car ide i
deppition SolpliiEcoraining: 44 Ampan G orn e PAY aeidflaver of ~
2.5 lunothickaesso T et matiemupeetcixiedeptlt oftheiresultivg domat-sleaped openings
(a& %}ﬁ)vg}e&pﬁﬁg%%a%a%%%meg @oﬁwﬁg fr%%%ct%%lfﬁ}%ﬁ e#ml es as
showearly, lthegspeeé%@thmoféthe Rriyak etcloing pavemeters nsad by dracgss or
a@tlcﬁi&mﬁqnde%ﬁm 8f rapBRinRetssaEHR fé&ﬁﬁ‘é %i%' Mdesﬁllél&)ﬁﬁrl%qulred
05|t|cin sol utii on contai ni E?g }é
byamwp QPRI RS589 61k BRAVRRE AISPOR oqg y e, addffion of
supfabtyints rand @yt additivésono lmﬂelb(}f tsoith Of ﬂﬂqidlﬁﬂeramanepbslt@dh solution
Q r|S|rt1 25%}{%\/\//v over..a 181[5 rlgd rocess ma
oo RIS RS Pt ibre Sreyr e S P L e e pigeess may
benprfoblemation uThes ktshing mgbod ofj she: prefgeednamangement Bges not require
thkieglaci ng the PEG 400 in the deposition fluid with

I ower glycols such as propyl ene _glycol. As nmentioned
pr evihgiagthod asdeseribed san %Hf?@rtaletﬁhd’a%@s&f QpeIiREs\ia PXidg layers

whieh thane bE&f:‘ fﬁﬁ'qh@fj dé}ﬁ)Sﬁ@d bh Gelished! 9%'1laf GfT?é?&lﬁ'ed 5111con wafers.

T)g)b@m g%r %é glr%ferred od .of

c hi rgg g¥ 00 f d
F spla ool ApRlications. the DEf ajyalgnjs fxture
usaigywett chgenistey ¢tching enettiogh éo regdued fnﬁlett@m)ﬁbmtthe éont surfate bnd in

soag &&Pﬁ{},ﬁ,{{}%ﬁ%lt Eﬁ%ﬁgggﬁﬁ when thicker oxide |ayers

are req gure 10 is a%raph whi ch
shovgchedegraeves anchholestsuch e phawr of Figutd & éo 8diapsbedispd & form

el LS Tr i OB ST , TRSSo BR esics od
%ﬁ%%mﬂeeh##ﬁ&ﬁwm% Hispxigepayerfan fecised g diffusionmeskyfe, protect
the hioﬁlgﬂm s%faee i therdophst lzﬁdmd QﬁthQﬁe Hffﬁlsf(ﬁispﬂoéés@ din some
0 ed openin
e T TR TR —
Depending on the conditions of the processes, an oxide layer of at least 300 nm thick
may be required. As demonstrated, etching grooves and holes through such oxide layer
using the method can be achieved.
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Clearly, the specification of the actual etching

paraneters used by a process or application wl]l
waelgpengh7on requi renents such as feature size, BPXI/dE2009/000098

t hi ckness required by the process, conpleteness of

etch and waste disposal. Although, the addition of

surfactants and ot her addltﬂ%es to either or both of

t he pol yner and deposition solution can inprove

etc ce their resen e int

¢ Paletn SF eQLOT A5 nds BB i et S pantskohr Rihsred ting the

undfsrlylhg sihiceti er etellingrtha ngdaritg siiem foobthee spmicenduesirror MEMS
0 dfs e t
At o T TR HIGRRCROE! LA EUAP b RtR of Bafl &'he dovice or
sagfifagipl (be-, depovad; afier gstipg ps gieask for arsabseauentekffumem or etching
prééds)con vvafers Typically, for silicon wafer solar
cel |cat ons the s ce, of a wafer is textured
usi ﬁaﬁ ozheht Sgedts: ?Sﬁ'gbwe?%'a%useé toeigh gpenings in silicon
nitrigle | Baytisorinf hmf(yt beses,r @ilhbons umfr&iée iAnbe | prefep@® p&SBAtion and
i cell;.. Et ched grooves

anfiheeb i, b @ sl L 8P BYRG PRk £, HmE® 1y 5 R a® OGN S
depists @ graove topening ihat dtas bfem ewhe¢d ooa 7§ ainathicke Isilison Initride layer.

TIRAMR 08 33ERe 1ML Ws BEosREBEn Qtexhﬂ@d %[19@'}’ Gafel $hfkHwas ~ 280 nm

Ebseq nt dif fusion step,. the oxi ayer can be used
thigk uging;Hlasmg Behagged.C h@nwﬁb}’&qur {spositien. g%ogreo‘smW%%tehed in

thé rsiligoh hbtride nﬁ}nbnﬁﬁﬁgnso duyer@ Q)ftd‘l aepbsftfoussmldhr esifgifing! 11.2%

RO R PO P AR R 1S 5 25 i TRt ish e formed

oveh éhecsplabint nitive layert Whe ppmmeemme aiepdsateldaiteps of thatprinted
lide§@3k 29QG, nm thick may be required. As denonstrat ed,

d_hal h h h d
Gt 1 MRER YRS drOR. S AL DR FPp R S b Yfopited omo

the garfadeglay&ranFat Sﬁaﬂ?ﬁﬁe Uﬁe%tbn@&)fasllimkczfnobe %tth@ rby depositing, at
erlying silicon or etching t

|ff t he und
Sug y.tﬁf‘gsaﬂq fimgma sQyrcopihyoride (ac desaribedorboye fm etching of
[ T, I 3
SN G68de) 3 84 g el U6: U Sliohioft £ MU aDA or hydrogen
per@ade)edl }wbd: tEwo ZOMpoDerds can ha:dkp(fsaed by separegLiakjet prlntheads or
1gllffusmn rletchln roces% Furt hernore, the neth?
jetjne JogaFy. pBRglafiug, cpprty dhe fve, semperpaty panshe cengpplied by
th@iégdsiRn IRt hiFofBRYm |
e Hosifon R Bhem! FoFBRUm BT e (3 cofiBinglic] hledRirgichBfited by
et pmtmgsa@ldathe velung: offoxjdisiag Bgentsequiredpis |fwalt1merragmuch as the
e ts a [,00V. enli een etc in
voflthe B HfBride Saulee? R if Borielictol dipinit B UG i avers Ot the
oxlitll‘slhg dgerlt alysy thwﬁloﬁa@ Q&ure€d TRE sequefied 1l Which ithd mdividual layers
waf er which was ~ 280 run thick using Plasma Enhanced

argreprsiad complor b@émlkdonFormn@ie@@adyméhmw@qn iihmay be
be&@ﬁmﬁ' { o 8 sﬁ' Itny'ed Gf kMe B;ddﬁgl% gg%qztky’?ﬁ/ %l ﬂ?xon jSouree. With

eposi qu lon contain anmoni un1 ["uoride

altentativa dEiéVkltmmr matheds, aykdre dluids ae Aepmsifeliiif kidatifuomli stleam, the
mas faormed over_the silicon nitride |ayer. The spacing

degized kelpme ratfedfodie twa carpgaenthcamee pontipligd by varying the rate at

which the nozzle moves over the surface being treated.

The surface layer can be an essential chemical component for the etching
reaction (as described for the preferred arrangement where silicon dioxide is etched) or

it can either act as a physical framework or contain additives required for the
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lines was 25 mMm 1In a further variation, nore than one
et chi ng conponent can be deposited onto the surface
WO 2000/0947F0r exanpl e, regions of silicon can beP&r/anzm9/000098
by depositing, at substantially the sane tinme, a
source of fluoride (as described above for the etching
of silicon dioxide) and an o di sing agent for the
silicon (e.g., nitric acid or hydrogen peroxide).
prdeeSthg MACHARATIANRE hBove ¥ ariafios] eiﬁQﬁhE}? gll@é(n REREHeA! fhe role of the
i nkj et printheads or jetting nozzles. Relative
swiareelayaraisi torrrovifle tahporous frameporie mtsct arinibises dhe ispiehd df the

ot E R fE RREL e G gSSRAPL ik B s

ekﬂaﬁt e Wi si@face Xieslilfing ¢h BEgdH etdlRAUAtafks] AlfdnyRivelythedsurface
much as the volunme of fluoride source, then it is

I3y8% §31h b usel EPeﬁtP@bt additjest Gergessw@p@nway@alyste,f enzymes, reducing

?gﬂtéﬂ 'o§id}'i;@n£%%ﬂ{s qu glll?)%F Olgelugﬁg gldp o S d’ C an 9&'1%%8 %arher

nb ¢his (clnsarmhbm,dsurﬁotan'exmpbee modmieﬂyml the tsnefacee fayts. OICatdlysts and
be beneficjal to. deposit t he oxi di si ng
e Bf aried %81“}”&&8‘@@5 pith thejp pifecsive cPRgenrgUoNS being able
t(ijP eShttdIRE ByEhE Qgﬁcen\ﬁ@t%x? of tHé QﬁltﬁfeemC{ﬁP QSluti 6! ]}15&1 to form the
continuous Stream the desired volune ratios of the
Slmf@edamponent s can be controlled by varying the rate

at b%ﬁr eslover tgﬁ surfac ing 1
trea aa ' %%S §F&r 3XARS FRIEAANSSED ?‘1 ’%‘Fm cal component
(£heatig asbu&eﬁapﬂseatphf'yﬁéaltfﬁﬁnab&huﬁgy AR& b Vﬁﬁhé@ﬁ) the etching of
described for the preferred arrangenent ere silicon
othep dielgstrics, P@ﬂlyctsrs apd mefple (¢ sepluminiues ceppshgad ekomium)
WHATERndY (ST RAAI LY BB SRR
e roceSS| Feact VA% tion, in

whi C[n Qi finat @ranaﬁorettl‘ieh eﬁlr,fadehﬁyderbe&l bé onfiteds uid d6th {hayﬁll’st and
i S é algrowde a porous franemork whi ch._m nj m ses
seeppe SeMBenentfoy ewgmw he sprfecs capyherpppticd digecsly te aleeesurface to

bé PYREssed NEof @xaa‘flﬁil&, idohafl e ?'ét%ﬁgri B?d«%ch@é'cgﬁrg\élously but

extent over the surtface, resulting in |arger et
withautithe sequﬁbmemtrfat a vafface layee. duthisieeiatioy,dt canclre ddvantaggbus to

10 sur f act ant cat al yst

g, G aBroka B8 ot e SehgbiiEsotuart Biegriaen FEYMEYR: g example,

silicOf QEFhdRY daBabd ipRitredted VAUANHERgeR T1UFAE rdrbﬁﬁlmgﬁfum fhuoride
in this descrlptlon surfactants can be included in

sqlpidons toframeve aly)enatl\@aa@dq/kwsr tat wonldynender dha siréacaddepphilic.

W th their .effect concentr
AR50 i bergl, i WEbenio RGeS SRR ' Qoposiced
flufds. éfdxﬂleb(ampleL A rdik @nlfitbl Bnetdbedlid @ sfliRbMdidiedes 142 @Sing the
l‘:Ji:l%leer The ability to enploy a surface Iayer as either
@mr}gameeqqé‘?ﬁcah?d abgse tlam a (seugge o aﬂwdgo@rg:,eymewmum

fl86ri )QHM glﬁé‘ bl HBYiIRbS Pe 18%rt119d1to &n peroxide)
Rt 3h SFlqihe SRR 2l ottibar

etc ectrics, ors,
catebeadlapoélmdgnto thd: umnmgsr(’groowm@fhod?&‘sw ircthe Oﬁidﬂrri[n tMiH &rfangement,

are routinely used in semco ctor fabkrication -
“p*F JeRSsY to il e coneeqtzation g fﬁ higgde 199 gt the stpetl Qehing to

eRRirOtHaf the dx I8 thAR i hdt BReehiiVall eAREd in the process.

It should be clear that all the abovementioned arrangements of the invention

enable a process, such as etching, to be achieved by bringing together at least two

necessary components for the process at just the locations on the surface to be
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second conponents for processing the surface can be
applied directly to the surface to be processed. For
wWex@npd411 silicon can be directly etched as deBCY/AG2m®9/000098
previously but w thout the requirenent for a surface
layer. In this variation, it can be advantageous to
[imt the spreadi ng of the d8posi ted sol utions using
surface treatnments. For exanple, silicon surfaces can
pro€eshé® - FdrgRb&dsedishith AYHERAE Nhis! dpproalie s dvaEPeyul Bcause toxic
fluoride solutions to renpve any native oxide |ayer
ory ¢parosivg LPhgmicah dempounsls sug pelyegenyratedpiti the docation to be processed.

e h barriers.c be used t.0 reduce
I AN Bxost S QLR ans St iy G e PP S Ofors
(i D’Béd(lcedi Bhénhicalt usbge; @hé R réducad shdrie@Nwskt@X FARhdrawed, since the
using the preferred arrangenent described above, t hen :
méws%k cempenents, gt theeProgesging tgasHon mtwmlﬂy anore gazilyahandled
Xi i hi.C ci
(5 o ARGy ik ety St Btfhnt B rfORABE ek Bporonch
er(ag]eodhes.lseroih patesned depdsitionx tedRniqhes ElIiUhS aﬁrmkgetg @ﬁﬁﬁ]ﬂig The
it js necessaré’to limt the gonce tration o

corfostye; QREMIGHS atYPIGHY sped dor dhe netrling ook ndgials, t‘ilfﬁllec‘F‘ﬁ% and
sefiéAHRuEMRKark Yiffiehlt ?B(Bgﬂb%it‘{ﬁ b Ypafb D& He 'Iﬁ‘arﬁlglebwag&eﬁ% corrode

It should be clear that all t'he abovenenti oned
cmmpqamgenéﬂmihmdpﬂh@nﬂnvbmmemn enabl e a process, such

as etching, to be achieved by bringing together at

| eadt wilhdbenappeepiated; by apepesme skidlefloin the earp that awmezqusj vagiations
arld? REAIdRSS Pyt B ﬁl'dﬁé &6 eﬂ{e 1@%9{1&9 Qﬁs Skbwii Gh the specific

processes such as etch |ng proac

erbpnsiment njs dgthouh deparing from thePiron 159Pg ©F o veation as broadly

deseritdu e ;&é@nﬂ&hbocﬁﬁﬁﬁtfs ake Gheaéfotd)@o bocahdidéted th dlBrespects as
s desirable because of (i) the

Hﬁﬁﬁﬁ%ﬁ?ﬁ n@%?%Fcué? the process for human operators;
(ii) reduced chen1ca| usage; and (iii) reduced

chem cal waste. Furthernore, since the individua
conponents of the processing reaction are typically
nore easily handled (i.e., are less chemcally active)
than the active etchant or nodifier, the approach
enabl es the use of patterned deposition techni ques
such as inkjet printing. The corrosive chem cals
typically used for the etching of netals, dielectrics
and sem conductors are difficult to deposit in a
pattern-w se manner because they corrode conponents of
the fluid path in the devices. It wll be appreciated
by persons skilled in the art that numerous variations
and/or nodifications my be made to the invention as
shown in the specific enbodi nents wi thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all respects as illustrative and not
restrictive. THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS
FOLLOAS: - 1. A nethod of processing a surface, wherein
the process is restricted to an area of the surface
defined by a predeterm ned pattern, the nethod
conprising: (a) providing at least a first conponent
requi red for the processing of the
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surface as a | ayer extending over a region of the

surface to be processed which at |east covers an area
W@Roovket7pr edet er mi ned pattern; (b) providi ng aRCT/aE2109/000098

one deposition conposition conprising one or nore

further conponents required for the processing of the

surface; and (c) applying tRé at | east one deposition

conmposition over the region to be processed accordlng

THE oA TSR TbaHe PRl ES o R AR FORF 65

wWth the one or nore further conponents required for

1.processisng 6f tc{}ﬁré&: L@é?er adl 3\%% ?mepr%géss%?es?ﬁétgd to an

|n the area o m ne
arge i swifacs] @ﬁm:cibm predetgrmined pat;@n thomethodicamprising:

(ahi rst C9f6i)@dlﬁ§tat 1635t %nﬁ'fsf‘ Qox‘ﬁﬁ@ﬁen& |?€qlfn%9' P R phﬂ:%ssmg of the

qli%lpface to “4008888 IS | ﬁi hase.
812 dAYCE P’étF ing QKraieRion ﬂp%% cg ¥hpe Procryged Mbich at least
cdviefssdn a@éamttneptedetexﬁmedipmr@ver the region of the ,

Gt hod” Bividle B 345 98¢ deosifir” solfbtiti? RaRGHisie qug or more
fugthpt ¢oapoments hexuined fardbe pwcessingrof tesseficgnddt he fir st
FOTPONCRL AULE 1L HDRIBEGESS Shfoor BESHE/RERY o be

s const Fous
Pr@Fesé‘FCh@%PEEh%@rtb‘? nredﬁérrma pattedkpri sing the first

SHOBP AR ipst eeﬂlﬁmnﬂ ﬁaq%i’:@dl féﬂ%oéc%@ﬂn@ fih@Euﬂfefé@ a%tsr \RfﬁH €hd ene or

cessed is
mg ﬁm%sr SRS EFEATed foF PRSFFINESYe SHEacF| i gfocess the Surface
ordyp ifpthe erda, ofeld predétexgninedpattehe regi on of the surface to

be Procyge %?enllxdcdf @1{3(9% Ime‘ij vm/erqu %ey la ggr c%xr? Q'isHigl t?le ﬁrst component,

ontalnlng eva
exdendimgeves thetiagion of thej wrfacmmdn@pm@qessedh@mfa gaétphemmo nent

3on the fmé fn?éiﬁod dt clI H? 1 ReRQf (R 1aGd Ao rfﬁls‘i'@eﬂh@'fﬂstt&%ponent

appl yin sol uti on conta| first

nmet hod
RN tf@dﬁ%‘PWgéheaﬁ“ffP%ﬁ/&Ddﬁ PreserRsd 1S 1 ashiguid ghase.
4. et hog Tasae Siiﬁfmd afJaIra{]leigz1 oEs hﬂd:réﬁiﬁ V?k]aiﬁbrbdiﬁ(hﬁtenﬁr isnip[ﬂ&d to the
e i m er
BB 30 etyortraed P e, By GoBRPn<h SETHEH for 1B et iR of e
swafhde is opestrdinatwithinaheperous lagatt al yses the processing of
sthe surfigeemeidhd Jpﬁaﬁ?? h%ré?{l tlgé Q?EP &{#?ﬁfr% fle {26 component,
ur e processi ng

‘additive acts as sur f act

extending pyes the regionph therrarfaeritodre pEpegs ss aelrasisnlid rer.

6.addi tivahe Wﬁ&f’oﬁ A18in® 5 iviiet@h tidla ﬁﬁigoﬂﬂe Grstt db?nponent
s{ﬂ_é{acela 11. (;)F]g net hod ofbc a|m \Aﬁg;el 1

ORI PETT n‘ﬁ?ﬁ"& ¢ 49 beprpeRTestt 1 d %BP("@ YngPplying a

sadwtéon tdmainingi the foft ctqumantf @leevapoRating nobame df ithe solution to

dé}?)%{t kh%%r?y%odg%\ﬁn?&%gttngﬁocr st conponent over the region

&Ssed at el evated
The method of claim 6 wherein the method of applying the solution

containing the first component comprises a flow-on method, a spin-on method, a spray
coating method or an inkjet printing method.

8. The method of claim 6 wherein the solution containing the first component
also contains an additive which enhances or catalyses the processing of the surface.

9. The method of claim 8 wherein the additive acts as a surfactant during the
processing of the surface.

10 The method of claim 8 wherein the additive reduces the critical surface
tension of the surface layer.
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tenperature to forma layer and hardening the |ayer by
cooling. 12. The nethod as clained in any one of the
Woe@oeeH7ny cl ai ns wherein the process materi al PCT/8H2EW8/000098
by the m xture of the first and the one or nore
further conponents has a physical characteristic
making it difficult to handl@ (such as being highly
corrosive, toxic viscous, or sticky) and the one or
re further co n nIs o not exhibit the respectiv
har act ib? srf"i’g ro(% Aifbit o H W?lﬁcih@rf%‘f gompriging the first
cdmpmlemt dregndiag aved she iﬂgﬁ)mef thmdsurfacarw bengoeésscd & applikd by

i PR B HAG3RE i BEPRESARRCOI ) LDt
tegperahiye tﬁhfé)rrofa layes |an@ hardemmg thnhley@uba cobkingsur f ace i s

1Rrocessefe I?ﬁ/etlﬁﬂpbs/ tlafinéd naXr$f ofd omeefn‘e du’) clal}lfis wherein the

redetern1ne ﬂttern one O

prpest paignal Geatihelhs Theue P skt lif%$ qs}do@@se@d opymore further

co&hﬁo@émtﬁl Gas h@h@ﬁb&lfcﬂlaﬁctehb&c &lﬂkilfgC? rﬁlhﬂéﬁcidfﬁ@o handle (such as being
e od 0 essin

B BEENTR aris ek S ik, 288 E R 8y Pork BRHE Sepibrionts do

nog exliibit heokspmeiveedharastaristie dr exitibit thelchamdtetibtee totadbsseigdegfee. .

13.he surige ﬁleﬁﬁ)ldrkﬁo%&%qifr&galﬁlg I hf% th%fé% ﬁ{erguﬁﬁge is processed

pattern, CONpri sl n
byseiehing écqoéfi}ég togihe pradeierpined @a@rm ned naterial, the

14 ur f aceTh@wRthodWTRiny Une bfdlaim§aASt 12 whiefeht tlféodﬁﬂﬁéheﬁtprocessed
i.red for qetchl r‘ig t he edet.erm ned material; (b)
Ypé}p%y)fllag Alpysgo aldp th SRS RS Pbsi ti on
1xconpri sThe metwdof zmyrcmefafrcﬂdms lcop avhereirs tHeesyufiaceid frocessed
bR e R PR SHALNRIBESLLAline@Rther) aPLYI NG

one deposi 0 the surface
16.ayer atbomiithng oﬁapltohessmgezd emréaq«‘n asecaipwdtigralgimphdbrthpsurface

be‘iﬁbte aséiﬁ'fa@é: @ f! ApRIdefeRiiiel sfhskgnalhelé ke btchf gp@f”ﬁﬁt s@fatcé being
he one or nor e further conponents t

aCF%"&F‘IﬁntO dhe prRdeteuped Ratlsh & methed camPEENge processe d
(apccor di figming theespfeddhpirnowe the Prédtdimined. mikeialBhé @drface

I d [ | e
s SRR T B o R EPReR) BUIFER oL fehingcted Sl hined
malieoal; de, silicon nitride, silicon carbide, TCOs,

| !
(bgatatSZr nﬁlrr?gfsﬁnﬁ%fm{ Zersalkg n@'?lg &tltFtﬁ{ c&ﬁhgsﬁéns Fblﬁ?ﬁé‘lﬁéﬂ%ge or more
fugtherrompogenty egquirgd for, etqhmg the gradeteemined matesipl ander eof

(cind senhsNidpCherat"RAR! bl epdilondiad &Etidncﬂf"the surface layer
| 1'i um arseni de, indi um phosphi de, or

acg?ﬁdg%tozlﬂﬁwg‘iﬁe@?lf‘? PASHEr nani um or
whdretpgt thel,mir@eé layeneampeisingl the fifht lwﬁlpbm’ﬂt @ets with the one or more

fugtﬁH e tgltge’tc C%ggggio& éﬁ’l t% e??é} a'lcgfpnq%?eréerl bé: processed

amr@mmmweéﬁcmmuedpwm contains a pol ymer

17. The method of claim 16 wherein predetermined material is selected from

the group comprising dielectrics such as silicon dioxide, silicon nitride, silicon carbide,
TCOs, glass, organic resins and other polymers including pattern mask materials,
metals such as aluminium, copper, silver, gold, tin and lead or alloys thereof and
semiconductor materials including silicon, germanium, gallium-arsenide, indium
phosphide, or alloys such as silicon-germanium or aluminium-gallium-arsenid, indium-
selenide, galium-selenide, Cadmium-telluride or Copper indium gallium selenide
(CIGS).
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| ayer. 19. The nmethod of claim 18 wherein the polyner
| ayer is acidic. 20. The nethod of claim 16 wherein

wWo bwosrice | ayer is water-soluble. 21. The nRECTaU209/000098
claim 16 wherein the surface |ayer contains one of
pol yacrylic acid, polystyrene sul phate, an acidic
pol yt hi ophene derivative, aR3acidic polyaniline
derivative, or a mater sol ubl e phenolic resin. 22. The

t hod laim1 ; th ti ti
e s AL 4P s 5, B S5 STl By TR botmer
lag¢rai m 22 wherein the source of fluoride ions is

1 OV de‘fh@)ﬁeﬁ{bﬁ claEFH vS’Jer dé?ﬂ%lﬁﬁéﬁlﬁ%&r ch iel tetra

al kyl ammlumf uor| ithium

2G| yor i ddhe methogiod claim Hédvl@sele thei swefdce layer iawater-seluble. 16

2Mher ei nTﬁé"rﬂetﬁB& mfﬂglaﬁﬁsw thekdin Otﬂienélﬁ‘ﬁlée |lﬁyé} contalns one of
licon solar evi ce.

ielectri,
HEIGL 0 DAY iRt BB bGiei s APl R G SeR i o iy acidic
pdlya[ﬁlma‘deml?hﬁﬂre opatvaret Soltlbie@ae@blﬁnhmon sol ar cell
evi ce. S i a
2% to Tlﬁg d eﬂgm?dngp gﬁﬁg n1§| Wﬁ%rglrr)ln@% rr(%) omﬁXn V\go%mgrk %{)x'r{:t%lns a
Sogmeffxiéblorlde iomsove any part of the | ayer conprl sing the
23,1 st COEPAREYd Jf%%h@z%é?éﬁh%héj?o\ﬁé@oﬂoﬂlﬁﬂﬁi%%ﬁ? is %f’owded by

pattern and any unwanted processi ng products
oneRrBRre of: ammening fposidesaicta atkybammonipse fiyeridg sadlum fluoride,
ar@Uithiagefl@dride. predet ernmined material and the etching of

PYURETA T R R .

optapEs nrtadmles:trrqiaymrtolf amltconrpmlhlséerhlgiew'we or nore
onpone r C
5(;” edet erlﬁr}lé rr}réegﬂdﬁ bf glarqq 24 %ﬁer@ﬁovﬂlg ?)Rgrﬁlggég gre usgd to form metal
C@@ﬁ&ﬁstptsﬁlérﬁ?ﬂ@@ﬁﬁ@@ qu]dhivé‘@rrprl sing at least a further
26:0nponeirhe hfé%ﬂdrﬁ(tlfﬁﬂed iR 8n fbﬁé“bf‘cﬂaﬁ{s f he2s 1nclud1r(1jg a final step
redeterm ned materi al appl yi ng the sai
F¥{%%nd second dep03|t| on conposition over the
wasﬁgngﬁlet surfaee & odmmireamgqrm ofytHedlaydrecopipeitaigethei firedcomponent

A G0 R0 B AFREBRE bl s
2% onpérmasthed of etching senwfade, dbp owriface divingoarparficeiafra predetermined
m&lefill &hd 8O RBing o thes dﬂfa%g %Eﬁg{?cpat tnrg% %r%g&et%ﬁ]med patten, the

according to thie predetermn
mgthod CQMBHESING and 27 wherein a conponent of a

deposi f(a)on providing a first deposition composition comprising one or more

components required for the etching of the predetermined material;
(b) providing a second deposition composition comprising at least a
further component required for the etching of the predetermined material;
and
(c) applying the said first and second deposition composition over the
region to be etched according to the predetermined pattern;
whereby the one or more components of the first deposition composition act with the
one or more components of the second deposition composition to etch a region of the
predetermined material a according to the predetermined pattern.
28.  The method of claims 16 and 27 wherein a component of a deposition
composition comprises an oxidising agent for the predetermined material to be etched.
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conposition conprises an oxidi sing agent for the
predeterm ned material to be etched. 29. The nethod of

W@ k@981 wher ei n t he oxi di sing agent i s one OPCTAURG08/000098
aci d and hydrogen peroxide. 30. The nethod of claim1l
or 16 wherein the predeterm ned material is silicon.
31. The method as clainmed i A4any one of the preceding
claims wherein a deposition 5 conposition is delivered

[ n op- W, S nne 2. .The method of claim31. .
2iner BREGHEEE B2 s e oRiF RO RNl P At acid and
hyslopdengeraxideng an i nkj et printing device. 33. The

: . . ¢ ~adina. cl.ai.
S mer it AENG B il 1 br B0y e phelf Bl (#4f1Eon.
3lcont Thamethod pstlaimad-inany ongofthe priseding clairds whersined dergsition
o O b oY i ng.dovi cor o

one Coa . ;.

Yont | HmEEof Hgflé’cm 5?’ W{%dreelﬁsaéj agfepaitig Fesapgsitin are
apptiedtising asl fikijet @rinting device.
33.  The method as claimed in any one of the preceding claims wherein a deposition

composition is delivered as a continuous fluid stream.

34. The method of claim 33 wherein the stream is generated by a device which
is one of: an electrohydrodynamic printing device; a continuous inkjet printing device
or an aerosol jet printing device.

SUBSTITUTE SHEET (RULE 26) RO/AU



