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Patterned Photoacid Etching and Articles Therefrom
Rel ated Application This application clains priority
W@ 200819696, N. 11/ 756, 866, which was filed on JeeiEU32008/064193
2007, and is herein incorporated by reference inits
entirety. Field This disclosure relates to nethods of
patterning using photoacid etching and articles nade
therefrom Background Integrated circuits include
conbi nati ons of el ectroactive devices such as
resistors, ode ransistors |inked
{oget hor - HyRHsFRES PEGRAEE Rhie A FGTR Fodte from
integrated circuits include a nunber of |ayers such as
netal |ayers, dielectric |layers, and active |ayers
typically fornmed on a Relatieddpdicaton mat eri al .

!t dBPapBlicdibplis PHpRcaP Ao Ba TP R g it Bhan vune 1

2002%848 $ RrcilBh@ipRhtcd By rétbRAcPRt it t he | ayers
usi ng photolithography in an additive or a subtractive

process which can include a chem cal etching step to
define various circuit conpﬁ.ﬁr Tradi tiona
integrated circuits can be 19 t dlrectly on a silicon

chi ghisM¥scgosiRCRMdso nidARIdE ol sttdRiaR udingipRb®kEE tetdhihg and
flexible integrated circuits. It has been shown that

artidqyingasiediielse™. such as zi nc oxi de can be deposited on
gl ass or plastic substrates that can then be used to
build very useful integrated circuits. The current
met hod used for patterni Back@®unllayers in thin film
integrated circuits, such as those found in flat pane
di s E)mtagrgteducgfcw@s igelyde Pembinatinnsioh glsggoacsiye devigessugh eeresistors,
dlotrar%%ﬁ;#aacltltglﬁss é%SZ Ptomil%ﬂ%eﬁ? chetr ?}/} e eg{rﬁtapcoormelgctlso s. Thin film

intp@hfce rcﬁcﬁltsanah@é @h@@b&tofba/yewmﬁ Uk enctad [dyRe, aiele@fhc layers, and
devel op the photoreS|st and then etch away

actijedptre bped!p demedom W@lw@?tﬁb@l@?fﬂabyﬁmlQ?élb’ntjllléﬁtfh gyrcuit
eleﬁleg{s an, rtthlmq%&%la@e% HRkEER c?e%t&lrb%g&%gslhﬁg Vﬁ)t%l}sqcrl%?gof

rnaterlal and then patterning the layers using photolithography in an additive or a
subtractive process which can include a chemical etching step to define various circuit
components.

Traditional integrated circuits can be built directly on a silicon chip. More
recently, there has been an interest in flexible integrated circuits. It has been shown that
semiconductors such as zinc oxide can be deposited on glass or plastic substrates that can
then be used to build very useful integrated circuits. The current method used for
patterning most layers in thin film integrated circuits, such as those found in flat panel
displays, is to deposit a continuous layer of a given material (such as a semiconductor for
thin film transistors), coat the layer with a photoresist, pattern the photoresist by exposure
to radiation, develop the photoresist, and then etch away the unprotected parts of the
continuous layer using either a dry or wet etching process to produce the patterned circuit

element.
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In view of the foregoing, we recognize there is a need
for a nethod of making thin filmintegrated circuits
W@ b@s/15@9f ast er and i nvol ves fewer steps. |t heGI/bsn8/064193
found that the patterning and the etching processes
can be conbined into one step elimnating the need for
t he photoresi st devel opment step and the acid etching
step. Reducing the nunber SBMM@r¥ps required to pattern
| ay %g §1e{)vnof"?hé H)' 01111 ,We‘ rgéo%%z%ttﬁéjre ‘f§ a ﬁé%dtfof%ﬂle{h%ﬁ%lf trna'kﬂlg thin
substanti al cos séalngs. n-one as I'S
filiniivtegratedrtiron@y/thaeis f@ferand iiblogves %er s&dpR g Itehas bbat foah@that the
conprising an aci d-etchable |ayer, a water-sol uble
patisanipgepd g tehing BiegeacpHLisLe inserisioLang ptepichnupsngdhe need
d
forggfﬁlg&rtﬂrle%@ c?ev'e%ﬁf%{sﬂlsg %agtélé 8?11 ge?cg%%%t Iie?fucmg the number of
stepOrguirsd gpadtarmslayds éf € thabFikn iaygntcdpicdt wat esulsol subdtential cost
pol ymer matrix, providing a photoacid generator,
Savdlk@osi ng t he substrate to actinic radiation, and
re t:
| vl (R oldhioh Rrok e AAGE cBBRRGh 1 Bt oo
an atidekdhabledaytr] a@atdevolable o ypidr Snangx, mmdw;ﬁhbfd)gcﬂ generator.
substr at e conprising a.conductive aci det chabl e | ayer,
addimanosheraerset. $bip ibieationpiavisdes amstiod ok RatierRiRg: WaMtying

pré&dif Qts{ﬂgstr%l A ?xﬁ)rﬁl’ﬁgsab a%{a@etcm@ﬁk%nhrﬁewﬂgy éPhcfl?olé Bolymer

actl Icra renoving the nmatrix
maitrivy, @ndviding prphwiodeis ganatitoeaxbosieg thelsabgraicosictipicaadistson, and
for, patternl ng thin filmintegrated circuits that has
renpQyis the t”éaﬁélxt han the conventional process described

aboyevelahoise t @ bt layer of
gener ? oa P : %p@ﬁeﬁd&g g&gi%mgg %\};1&%3 %tPe p%%)érregrrmnrgaa rx o
cletwoztiot da\ace:lecmpsmmg mevmiﬂg a subpstran compssingbhesndubhee acid-

d t tt wh th
etCﬁ%%lP fager @3%3% 33@33& o yoleipdly msrmeitiy arﬁg?sph&g@ﬁld dencrator to the

suﬁ%%{eeé)gﬁ)gm RS AEXRB ainiP YodPARR, A6 feln O BaftiTask.
[1Tcation: the terns , an",” and "the
ar e Tlhﬂsedvemtbe modmclﬁyaasiﬂieymimd:da ld'\&tr -dostgebcasn &1 patememythin film

nmor e, of t?e elene ei ng descri bed; the._t

r
mte%feﬁe Cg%r?émtélas &SEPp aﬁﬁ SFQIyeRtqn3 PTOF%Sé@FS%bFE above. It
usGERRN &hed Gt b Photoacid generator (PAG) held in a water-soluble polymer

matrix to etch acid-sensitive coatings on substrates. The acid can be generated in patterns
when the polymer matrix is exposed to radiation that has been patterned, for example, by
passing it through a mask.

In this application:

(13 ” (13

the terms “a”, “an”, and “the” are used interchangeably with “at least one” to mean
one or more of the elements being described;

the term “acid-etchable” refers to materials that react with generated acid to
change the physical properties of those materials—properties such as, for example,
conductivity, solubility, transparency, translucency, chromaticity, reflectivity, and the like;

the term “conductive” refers to materials that are electrically conductive or

semiconductive;
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change the physical properties of those
mat eri al s-properties such as, for exanple,

W@ omwdastedi ty, solubility, transparency, transPUEsY$/064193
chronaticity, reflectivity, and the |like; the term
"conductive" refers to materials that are electrically
conductive or seniconductive;the terns "pattern”,
" patheéﬁlﬁ%ﬂmattgm”"‘b)att@r@ﬁ mgf'paftf@f@mg tisTes tQ & AP fegw aiana

t C
corﬁf%u?é)[ s a?{h% T %ﬁa&r rgglﬂﬁ CI% %ﬁﬁg@gatl%hgt?craglf&&de regular

arrﬁﬁd’tﬂ&ﬁﬂdiﬁr[ aySys@ff fézﬁ@%ybﬁﬁm@furéd druCdouttisation od both; and
conbi nation of both; and the term "water solublllt
r at & tep eyvater WIWBtYena@p sefarstto e qlanged g regrired fgfa%rfﬂnéi’le of

mafcri tcﬁgéoﬁle dofy étgl % Q &Q&Pﬂ) {hglfgll 60 phSt gghh sample
&y P MRS R A R P e

oW Nng proc sanpl e

is efﬂde&/ ted 5 nd vidl, bfnl vhAtveter lsSadaddiaﬁii o didl iwecapped. Tihg time required for
pped. The tine re uired for the sanple to dissol ve

theosa%ﬂeetpéilgﬁowﬁ comelaigly & thanyate vglﬂmhﬂlgmg e \ipldp rffcgrded The

ela e%qm@ﬁr cg&gle‘?%]&ws%%ﬁloﬁﬂdﬁ %ﬁpﬁ?ﬁ%@&zﬁte&jk@ﬁ&%&@g& of

e sanpl e er so u y rate
sunirae ybofe suhengoy €8 ﬂi&tprésﬁﬂﬁﬁtlémﬁbnl1§n(5t0t1tehdiﬁdaﬁ diestribo cach
descri be each di scl gsed enbodi nt of ever

disclosgdesrabrdimpryp @fve%@pban&l&ﬁlp heiessat m‘rﬁawmf gueddgures and
hifel B Roh Sl AE ﬁ"%f%#%?%@z Qb fraivg | o

enﬁb&nmmmtlon of the EXamnngs Fig. laillustrates an
enbodi nent of the invention that includes an article
that includes a polynmer matrix containing a photoacid

generator and a RRYLAYRSK UghgfﬂththHggrates t he

enbodi ment of the inventi n shown 1 n la after
expogure ilandactewe copodintent & tge iR@ntidd that inaludss @narticle that

) odi nent of the inventi n incl udes an article
mc\i‘#r‘li%ﬁ aQ0p51y ARATDREQTHARING AP %&EHF%%@@ME%OH}% a
p hofgaqh, ¢ g&aRs %ﬁm@ﬂ%@tﬁ%@%&ﬁ@éﬁmn h&wn 2PFio. 1a after exposure

Ilustrates the e ment of the invention sfown in
an&ﬁgwﬂdmm@ﬂter exposure and devel opnent . Flg 3is a

B 2R o b T RSP e B HRAE vhor

polymer matrix and a donor layer containing a photoacid generator and a photomask.

Fig. 2b illustrates the embodiment of the invention shown in Fig. 2a after exposure
and development.

Fig. 3 is a photomicrograph of a thin film transistor of Example 1 that has ZnO
between the source and drain electrodes.

Fig. 4 is a photomicrograph of a thin film transistor of Example 1 that has had the
ZnO between the source and drain electrodes etched according to a method of this
invention.

Fig. 5 is a graph of the performance characteristics of the thin film transistor of

Example 1 before and after photoacid etching.
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Fig. 4 is a photom crograph of a thin filmtransistor

of Exanple 1 that has had the ZnO between the source
waeasds@mbdn el ectrodes etched according to a nmek¢ibUuS29P8/064193

this invention. Fig. 5 is a graph of the performance

characteristics of the thin filmtransistor of Exanple

1 before and after photoacid etching. Detail ed

Descri ption Al nunbelgtailed PeseEpHonssuned to be

m)di f th
nune#pgg? r%%gzg} &%m%g%#% %H@E%eagg %%#8 ersThe
recstuﬁ@uaﬁdmmdcal ﬂangéfsady d’nﬁﬁ@lﬁts(lﬁclgdes all tuentierd gubhuid@;swﬂthm that
5). Photoacid etching

1.5, 2, 2.75, 3, 3.80, 4
rané%ﬁlﬁe Be | (@ 8ddlwlesloddcs b t3e?’ ﬁ@d“ PPl es. An article
ghg@é%ﬁﬁ % c'hh%caﬁ%%gécﬂ%%é?du;ég :ﬁﬁ@{ﬁ&?aﬁ@f@gr N {Ptgcl@{s provided

thaa n@lmpns;mb atsobgtiate @ameisatgain acidetchailé enyaled vmtetrmhfble:pdlymer
be easily fabricated using gatter ned

mafie B¢ & MEPILREH-28R§ 0k s Tthﬁé’a ¢reed pgickkgapbe eapily fabricated using
patt2fl @fdtégcegsﬂagadaéc% a0 d%ﬁ gaag&?tf hed lpﬁ%a%ﬁ%@n XBPE&be

to ac radi ati on or, native e aC I NniC
pattatiéddrdanerc edpobel foaictiric maﬁaﬂuyn orf ﬁ)llterﬁatﬁvre‘m ¢he Jediswiradjaiién can

t hrough a mask. Conbi pations patterned photoacid
be @%tﬁré?%w forgxample, RRISEIE it ﬁlé@ug%sa Hagk: ronplinaioas gf gyterned

ph§BRLETAALEA (dilich HSEhARUNG: ad IRoRERAELRE tifles

a su ate ates u or ‘this pur pose
discloshirade, for exanple, silicon wafers, thin glass
pl at

pol ﬁﬁﬁaf@ieeéélghgsagéﬁéignéy%mf%.Upgfﬁ g\ﬁfﬁﬂg E@%&%@Cmﬁ?, for
exeirﬁ%l@l ﬁl@coﬁ%f@l@pﬂhﬁ{ ?gs ﬁ%& %?lbﬁyggssggtgﬁé gé@@re’r@ﬁid{ ¢

ductive materi as t ectro
polymmideg pobrstersyatetad foitsf aridhtha like| hiehlee tdsmﬂnplatbel\tha:te]se substrates

Thi s i ncl des such. materials, for exanple, .a )
cany\hgydh AR 815?)@““‘6@&&011 AR08 HFE BheIeTHRASS ilbdi cqpiruction of

thi% gi‘fﬂ;l !e%ﬁ%m@'?le@l%ésd 'ﬁ{ls:ﬁﬁMd%s stﬁ‘}ﬁ%ateﬂ_&w'f&a&a é)tl@ la$ afofinum,

hin l'ayer of an insulating, conducti n
copmmgodxhdudsﬂmgnrmterl al that is dep05| ted on the

subgtrate, The acjd-etchabl e |ayer nm :
c ondHE PUREAC FORTEECSAR 4 BEE RAF MRt LIS Y|t§g§§ﬁ1§beathm layer

of A IrdaBligd %Qh@uc@iﬁé at sérﬁlcln?d'ﬁ%ﬁﬁg hﬁférﬂdpﬂ"lat 5 Aep&S¥RABh he substrate.
conductive netal S such as al um num

The acid-etchable layer can comprise conductors such as acid-etchable metallic layers.
Acid-etchable metallic layers include, for example, conductive metals such as aluminum,
titanium, silver, copper, and gold. The acid-etchable layer can also include metal oxides
that are conducting or semiconducting. Metal oxides that are acid-etchable include, for
example, zinc oxide, tin oxide, indium oxide, indium-tin oxide, and indium-gallium-zinc
oxide. These metal oxides are particularly useful in that they are transparent and are
therefore useful for making transparent electrodes which can be used in light-emitting
electroactive devices such as light-emitting diodes or photoactive devices such as
photovoltaic cells. Other acid-etchable layers that can be useful in this invention include
insulators or dielectrics such as metal oxides and metal nitrides, for example, aluminum
oxide, zinc oxide, titanium dioxide, silicon dioxide, and silicon nitride. The acid-etchable

layer can also be a surface of the substrate itself.
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titanium silver, copper, and gold. The acid-etchable
| ayer can al so include netal oxides that are
W@ omwdastedhg or sem conducting. Metal oxides the€T/HS208/064193
aci d-etchabl e include, for exanple, zinc oxide, tin
oxi de, indium oxide, indiumtin oxide, and
i ndiumgal liumzinc oxide. These netal oxides are
par ¥isexedharginga@d-gichphle dayges qanagfcafodayqranEmatcanls thaigeact with

L G R D i AT
fordgum@ RS sl ulsifityasHow Gtk ottt trﬁpdmndplgdﬁal Miopgiies @ﬂ@b imégerial that

devi ces such as photovoltaic cells. O her " )
carhehaggetanf it arq wl@rléhq spatext ahthsders arcifl-cichabls), include electrical
tl
or %ﬁ{‘ cg%i‘u tl@ﬁ % e?&iﬁ!yﬁ l?{o 851t35j ft&hﬁﬁéern n% Saind 4 ec‘ﬁ%nt{l The
acidxdteh@bledhye cﬁxxb@i&m stifh@nifuhe dib@bfatd étselbi Fd)mam@leomtﬂesubstrate
and silicon nitride. The acid-etchable Iager can al so

is glassqths geidzgtehable lpye can bs theauefars afdhe glass which ca elange in
i f r jals
e AR A P e el B P BISRIIR S
i mpaht aﬂtclepllﬁymdeﬂi wpteopelubly polynidratatiiat dhcahatris uahc@sprise

for exanp solubility. However other inportant
CO@HWH% ﬁ%ﬁ&@fqrégluék file-foriiag palymen so 1%5??@@%“ and

Bibte &G Xi‘@)tuligoﬂlbtlg] HORIRAE R AR th&fi®can be removed from
D Bheps 2 e e

etc , I ncl ectrical or therma
thecsnhgtread invabioyt 30 mamsgsanréessyaboaht Dmiriutes dryigss, about 5 minutes or less,

transl ucency, and reflectivjt The aci d- etchable
or FYEPEROBMeGENY T 45 PSS TPhGdiTa St BOBTERAYA! Of hgrmatrix

carfgé;g?(l evé td'i m{@ﬁfo Ircexﬁé)s%ﬁsdreats, it bﬂl ﬁ)w‘ep r@solutlon

e surface o gl ass I ch can change
ofﬂnlmﬁams@amency (or reflectivity) when exposed to
aci ds such as hydrofluoric acid. The article includes
a wahe firs ebupbeenp of theefiatigisd watei: !ftﬂuhitatﬁllﬂpfomng polymer.
npri se conponents such as a _water-so
Swrt%hl?rp?lafm?fwns@ Iy g have andYlyof pf fegst 2008, wailb fn thg gapge of

o R 88 B BRBLSRY B R e
thi® %ﬁﬁﬁ@lﬁ éh@etacg‘?ﬁﬁteﬁa’ﬂ ‘Th@ ﬁirﬁgoﬁ’ﬁmé %§Elme"f‘ M brodRie the coating

m nutes or |ess, about m nutes or lI'ess, or even
magivowithwnehinh nthIBemgredhmamAQmevl/as%h@dugh pdiymatsexf thiRgypicdire

enoyv f the matri el t djffusion; o
walgE SR, Bleiigoutte SpERe. St el Soielk S bt have o
wal@36hubilitPtOin thd @an@abt PhRRGkA5 $RhoTh eanfd' defibrallp MRAASA seful

of the matrix is wat er soluble filmform ng pol ymer.

Wa&msolableeooyhsohqrﬁbp@ aenier sdlhlyliyantehedViemantastio dthoats. [Felasforming
pol%lhl%%odanl'{néﬁcliel Yor e@(a}n?fe, i)glggglyf)glcohol (M;, of 3,000), poly (acrylic acid)
(M;, 0f 90,000 or greater) and polyvinyl pyrrolidone (M;, of 40,000 or 360,000). Other

water-soluble, film forming polymers known to those skilled in the art can be used.

The second ingredient of the polymer matrix of this invention can optionally be a
solubility accelerator. This solubility accelerator can comprise a water soluble compound
that is also compatible with the film-forming polymer and acts to speed up the rate of
dissolution of a coating made with the polymer. The solubility accelerator dissolves in

water much more rapidly than the polymer and useful compounds are those that have a

-5-
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2,000 to 400,000. Filmformng polynmers are polyners
that can be coated to produce a thin, continuous,
W@ h@etswd1 material. The filmform ng pol ymer CREI/US2008/064193
provi de the coating matrix w thin which other
ingredients are carried. AIthough pol ymers of this
ype are water soluble, they can dissolve slowy

Waslmwlabﬂléy (e @I%@ste)réw BOUsgf) amlrablm%s\ﬂesoal%tfy@ﬁcelerator
{ t
caﬁsﬁ ar%baénag%%[lllg% a ?ﬁghﬁrw@ ghE gg?c?qu‘PfIO@Oe(?? lgé‘é[ g% c%iclgqngbootﬁglﬁs useful as

a sblabsﬂltya amteedtoﬁml doliblinaltiyn Fdtheth© filrh-foinfid @Slyihﬁtr dahpigligle salts
Flln}forn1ng ynmers can jncl ude, for exanp

sughosy (ar ﬁwm@lpc?@ﬁ&m pegipte oA PmidRy ﬁ«;dlpwghometea%ﬂd&)m

o) I

chipf{Re-3paii BEBleofoBiugoBt. FRRHER i oBith LB,
malzaésinm $raidy misokinoviarionatehod eitlsi kil dh&dldenoﬂgbﬁlc acids eath as, for

be used., The second i ngredi ent of the polyner nmatrix
exgspplefigiciagide Friaga 2eidng s lnencarifgnip acid: @GI qygﬂm@ itlyohols such as,

C r

e b e S S SR
solubiity adcoictaasngicayinetldy petysasttladddsuttoassgpaek, copn gtlmehr ate

of dissolution of a coating made with the polyner. The
amyPGHIT, MALOGSHEN L PREYH San@sS@Il%sTlIerﬁqIIa}ﬂéw aReRIFrafps can also

I
e R AR S BOlORE P LA BOMRIMIES 1 oo
mabtosd, es kctoSanPusudsbibtyi dcadlbatasambs pfeudmthm tyy useful amount. In

accel erator can ha e an average nol ecyl ar mel ht of
magy ambomi‘@t%fge ﬁ%lg%l ISHEEIcTAer 18 BrSTlink & cUaRIan aagutal wt% to
I b I
o A AR o, AP e By S ung by any
theexg ok &¢licsed ithatmttecetubiléy ascdiratorddaro dlssl@lvecSmdfﬁnﬂIly dlspersed in the

car bonate, sodi.um chl.orid di.um i odi de,.
filg fpyaing p%/&t%@ﬁﬁ?rﬁosﬁnaﬁﬁ aag acly o OYHRE VAT BATIHRY Blthe coatings, to

qufgﬁgﬂﬁ SWQ AYR B AR ¢ &'Ehﬁﬂ{ Qﬁ('f{' ﬁ{e?etﬁrqgcrjeégehhéjmlublhty rate

[For i organi ¢ aci‘ds such or exanpl e, tric
of&mwdnﬁtartarlc acid and toluenesulfonlc aci d; and
organi ¢ al cohol s such as, for exanpl e, glycero

sor ?‘hfz ﬂhr(?lﬂgfehigeﬁ ?J?t';[/lg éé@gﬁe OHaYi§0lan 3;6%{0851'18{5‘%@ a %lﬁppartlculate

use as s rators c

mamiay gac BHagolges irsthe filasofhiap olynt® and sHeadtsprovides the dried
Fectln mal t odextrins, or corn syrup solids. The
magy YYH R dyedEar spuahourfagifonplesy | e wigeen surface topology of the

drlg(? fshggr@ﬁg Ir%?%és%ﬁ% ﬁ]l{ﬂ]lcx{/]at@tssoﬂlblﬂ g%?r t9/|r0 nﬁ&ﬂ&ﬁ@rﬁ? THY, atrlx can have

es such as sucros | act os
incféaeed alrfiot hich yhaacs tesmid up clanwiner Waﬂﬁ@%f thél nanyx. Spemﬁc solid
useful ampunt. I n many enbodi nents the SOIUbI|Bw¥
apgipE

paricplaics can Biclyds ab}%@lﬁtpowef, l58roeg hipsk ofilighn sRfiump
aluminum silicate, fine glass beads, talc, clays, and TiO, coated mica. The solid
particulate can have a very small particle size since the matrix is often applied as a thin

layer, but solids with a particle size up to about 50 um can be useful.

Other ingredients can optionally be included in the polymer matrix in small
amounts for specific purposes, such as defoamers, plasticizers, leveling agents, dyes,
pigments, or organic solvents. Water-soluble polymer matrices of this invention can

include the undercoatings that are disclosed in U. S. Pat. Nos. 4,714,631 and 4,895,630

-6-
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about 50 wt% of the total matrix weight. Although not
W shing to be bound by any theory, it is believed that
W@ b@sssleabi | ity accel erators are di ssol ved or PCTEE2008/064193
di spersed in the film formng polymer of the coatings
and act, during water washing of the coatings, to
qui ckly dissolve fromaround the pol yner chains and

(bqthé?réb crheédes andthereterorolphile paiyts derckosed it HeS.RasiNg. 3,935,334
(N%-Itgfleta apgrebg%{cggﬂo {]tgd B%retf %né) OhYHEE o r{m t&' X can

ate that is
Ip?ggtlgsgl & t?{ soi E)I?ee lﬁrgl}tar Eng{rlrge%] ﬂi can reruesa%ﬁ] gnrtthgsﬁ{n?eg u10H include
wakddsbiaBR thaRO|sadly as, T&%xuﬂ@IéGGHEM’IfI&DNI@@QW@@WG@-@OMB@ solder

dried matrix is believed to aid water solubilit
magkyvadaha ipenicuror Ristiattionx L kG n Qﬁw@ndn@Hea%@T\dﬁRl‘é@@K
W%?QZBE Wéte?%!) fe SO (1%? ggsly %Vguli]a% BI%rT &hg,lgA%gnltkjﬂ eTX Other

I'C SO artlcu es can

uscéth LBl en rﬂmeﬁatetﬁaﬂﬁ be@nnblha@ Kor @dahipwpolﬁméhd‘.lﬁ‘iamx materials
potassiumalumnumsilicate, fine glass beads, talc,

dlséloé“;ﬁ’sm Grd Prt. &¥op 504 21464 (Abznd Fradersolubie maryy mefprgls and water-

w0 RS LR LPL B <5 SHAERA IR o

dispRkiires bewhich ardiierély iabsrpbrabddl Hymeﬁeaéhcb én tis@fdatiretyX her

i ngredients can optionally be included in the pon

mat Ahg Watersahible pakpueitBatrises fgbiginyeatipy ppbiekide %ncwa%

) I Y,

solgiﬁlge??g%ﬁ& néefr%lllger%téfé% ageeésag 1}// 888}{%% @@to&e{gg g% %tr%tlg I?a%e @ hi n%h enough
visosityitc @st bw signifidantheoh tesubsiutd ntdrudetiigd)are unreactlve to any

undercoatings, that are disclosed in U S, Pat. Nos.

photorerd geratgndisspl sUmrapCHse N Alf HRiCREEdY aBnacld generated by

thegﬁuégcga %i%fﬂ ?orp@l'nrhtll% 1ﬁﬁ%1 gcgthb Ruiidtrad ofp @fd e'g@rated by the

et al y i ncorporate
phditeﬁ@d gageatbr) ahdi] eart bemsﬂy ehq quicklyeemuvaddety @ﬁdhu{g with a highly
matrices that can be useful in this invention

POQHEQI% Sm asyvadel (Aditiopdly dheysshenldde polyspers thakfe got interact
ﬁhﬁ@g ' e 1 ..
rom eu strP@E%FBn%M%Q%§K%§%€§igE%ah%iﬁ%?hﬂﬁglﬁadwnon

prdﬁ&dDmN%Kldl\Bﬂra&Z Qudis waet thstahel blater selubigity oftdk polymer matrix is

avallable fron1TechSpray Amarillo, TX . O her useful
O e bR € OB FRRASYT R HEM g8 ddKiPS Riehp e solubility

acd%‘fgréltm?srdg e'g%brs}l%oggg; Rbiidess, 4l t%%%n@r%ﬁgaétf&l%rs and/dF %tr%a %)lvents

5,017, 4 wat er - so trix materi al
arevgttienslcind lehe bp hakaaas degled ¢r abdifg coatsgl and exchshing WharScteristics of
Pat.. No. 5,648,196 (Frechet et al.) the
the matrix.

The water solubility of the polymeric matrix does not significantly change after
irradiation with a wavelength of actinic radiation that activates the photoacid generator of
an article of this invention. By this it is meant that the water solubility of the polymeric
matrix in areas exposed to wavelengths of light that activate the photoacid generator is not
changed by less than about 50%, less than about 40%, less than about 30%, less than about
20%, or even less than about 10% compared with areas not exposed to actinic radiation, e.

g. arcas that have been blocked from exposure by a mask.
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di scl osures of which are hereby incorporated by

reference in their entirety. The water-sol ubl e pol yner
woredosiismwsl of this invention can include any  PCT/US2008/064193

wat er sol ubl e pol yner matrices that are easily coatable

onto the substrate, have a high enough viscosity to

not flow significantly on the substrate after coatin

ar e Thamatgssplpdla relyngt rp#fﬁﬁ@ééhl&m@f@ﬁ@ﬂa«ta@rln@lu@%phmaa%d
gergérg‘tgf ;@g% %ﬁﬁ aﬁloﬂ ’\xh%traectlﬂﬁ gcﬁgttlé . gp&%’aé’}ﬁ e@e‘%’fﬁﬁrs undergo a

en OaCI gene

fragmélﬁtuﬁd)mfbabt(tbﬂ 4l Islébﬁrhalbaﬂ@éf ofdcivds geBeIndtca deiay tHan€an diffuse
phot oaci d generator, and can be easily and qui ckl

thfP‘égi?o"‘lié @obyncRastihE h eridstaiabls lﬁlyeﬁoﬂﬁrre?ﬁe\%ﬁﬁtd @aléﬁula%,can
the%{:eﬁznc Wl'fﬁddgi({ laﬁ)@e?%]o st &et){e ﬁél l‘é'tc%a?l% | {ryfﬁgé | ﬂb%ac?og%enerators
ntera radla ion use o ac ate
aretherinedlgischbire de hat lﬁlfdefg‘o tdbﬂheatlltyl ifduwtedl lcalctiens \K/fdacheahatﬁﬂ polymer
pr ocess. not interact”" it is neant that the

or w&hélae aciql- s{;hﬁblﬁ VAYE¥ PHigfeto b‘éi‘%l%ﬁf_qﬂ A frekcaddly glisolved or dispersed
{
in %aglﬁt{&c}qgfehg H@t@?ﬁ ,z:lrgﬁ | t ?ﬁl%g%gle\lglélreg?{gﬁé&lg{én%ﬁl? hasa

ives suc
pKasalte®¢es).ty nodifiers, defoaners pl astici zers and/ or

organi c. solvents are optlonal and can be esent as
need88 Phefonddeeieratgnt inHydaaiariomant sonsit.dpgluding gnium salts

anc?g tg% fh{c'sélts Hi‘&l 39 o%raré&l éd)lﬂ{(ﬂjéxtex a(?lfd toﬁﬁ)n % cicP
matT 1 X

es not S|gn| I cant| ange a frer i Iation
gendrithrsainchnél gaorgidosddincaclhient snlfoad:l aidsand ket nam:-ﬁom(at(ﬁﬁpounds
t he otoaC|d generator of an article of this

suthﬁ?élﬁ qaihyl B?aztupﬁsésq as $hasg 4pteribgdin Ve P%N@r 3,987,037 (Bonham
et %\12' Mgbljﬁblta}(e(ﬂ{ {&F %E ROtk é)' dnd Wlokindtel Ac @b of?@%p 3%%&9

gths o ht t activate the photoac
gegeamersatroknaven mat reﬁehramg enhytjge thadgstothsinCabdid arkl(g Dicdgsr,

t han abo 40% Il e out . 30% ss th n abo
Crtyor gy e LA BB AE Lt b s e AR g dsaints, vol.
1IN ACTRP[ER §§1 Pt C]Eé)rﬂfoﬁ ol &ltAB referencd ma%‘rr B;‘earﬁa&eh[@tl(zrk—

have been bfFocked from exposure by a mask
OtkmtreEncszvopwze of6hymieu! Featinalrgot " tHiiton, Suppibmemt alnme, John

ncl CI eney at Upon irradiation with
Wi eé’ta}“ﬁd@nﬁ ‘%t 0 2(88& Oié ﬁsrsgener ators undergo a
f 1 ag/Eemi 8hiuBIsalt el eriBRHiuh B BRSR AR %yhﬁ%lﬁﬁmls% $alonium
or Brnsted acids that can diffuse through the polymer
saltsasuchyas doartyieloasindsats chvdfohaint safsr suclae trraeylsldﬁﬁduraxsalds
1rm eculaf can t hen %Ct W th a0|ﬁ Iablle1 s
selP T el S Aoy g Bron s T Spiot B g Be iR or s
ﬁ@ﬁuﬁ$ﬁﬁﬁ@$EMmS&ﬁﬁhﬁmwﬁﬁc&ﬁhaﬂﬁ@%ﬁg%(ﬁﬁﬁﬁﬂ@kﬂ%shﬂgMﬁed

reactions with the matri x pol yne
tetrasubstituted phosphonium salts described by Endo et. al. in Makromol. Chem, Rapid

Commun. 14,203 -206 (1993), and pyrylium and thiopyrylium salts. Triarylsulfonium
halide salts, such as triarylsulfonium chloride, can be particularly useful in this invention.
Useful latent sulfonic acids include a—sulfonyloxy ketones; a—
hydroxymethylbenzoin sulfonates; o-nitobenzyl esters of sulfonic acids; aryl
diazidonapthaquinone-4-sulfonates; a—sulfonyl acetophenones; methanesulfonate esters of
2-hydroxy and 2,4-dihydroxybenzophenone (in the presence of thiols); sulfonated N-
hydroxy amides or imides; and iminosulfonates. Other useful photoactivatable salts for

this invention can include salts comprising fluorocarbon anion salts such as those

-8-
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or with the acid-etchable layer prior to irradiation,

and are readily dissolved or dispersed in the matrix.
wee@Baswed phot oaci d generators are those in wWETHS1008064193

i nci pient acid has a pKa value of < 0. The photoacid

generators include ionic photoacid generators,

including}oniun1salts and organonetalllc salts, such

disglosed B AT Fab Nosnd b 24c6ed anghfeShlodd otbioth teH smsaes et al.) which are
her%gf gj{c%\;p% de?t (% hg%f&%h&g S, ﬁ&‘%&l‘ a!r@ E[ge%les tl?att %Qﬁerg’tg lnﬁtﬂg Ia&d acetic

non-1onic conp

acid pdreirBidrofluckiciadidi upes ckposure t@&adlhl@é’tﬁ mmeﬁhwﬂmmnaude
Pat. No. 3,987,037 (Bonhamet al.), incorporated
tﬂ%@@@ﬁ@”ﬁ@lv%ﬁéﬁ@ﬁ@ﬁam&hﬂwéﬁkdﬁhﬁated acetophenones

Phoﬁﬂ?gb%&?@ﬁ?@ Qarnstieiaarg%h&[‘%‘gﬂ g& ﬁ%‘?ﬁgﬁfeﬁ e éﬁﬁ%ﬁﬁy of ways.

and

Foa&chmipde, hhmlbalgmeﬂlﬁlaﬁd‘s( anbec dBsHlocdut dikpasedfinn sChahi, Bgh, as an
| nks and Paints, vol I SI TA Technolggﬁ Lt d.
aqyeoHel sl vent ooy additiyes fiasludiag dicapliotoasid eaneratyean s igpomporated

int J{%ﬁ?ﬁutﬁﬂ NG la%ﬁ@tk%f@ell%%%%@#tlgwpaﬂ{ n%(fh & Bin be used. These

upp ["une ons, New
metaydk inc2i] for eRa@pld; bt cokkrd, lbllad(en:bmﬂmgs ablt Soaltlng diﬁ €oating, or
di azonium salts, such as aryl djazonium salt

any, gihgi¢qafing glethods §QF&%“§‘§JSCFPBWP9$ By @rihes) Skéled in the art. The
po@H}eﬁr %&Meﬁlaeh%osbe @?u kﬁ&dvﬁg%%?ﬁsﬂ %Qﬁ&me&ﬁlag Sor exarnple

enoni um salts s tri enoni um sal ts
grasutd pxompgufieeatdphic wintingasrdenipainyihg Uithegeaptiic pnsmg & other

A e A AT
maﬁ_g%ﬁs be a{gﬁ C}@%gg 9{5@ kolv&ilgéethﬂﬁ@% glcﬁ‘%mf‘meljf éoatl%%?’by #96tive

um an pyrylium sal
vapkiridapgsitsan, boplasimm h@dtln(ge)f s@lctise mpuche@ising technlques known in the

trjary] sul fonium chl orj an be particul ar usef ul
art; .Erlh? P& PRHLY g8 Dol aq? tq tie aweiiatsi p gakieraed fgnner by any of
thd t@frl lﬂ(ﬂeﬁes Ao LbARY Y BIQRGS | bg %8}?19}4%%0%5(&& tfxhbe %Pe{hmple

tes; o-nitobenzyl ester foni c aci ds;
a resist Imagdk-az0 dtermbl;ttwm sirfagn endl then Ipheratcestingaths woliioory bornprlsmg

a henones t hane onat e esters.of 2-hydroxy
theamiy CTANYFIE i PBQ@B@% hﬁrs RESE 1 FHRPTHF SJBH g out of
ph&th& s§@pos§1% BPH@gaEQe)NQ YLK Yor Qﬁ%%ér Rhsk S8 be %@éjd to pattern a
i m nosul f onat es.. Ot hér usef ul ot oacti vat abl e sa
solfipon.t Kspadlpmenmitomx cabe |ahc¢verﬂ® drglat BOCDITPIPeEItuTY before use or can
anion salts such as thosedi sc

be beatpl TR MEAN S B 6e aR e BEKCt: GO peparate
poBmeR natriWAl &hcaf R laminated or bonded to the substrate by heat, pressure, or by
means of adhesives. If adhesives are used, the intermediate adhesive layers should not
deleteriously affect the diffusion of the incipient acid through the polymer matrix to the
acid-etchable substrate.

The photoacid generator can be a part of a separate layer adjacent to the water-
soluble polymer matrix. In one embodiment, this layer (a donor layer) can comprise a
coating of only the photoacid generator on a surface of the polymer matrix. In another
embodiment, the photoacid generator can be dissolved or dispersed in a polymer, such as a
hydrophobic polymer, to comprise the donor layer. The donor layer can be adjacent to,

and in contact with, the polymer matrix.
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hereby incorporated by reference. Al so useful are

species that generate nitric acid, acetic acid, and
whwsosdegori ¢ aci d upon exposure to radi ati on.PCT/US2008/064193

Exenpl ary materials include triarylsulfoniumnitrate,

acetate, and fluoride salts. The polymer matrix can be

applied to the acid-etchable layer in a variety of

way d he phetogsid gprasator ¢ia heqratey-castadrandthe aplyper maﬁ@e [Whaeh can
perglﬁllgl %g?%ﬁ%rﬁﬁ& 6fba@teﬁ1%g\églﬁt eit%lﬁH%E%c?\ i 1&{’}8}[' CRYURICR glslseg n[he

Irves (inc oacl gener at or

thibigeb N ao18ir &gl ck Ria® bblwerﬁmimm enthardde o¥f arfévenycrohs
wel | knomn solutlon coati ng nmet hods can _be used. These
net Koids dpresleyss commlseéiléfhﬁr%oacvdng@@raé@awﬁbyed I9F éweersed in an

o081 Pl Tl R84y, RSO0 80 A O s gon-
reaskvé {oedrd bothhigs piotoackhgenpritotridd tigintipiene acid @bl&ﬁraﬂee therefrom,
l'ied by known printing nethods such as,

an@ 9<1 affupn ol the %“rlplﬁtl'i %gd throussedlye BpimET a\arrm amgo the substrate.

Ge%?tiraﬁf ﬂlr?SJC%J]eE(I: giaa/]ef Eﬁnﬁ@“s@? hi 'cGatltﬁ{g da}l{ra'tﬂ?)g &%‘5103’%[}%% vy%nclh has a
hlg'hsratemf perpdabtlag of thatindipientaeld/tesugitahd nstrameeloapplay@dan

non-sol vent techniques such as hot nelt coating,. by
Com@%ft 4 slrorfioic RA2BST t/h oy drephopicadrbynessat ¢ Ry th hat is

sul%s ﬁtatfl)?' fhsORBRTR afid WSl H 3 a:}{)b;p l)klrﬁ ”rbﬂefh%né{ fa; er can

e polyner matrix can tot ubstrate
alsa cpmptlm aednomhoerpdbymariyyaf Thheatt eﬁjsﬂ‘mmal‘mhty (bfsthedlmplent acid

T be d b I k h
i GcGiaiphe co BB THagke o BB GuRS TarePG 1G0ky the
%F tﬁéﬁ[b &%Hﬁsﬁﬁ&%& L0 hildG E‘EJG%%HQ a‘h‘&"fﬂé Fapd 5ligdets§@tlon of

ymer matriXx rough the e mask can conprise
theaacnh&kmrmdmt@fﬁce of thehiohor legé¢rsind (ool ymwiemeatrixiegeat Less) ,

a screen, or any of her sk t hat can be d to. )
pelﬁ%qa%rmlﬁn% Fift %%Le ed 19 plothy HRROTHAYSY; ROVSRA Bdaier et used
to %I%ngtxh@ltossr somd EG‘B%@M&%@E“ ﬂ(eethi&ﬁes@ of Sith aP ?Paé/@ldcan be

el evated tenperature to ke the surface ta
froAda:hdut Dpal toyabowat K®peam. at(h:npmlllymhe amatint of plha‘gpemd@netbe)r in the
nat ed or. bonded io the (;r tle by
O‘Eﬂr O o b frop\abRRtl, bog R e telatiety evg?lgléfsofalilf‘edonor
1%M§?g¥nkpe internedi ate adheS|ve Iayers shoul d not
eriously affect the diffusion of the incipient

aci @etdusotighsotubditp ol fhvancipent acid o abdéhealtifesient ofthbliipient

ubstrate. The phot.oaci

aciaélbrgp%]% elp%/y erémtla;é 5 Pu[n ?{]ﬁ% r%glgfi %quzls Igevrstres%fect?vely, the
T, of the acid donor layer is preferably at or below 25°C, and is more preferably below
about 0°C. Polymers in the glassy state are generally less permeable than those in the
rubbery state, so polymers in the rubbery state can be useful as donor layers. Useful donor
layers include, but are not limited to, adhesives such as tackified natural rubbers, tackified
synthetic rubbers, tackified styrene block copolymers, self-tacky or tackified acrylate or
methacrylate copolymers, self-tacky or tackified poly(a-olefins), and tackified silicones.
In one embodiment, a donor layer comprising the photoacid generator can be
coated on a surface of the polymer matrix layer. The methods that can be utilized to coat
the donor layer can include solution coating from a solvent dispersion or from a solution

by methods known to those skilled in the art and those named above for the matrix layer.
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pol ymer matrix. In one enbodinent, this |ayer (a donor

| ayer) can conprise a coating of only the photoacid
w@eemensiedr on a surface of the polyner matri x.PCHUS2008/064193

anot her enbodi nent, the photoacid generator can be

di ssol ved or dispersed in a polynmer, such as a

hydr ophobi ¢ pol yner, to conprise the donor |ayer. The

Al@m@@welb/é%@or@a Hysecadieaoeied fram thermaelt, soedrdadioriseparately
A |
L e N e AT
prdsfigc aewemadand of afhcpiatd. elf agicbsaeh dre&tsedllitlﬂ@mlt@ﬁi&dlate adhesive
irradi ation. In such cases, the thickness of the donor

layerpsbpuldept peletpapysly pffect thepdiffusian of thernpicnt qeidiframdho fanor
laylgf‘ to tﬁ? Bglgﬁl% ﬁ*}/xelra : 2?8&%%8 thg Sorpg}%ﬁgg%ngtr)ﬁ%?ﬂ%gtsetg% any of

| SSO |spe se adj acent
thetthehnilpre dedcaiped alwan foethe poseier hianix.any pol ymer that is
nonreactive toward both the photoacid generatqr and

t he Thaghgfpagid gggqr@fobmsgﬁ I} HBPWHY icigpido gffeeftapid reaction
Wl%;i {hreilﬁiidoa dlpafblet Rer! *Pﬁ Rh&t of htotH *ﬂ%&t e%r%%ﬁé% to effect

to the su Strate nera acl
rapidycatti@onithe sed- each@blatlzhyeg caf degpend bn iasquanfued yigklof the photoac1d
[ per neabi lity of the i nci pi ent

whi ch has a h%%h ratf
gengsRtar ¢hs Bugheron e dkesurssof aqiﬁéela%ﬁ%e Per RRpgen ﬁrbéé}nsbq Rfgq of the

acifl oty RS pEhe BB icr ratt i i Rt B & s PR e polymer

maﬁ%g R hl el AR Sfd @RhtYod &F 1¥i@$lﬁﬁon e @éﬁ%erétﬁﬁée Gdn@fhlly the
al'so conpri se an anorphous polyner |ayer. The rate o?

ph@teaqré gmelratmycamfbetmed 1mam<p1mmfromca|bduu G1 aft%un ebowrd0oft%, from

g E e AR 8 i treehTior bophs Wikl BPu s g reetivgto the

amb@%éﬂﬁﬂ%ﬁ@&&ﬁgﬁ the matrix, and the rate of
desorpti'on of the acid fromthe interface of the donor

| ay @ptianallyt kas pathimtbe sermcroif thib tnwention fegsclpdy phoddricasitizers or
I b d f t d I
phBasPTReoS S BbSP gl Eore aed e o7 AP b o s
ph&ba@eictutdlsReh hik@ tﬁ@waa&&{ggﬁ senmgm& ki edehif fon-RhsiEWC orfipositions
donor | ayer can be from about nmto about 100 nmm

em@inyarethe Jatent isetabwsuand pbththtgcmrat@r%Efrt@s anentipm This is
1t
ety gAYl M e Ph0RH edistabiGTaR! stuliybsord the

indRRG ettt e Use bBphdtbicksiibert BEphdisddRbieRord GhilinkcFbasdd radiation
the diffusion of the incipient acid through the

SeUgSﬁlVy‘foeﬁﬂlthlg shorfos eapdsuwcttm@rﬂndfor Mehoiyless poveerful equrees of

ra(ile%}/\o’% AR pho ols\elr(lesn){mr or photoaccelerator may be useful if its triplet energy is at
least 30 kilocalories per mole. Examples of such photosensitizers are given in Table 2-1
of the reference Steven L. Murov, Handbook of Photochemistry, Marcel Dekker Inc.,
N.Y., 27-35 (1973), and include those described in U.S. Pat. No. 4,985,340 (Palazzotto et
al.). Examples of photoaccelerators can include, for example, those disclosed in U. S. Pat.
Nos. 6,265,459 and 6,635,689 (Mahoney et al.). When present, the amount of
photosensitizer or photoaccelerator used in the practice of the present invention is
generally less than about 10 wt% or even less than about 1.0 wt % of photosensitizer or

photoaccelerator based on the weight of the photoacid generator.
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Tg of the acid donor |ayer is preferably at or bel ow
250C, and is nore preferably bel ow about O0C. Pol yners
WO pooshsoegl assy state are generally | ess per neabCBUS10881064193
those in the rubbery state, so polyners in the rubbery
state can be useful as donor |ayers. Useful donor
| ayers include, but are not limted to, adhesives such
as trelpfs adllygraioalol pyspbpdimenhelian ariglc o) Hihwppetion. The
0
artchelb% ﬁ§ Qg@spgt%ﬂp? ttPfag ?%g?c%s 91? Ec@re‘?al %Sﬁng?er 10? on the substrate.
A @@ﬂ@ﬂh(}lﬁ’@l& §)ol}f$ﬁiﬁrfma&ﬁ£ kg6 Qrad}aaeﬂﬂ and &l cqhot &at-hﬁthéﬁdﬁ&)etchable layer
and tackif ed silicones. In one enbodi nent, a donor
1032y k¢ Wé@ﬁﬁ@lvbluerp@bt% BT d 86 FenteianaPhetoncid gangsaor dissadyed or
f I
dls?%a?d %Lai% %e uﬁ(lgxiwltl it e tgtg%sg(t l@%}}tgét SL gﬁrég that eprg OEE&J%QQ %ctlmc
radiatiinuid @ a0 lattak eat matan@@réﬂtmauﬁ@fa‘dmbndu $ pﬁr priaOtiing a
froma solution by nmethaods known to those skilled in

mefligal Gfthis FHENHDLES HHRE®! AoV 1§ BIOIACHS Traginig radiation external to
t

R e b

redi@nselrl mbm abetraraparead te dts @Ifavbk@ﬂghﬁ@l The taddéatipaleypases ﬂ‘Btphbeamd

| ayer heat, pressure y ns of adhesi ves,
gel&‘aﬁ@l‘sw & PlygIcq BRHIX | %edqueflﬁ Ibaﬁ@af ? HaBHRESt R8Iy d .hg generated
d I ff
R B et (Rl R i L SR OB s
gemomited ¥ tegioas dirtdtlydesow epaquihecad ofithe rhz&yell()Sc Aftebdevelopment
patt er ned by any of ‘“‘tT‘Ere te hni. ques descr oL@above for

(remexalnd|theaely gt matgix ét%‘ﬁ sy voeh &y Igtt dy shoxyp igiig. 1b. Fig.
I I |
lb\l}ﬁmﬁfﬂlbt aét@gg}' ab h%ﬁg% eﬁieﬂ'?é%&% %@ﬁgﬁ%&?? (fgl]; Eﬂg b4 Pterial 103)

rerpdiningdoindthgeneratioblmlegassary to effect rapid reaction
of the _acid-. tchablel n depend an.the. quaptu
yi eFtE of 1% 4! 1Bﬁ&t183&f an%tg?re%*@m&m R t%%@?ﬂ%% The article
corﬂﬁ L&yl sﬁﬁst&fte 861 faf BLRaSEH é%etf et@ﬂﬁﬂ?ﬁty ) subsbte. A
pKa of e acid, the perneability o he po ymer

wanaisplub]e digmeanmamix 206 iwedtjsrenpoesidnt comtadt Imtlmhb yomdretchable layer

tr veI ngt h and .dur ati on. of adi ati on,  and
203he 40@%@%& S skl 10 g ip ﬁentﬁﬁow%@e@o O matgy laygp The
do§t 148907 @oﬁ%k‘ Qgpﬁotfoﬁélmg@}?éi‘%r QlSQOIWCP/SII(QSIf%I%%H tin ﬁOA\Mo/ghown is

from about 1wt % to about 30 wt% or even from about
a phb%rtask abébthat R antLiothalaat opague ® ddieicantdiation 210 gal eynaesrthat are

trapwg:m fosit 1{1{9 I‘Pﬁi@"lé‘[&% h]igfpéé\gélfqg}lgtn 3 ég&gg g? 81?5 1%£ergtlon the article of
Fid bQﬁ@ﬁﬁj&{e@rtéta&[rﬁc Wdﬁﬂmﬁ@%t&ﬁh@ tPaCiploRRNSK 209" Actitd Sadiation

of p hotosensiti zers or

passes through the photomask 208 in regions 211 that are transparent to its wavelengths.
The radiation exposes the photoacid generator in the donor layer 207 directly below the
transparent regions. The generated acid is released in the donor layer 207, diffuses into
and through the polymer matrix 206 and comes into contact with the acid-etchable layer
203 of the substrate 201. The generated acid etches (solubilizes) the acid-etchable layer
203 where it is generated. Essentially no acid is generated in regions directly below
opaque areas of the mask 210. After development (removal of the polymer matrix and

etched regions), what is left is shown in Fig. 2b. Fig. 2b has substrate 201 that has regions

of unetched material 204 (the same as material 203) remaining.
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phot oaccel erators can alter the wavel ength sensitivity
of radiation-sensitive conpositions enploying the

woO 2008ns068at al ysts and phot oaci d generators of P¢ii/ES2008/064193
invention. This is particularly advantageous when the
phot oaci d generator does not strongly absorb the
i nci dent radiation. Use of photosensitizers or
photbatatkaraspachitds wxpntiongreddes 4 methed deratattering comprising

t
prol‘j(zzcgﬁ%% }\{lﬂesgrétepc%\%{é)?&ﬁ%gdgzagﬁ eetgﬁaoié(ﬂg% nﬁ \Lﬂgrsso"fﬁbqé 851yrner

mapig tpesadia i tai phefoadid geh@hmmpbﬁﬁ@tmrsumw@e aéﬁeﬂ‘cuhdlaﬁon and
its triplet energy is at |east 30 kil ocal ories per
TCTARY RS theze%x edhefubstialy ohHEs BisBRiiRGludgsanaeid-¢jehadle lpyer. The

wci AL IS ok B L EL IR o B R Ptk o U B GEARE8 he
sul:(sihﬁt%fi)selfa i]“de amdleltblﬁbleh@}&e hﬁteb&hldbﬁdlﬂeﬂ abbve. T@tsubdiate of this
4,985, 340 (Pal azzotto et al.). npl es of

meﬁw@tlaﬁeé@ sV aeHAURlE RolyIer g Ix £ Bliw ROLEMpY Batrixigs Been described
sSclosed in U S Pat. Nos. 6,265,459 and 6, 635, 689
Nhhoney et al.). Wen present, the anmount of

phoThs enistrhiczd1thio meghvot caaatselierladed phsedtid gerehor. Useful

practlce of the resent invention is generally |less |

Phetasid St b diesesd PRRS ¢ Hisr b IBBENR Can Q9o aide

Vat%{? %E?ﬁ&?écﬁ% é&{e HbrsP g‘ﬂﬁ&%g&ﬁ @ﬁ&étoga&ﬁ%e %Bat%&‘ ﬁlrectly onto the
Ot oaci gener ator
subshiateqiattaﬁnled) or OﬁpaaermdmdleEMOrpdratad (&Bret sotte ooﬂlspds’rsmn) into the

i nventi on. The artl cle conprises a subst ate 101 %f{]
Polyier mad whichcppbe peaigthomioft SHYY o524 %l@awﬁt @toa

n .
cofr < st B (AR ALY P he TRl it b8 BEHBERINIAN Tt Brotoacid
genaiters-caplrelbdse apidl uporexpesurd to atGhic cadistainn sThe rpdieti@acdncte in the

. gener at |sso ed or dispersed in it shown s
Vlsgﬁi)f?egsz%&@ év )Wa%ani’reé%éhetlﬂ ereg.relgs&g%n%or in‘the
uu@d@tdlel(w i At ék%o%ﬁﬁ Wra&lﬁa%ﬁ hRBE e&euﬁafrgagegr ent

oactlnlc radi ation 11 npractlc ng a
Cotrtbiirsationy efnt iaiengthegens lca:d dsobe Esegﬁul fbathuﬁnsetb]oect ed to

actinic r ter to the phot onask

Act Fglelﬂ}fé Ogtd“é HlSP SYiel BKJJ%@& pcudss CXDesHEH G AU Sf‘iféte to actinic
rad?{tRhO nﬁ%‘ra@lfaﬁoh Bard @@bﬁ{éﬁleﬁ]bjy ﬂagﬁﬁg ﬁrtl?ro{l%lﬁy ﬁH@tBﬁl%k ttth is in

its wavel engths. The radi ation exposes the photoacid
corgecnem&t the layer tHaelnpbidynéue phratoacid gtﬁkﬁat;br,rb@qﬂbmcﬁuc&i mii/a mlative

t ranspa e nerated aci.d etches t
patige qaidy oy, %@fﬁfeﬁ?%&gﬁﬁ R QR o s i Bt Witk laser onto

theFFHREIEARMIN YmAXPix A&, hySinB® fitholoPaph 9 B EnHbiheChbihs k
bel ow opaqur(]e1 a?ei}; ofy%%lheﬁ%lgi 18% P ?tgeg\?dleggl glg%%nts nown

by (thoemofl shtill o thehet that Oﬁrrgnnmtte piaktcranty etdedtod exporiuon dyhen writing a

pat\{mrn with a llaser the Tasar beAm can be p%ssedk%hrouglga mask or can be scanned

ab

digitally, or rastered to expose a latent pattern onto the photosensitive layer—the layer that
comprises the photoacid generator. Additionally, it is contemplated that the patterned
exposure can be created by having an opaque element of an already existing element of an
electroactive device serve as a mask for the radiation.

After exposure to radiation, the polymer matrix can be removed from the substrate
by washing with a polar solvent. Since the polymer matrix is water-soluble, preferred

solvents for removing the matrix can be highly polar solvent or cosolvent systems. These
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I b has substrate 101 that has patterned regi ons of
material 104 (the sanme as material 103) renmaining from
w0 b@sasiott et chabl e layer. Fig. 2a is an il ustPEr/Us2w08664193

anot her enbodi ment of this invention. The article
conprises a substrate 201 that includes an
aci d-etchabl e | ayer 203 on the substrate. A )
solyerteystemp Gl RISy verteraY henka dewr jaycrtjpaessnt theaohyaer matrix,
C N . .Gl - I . K
WG oot G B8 R IR SR b st RV and the

dom@! 1yyeerwhigh kiay noapesolublbén theRarc kalyert, &hbcaorhidTora the acid-
ghotoacid generator dissolved or dispersed init. Al so
cteBpiAYes M ipiestehmes Kegrdla hapingaize Hiegmrounhafk cxpogure of the acid-

I =ve - i e

o PR S! B FCPATLE AR AAP s En e R B M rgigon.

acidirtspeclevire ighhSatedwesitied the domarhatek @r dfe dongr lageér. i®hey can
Subjected to actinic radiation external to the

mighist e tesacidohabie 4yaT. and ighdbat &ty cpabhedcid Rechghbe pldowed to
co@?&%ﬁ%@lﬁb@@ﬁxéﬂoﬁ% gﬁo‘rﬁgg itg rehdt iR thc¥i&hab ﬁgg%ﬁa Bal Ext%ﬁ)ded

S wave engt ation exposes t ot oacl
exgBues @ahatlownateiag ddfnmn dfalyeici®@hio tinekpddeyl” bebovlhikean reduce

transparent regions. The generated acid is released in
thernggo Tyt th%\ﬁféglr g?t C&P%F’ GEeted hﬁ%l(ﬂﬁ@hm&f Hifgheraygh time has

. i : .
e L
qugklyerabect @atducetlathes difislonkifithezesic speeiaci d- et chabl e
| ayer 203 ere it is generated. Essentially no acid . .
is gene a@ﬁ@ nafemanyg %ngroqfraeﬁwow}vavéewﬁaawowgégorapﬂsmg

: _ o L of 14 ]
RS AR o RO LSOy sl
polyh@ewmainix &idga pltivoackd geneporttashsuibstratatap@ide theakevizaso actinic

~egi ons, of unetched material, 204 (the same as materjal
rad . PRhaIaN g R i, HKe deeha e G dramormed o a

laykf ﬂ)l\é,J[b Qﬁﬁb&o%taﬁqgsuflﬁfngpégntdﬁ&m a%ﬁpfdnﬁ}léa{glgﬁfogﬁﬂgqgﬁ%f an

a substrate conprising an acl d-etchabl e
cleombative dbvitd. eF pakymple, thetacidxgtclpbbvliagérogn de@mot, @fted aching, a

nerat or, . exposing the substrate to actinic .
coR {Fafs FoR AP TRRTEGH e B AHENT I 1o RIS 1B STatag gt an
clebhb® SRINOE, bPGh B8R caEhAGhTriRE ERALOLEBY S souldd€drain, and/or

aci d-etchabl'e layer can be a layer added to the
gats ghstrodd ef othircilm brendidter, 8 yethmoadwtting heyes abs thimfigm transistor, or

L%%géff The. aci d- et chabl e | ayer has been descri bed
a dg C IOFHE® B PPt ®- of this method incl udes a

vat ¢f a3, 3hitkSech thy ARIodRS Jatternltlfa ROEYSERA dRohtiRaRvice of
been descri bed above.

this disclosure can be used to make electroactive devices. Electroactive devices made by
this method can include devices that require patterned conductors or patterned
semiconductors. Examples of such electroactive devices can include, for example, thin
film transistors, diodes, light-emitting diodes, capacitors, resistors, or any other device that
requires patterned electrodes or patterned semiconductors. Thin film transistors can
include complementary metal oxide semiconductor (CMOS) devices.

The electroactive devices of this disclosure can be incorporated into an integrated

circuit. An integrated circuit can include one or more of these devices. Additionally, a

large number of integrated circuits can be made in one process, for instance, on a large
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The substrate of this nethod can also include a

phot oaci d generator. Useful photoacid generators have
whews/18li6scl osed above. The substrate can conprPGEUS2008/064193

wi de variety of photoacid generators. The photoacid

generators can be coated directly onto the substrate

patterned or atterned can be incorporated (as a

shaghpy rodl. &hedn@ af asil-ctehing cpmbe pusidyprsepamie PR dsiigeciom another
. t
R e e e R s S Y

exsutehs aqﬁlrtyﬂ@'f-mﬁﬂﬁ (Srgé(maﬁgﬁite@ﬁﬂ’[ﬁﬂgedkvﬁ&r(bl@) titd@gh a transparent
phot oaci d generators can rel ease acid_upon exposure to
clogizedanyoore aopihen GHAUTHaCtFosgiTBRskoeaadiatia | Fhit e b Byl as

shOENAEe e o] Rkl ARl Pl by P8R give deviee

suchQf3 artn. filkMraéik@t i on can be particularly useful.
Combi nat i ons_of wave] ength regi ons can_ al so be useful

f or Thp PEleP‘ﬁv%httuFf‘énandﬁﬁjéfalhtég% tht Presgng inyeaiqnoarg ferther illustrated
byft dﬁﬂ?f&zaﬂﬁ%@% algﬁf ggﬁicﬂglr ERE R H A RN 3‘%%&861} @&L@ed in these

tion can be patterne
ex&rhplt:i) e ugh aa ofifeot @rditsdnstandidciafs,ishowld mbaled ccVMstrhed tb&mduly limit
| ayer .t hat |nclufes t he photoaci d generator,

thipypeidan oh! Braicsiafsatr semuesraalbt wiHalnpbkaang 1049@%6 skilled in the
arttuﬁ[egéjgtlﬂe@v@@sct &)ror Bl se, by witing a pattern with

aser onto tosensitive matrix |ayer, by
i nterference I|thography or by any ot her neans known
by those of skill in the art that can generate

patterns by radiative exposure. Wien witing a pattern
with a laser, the |aser beam can be passed through a
mask or can be scanned digitally, or rastered to
expose a latent pattern onto the photosensitive

| ayer-the layer that conprises the photoacid
generator. Additionally, it is contenplated that the
patterned exposure can be created by having an opaque
el ement of an already existing elenent of an

el ectroactive device serve as a mask for the

radi ation. After exposure to radiation, the pol ynmer
matri x can be renoved fromthe substrate by washing
wWith a polar solvent. Since the polynmer matrix is

wat er - sol ubl e, preferred solvents for renoving the
matri x can be highly polar solvent or cosol vent
systens. Thesesol vent systens can conpri se water. Wen
a donor layer is present, the polynmer matrix, which
can be adjacent to the acid-etchable |ayer on the
substrate, is dissolved and the donor |ayer, which may
not be soluble in the same sol vent, can be rel eased
fromthe acidetchable
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layer. It is sonetinmes desir
anount of exposure of the ac

w@beBoswaer at ed aci di ¢ speci es.

actinic radiation, acidic sp
either the polynmer matrix or
mgrate to the acid-etchable
| ayer.
etchabl e [ ayer | ong enough t
| ayer. But extended exposure
di ffusion of the acid into

reduce the resolution of the

able to mnimze the

i det chabl e | ayer to the
Af t er exposur ePE€DUS2008/064193
ecies are generated in

t he donor | ayer. They can

| ayer, and etch that

The acid needs to B&ampiéSwed to contact the

o react with the etchable
zn al l ow | at eral
xposed areas. This can

features that can be

created by acid etcMagialsppsesdiindixgigiest i ne has el apsed

to etch t he deS|red areas of

the aci d- etchable Iayer

T TR 1 QTG or  (ABNSAI

aqiRRub SE10HIAO(58%4 SRIE) of an ele

provi ded conprising providin

R N (VRIS i g
ctroactive device is
a substrate (‘nrmrl Si nn a

ATRYEIu6A3 B@yﬂprAthfﬁabl e |ay

nr\ (WA= ="

éAlr Pcrddlucmglna wdteatovao PADI e

nd
A >d] ||u|.| | /\ allu a. 'JlIUl. Uab
Deg{is %%rate, exposi ng the devi

hao
U UCIICI cu. Ot l.U LIIC

ce to actinic radiation,

BYA0@20 emoving the matrix. The|l A0k @Hg ‘?é“@ﬁ q aﬁMﬁgfoﬁﬁ@T)
be transfornmed into a layer that w beco
AAR®@&®EVEd@d conducting or a shymnbﬂd@hnmmgiaﬁnponent

AN alartraacnt i vyn r~|a\l| ce-

AT T o LUl T UnmnolT 1T veoe

Lcﬁ@ﬂﬁzgtchable Iayer can beco

PG ngbrieH B hyEh A

CA ngﬂp*}ié trace for interco

evices on an integrated cir

T o QPR

Blgh Rig@ientO(TTRM-AY PaOWe5128ght - e

transi stor, a sem conducti ng

NElchicnds diesde CA-ED) , a

layer of a thin-film

Prégr %@gﬁ% Séx%aleoq Fﬁia%lu%(ﬁtl rfi§81gc§i ?ﬁagﬁ?ﬁ%lfoﬂm% 8ﬁ8ﬁ3é §a‘?{

an elndet lbmbmvl@hdemuecﬁls @ffiarty B Foslumcdhis g 30@) vas ttaﬁetdrred to

to nake el ectroactive devices.

El ectroacti ve devi ces

a 1frrgendiotionm Jasieands@necntrated dlyugiardexspesion na@O%Cethgweea viscous

ned con

oilP e@ﬁﬁ

Y ppaB ditoanauhinlR it

rne

RaL I RS

" (20 Jem)w

X Mz 5@%APFem RdekiR Corh.Make #OEsE T shd dHied@RSimight in a vacuum oven

ght-em tting diodes, capac

ItOFS resistors, or any

at fbft%?e A B ttiedeamhad forewdi whish peas pehiedidedbyelandotesivothe sohd

il Bl

devi ces.

Fidkant tiehE: sy Suid Sonauctor ( o)

Preparatory Example 2 - Preparation of Polymer Matrix

A water soluble matrix essentially the same as the matrix described in Example 6

of U. S. Pat. No. 4,895,630 (Aufderheide) was used. The composition of the matrix is

shown in Table II below.
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The el ectroactive devices of this disclosure can be
incorporated into an integrated circuit. An integrated
W@rsaste9ran i ncl ude one or nore of these deviREBUS2008/064193

Additionally, a large nunber of integrated circuits
can be nmade in one process, for instance, on a

| argesheet or roll. The nethod of acid-etching can be
used to separate one devi c&alfle §m anot her or one
nLeqrated ol r CubbybbRt AN DRE ol

acconpl i shed, for ex exposure 0

partial |l y- made organlc light- enrttlng devi ce (OLED)

gue

pde where another opag
el ect rodeCWﬁBR%eltthe radiati oh. This caRaiebyswight as

('D

D lOIIlti)v . atﬁl:)(dllpl S J. IUI IIdKI Iy Ul I TPt UVI ”5%'5”6

yers ce of an eIectroact ve device, such”as a thin
A

RMOD 602PSIyShor Alcbhel obj ects} features, andggdvant ages
of the present invention arelfurther i | L ustrated by

Jd

Dextiesef ol | owi ng exanpl es, but particul ar matéffal s and

BY@? grt-s—thereof—rectted—+tntpese—examptes,—as—weH—as—
r conditions and details|, should not bél onst rued

ARCOYOEYEYPN Mt this 1nventipn. Al materiags are
commercially available or knpwn to those skilled in

LaWEL.-d8t unl ess ot herw se stated or apparenﬂMExaanes

Tahloa | Matariale llenad | al a¥aaayl Proanarat oryv ml o

u\ II’JI \’\J T \’Pul Al u\ull’Jl A>3

Bhie Plg@re’étpgrngtrr XDO(’FWS%%\QISEI aryl sul foni uf&hi ori de

ﬁT Tow room I i gnht, aqueous trlaryley@ronlum
or| e gtco) was transferfed to a IL round bottom

flask and concentrated by rotary evaporatlon at 600C
to give a viscous oi e oil oured.into

al urhhA i 95 aRiuRlg rgﬁeéﬂ = 9@@) a(llé, @0@1 Erﬁ’ylwlf@n@m elzlogge 831§ (25.03g)
wel! n%/})nébrm&?m C'plgfmc bﬁal&,rr Ay ERGLd i fgﬁ{dﬂlmﬁ%%%%%zbhcalt&)stlck

I'ed overni vacuum oven
Aftmr /] tﬂleuté@amlh@,dhé ﬁersmadg phhnoeﬂahmevap tdaviefeiréde D12 Imentrown,
give the solid triarylsulf nlunrchlorlde salt (HQ)

I

wiggmauSena 9D o terentB it Giidb RoHRy Exanpl 6 2 -

Preparation of Pol yner Nhtrix A water soluble matrix

essentially the sane as the matrix described in
ExEnngle 6 of U S. Pat. No. 4,895,630 (Aufderheide)

was us conpo ition of the nmatrix 1s shown in

Tab |Aesu| ptraB%F inelddied ajcpmpleted set of ZnO-based test tran51stors and simple
TFT backplanes for PDLC (phase dispersed liquid crystal) displays was fabricated by
methods known by those skilled in the art. The devices included an aluminum gate layer
(under the gate dielectric), an anodized aluminum oxide (Al,O3) gate dielectric 302, Ti/Au
source/drain electrodes 304 and a ZnO semiconductor layer 306, in that order, on a
Corning 1737 glass substrate. A photomicrograph of the sample at this stage is shown in
Figure 3. In order for the TFTs (including the one illustrated in Figure 3) to operate in an
optimum fashion it was found to be useful to further pattern the ZnO beyond that shown
above, to remove the ZnO that was not directly over the Al-gated areas.

Therefore, the sample was coated with the polymer matrix mixture from

Preparatory Example 2. The thickness of the polymer matrix was controlled by placing

strips of SCOTCH tape on two edges of the sample. The polymer matrix was then bladed
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Conmponents of Water-soluble Matrix The water sol uble
matrix (75.069) and solid triarylsulfoniumchloride
W3 2008/15@9%1 03g) were conbined in a plastic beakPCT/HR2H08/064193
stirred by hand using a wooden applicator stick. After
20 mnutes stirring, the resulting photoetchant was
transferred to a 125nL brown, w de-nouth ly(ethyl ene
onfodhe mimg nsing fhe( @Ry pf pateacopER bR | El%aﬁmi)%‘t‘fﬂsa‘lhén fitaghed,

i EhA5 3 SAPLEL A o Ol NSRS A SRl
Gaith@t‘éﬂbtdg cvyptvath) thdbslpkpaed seasuich dhr ieabegldrycdeidwty dose of
known by those skilled in the art. The devices

appraginagdy 1dauls/cahifaisach e thigpgh tf(etmaféﬁssqrh d higeangrgy was

colfr B E) Hofhe B AL AP R, PRATAR, iy S e sensor

of theZaddomeretr COVduwated Putlafrem FTAnc.iNedihgtVv Ay aet feeding she puck
Corni ng 1737 gl ass substrate. A photom crograph of

thr%%bpqhé aq%u%t%%lé’@ée pE~ dHawRs PR mRy fRued 4o be ﬁe%’l?@léq fully ctch
T |
the:%J({(% ia@@r Ea—c%rélhglgl i 'T@q sIa lﬁgﬁe{sg&ﬂﬁo\?\}gﬁ% oung\l E%S times,

per at on It
forustefal uogea)ffw Jdmers/qma?t fm-erextsheg Zral hiayosfttht batrcsiedrain
above, to renove the ZnO that was not directly over
cleptiedeajacigdpea mpsk & therhiy, i the Hﬁ%@e@grﬁsp%ramgn%at%exposed
are%(t h the polymer matrix m xt ure from Preparatory
anpl e 2. The thickness of the polynmer matrix was
confThokkeded yarmplacian thedtplaged 10D SGET@htl tAmsown wasaapplied to
edges of the sanple. The pol yner matri x s then
rerw&d@a By BeE H@t@a rFEﬂeé’OtbéfP?fdn%tﬁé eyl grs 3 mﬁmatf{éé@ad%%use ofa

foath-t 3!31'%91'1 g?ag) hidfRP R gﬁ-ﬁ@% tHR Hal oA QR i

© carlﬁ SB%l%ar angr0 hr ouglt‘ﬁJB Br oc?ﬁgoer ( Fusi %)1%“% n

Figlve 45y§" heZEO sGai doindu g biitag bedDjenwive th fitolhealbakds thpteeeteseposed to
suc e sanpl rece'ived a UV dose

of . )
thegg e 95%1“38 ugfar e W&Plaggmdﬁrﬁ% epiRdiieirie A and under
theobfoﬁfc%ﬁﬁélhgle-gﬁb& £&ipargy was calibrated by taping a

glass slide wth the sane thickness of ZnO (~55nm
ont digune5 sengeph of perfremaadi daetceris{it)oRPosEF T Bhiokn fir Bigure 3

| T I nc rl an edlngthe ck thr
(oo PP TAA SE he ot THE 61T apg BB dpn Bt gg ht the
pertf&npa%c@ ﬁ%ﬂeﬁs@icg S Y T‘P{I%VE @?ea 2%1}%1%3(7% aft&QH@ZHO'?%XvaI
sarrp e Was passe roug furnace
betlwemiame dlentrodes. dBefbredbs mnmfvakoi&hd @uDes koaph.50010é the perforrnance
Chaﬁ‘éctgltlstl%g oFﬁ‘lteaIlFTl slhggvsmgglﬁgapn cﬁr?gr{t?eeakgge e%v% Iangate voltage of around
zero volts. The performance characteristics of the TFT after removal of the ZnO are

shown in curve 502 and show much lower drain current at the same voltage.
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el ectrodes acted as a mask for the W, with the HC
bei ng generated only in the exposed areas. The exposed
waa00pl1806vas t hen placed in DI water and ul t r asPCRUS2008064193
applied to renove the polynmer matrix. The pol ymer
matri x renoval was al so aided by the use of a
foamti pped swab. The m crograph after the pol yner
L S’renpoved is shown in Figure 4. The ZnO
sem conduct or has been renoved fromall areas that
wer e exposed to the acid-etching. The sem conduct or
1. onl Wir&teic esmprigieg: t he gate dielectric 402 and under
the source/drain electrodes 404. Figure 5 is a graph
of PerbRirMER SHEracck-etehabialager;t he TFT shown in

Fi gyr, . ) the ZnO and Figure 4
(af?é?“%é%ﬂﬁﬁfﬁﬁYﬁggaxﬁk’%%% be observed that the
per hphomacid gehatet eri stics of the TFT have greatly
i mproved after the ZnO renoval between the el ectrodes.
Before the renoval of the ZnO a graph 500 of the
2. Per t[ﬂ% TRRGEFCNARAE ﬁFI'e thé dci Iﬁtéﬂ&ﬁle-ﬁgJer %H&ﬁ'?es the sq,rface of the
signiticant curren eakage below a gate v age o0
sulatratend zero volts. The performance characteristics of
the TFT after renoval of the ZnO are shown in curve
502 and show nmuch [ ower drain current at the sane
3. VOL RGRriNAlr diine] BhORM b aciheot ARl ElepmpALRY Rhiikiive
a substrate conprising an acid-etchable Tayer; a
merdbemesdbrike pol yner matri x; and a photoacid
generator. 2. The article of claim1l wherein the
aci d-etchabl e | ayer conprises the surface of the
4, sSu bg‘hé %ﬁﬁiebff cl%ﬁle} Shbieq the et lo@id@iésmé@fr&ntzhﬁ oxide and
aci d-etchabl e l'ayer conprises a conductive netal or
indighain exxdede. 4. The article of claim 3 wherein the
netal oxide is selected fromzinc oxide and indiumtin
oxide. 5. The article of claim1l wherein the pol yner

5. Mt X, GRIPS 365 PwHBLE! S %%{e? n{a'trllm&ﬁlgﬁs%g a water-soluble film-

forming polymer.

6. The article of claim 5 wherein the film-forming polymer comprises at least one of

a poly(vinyl alcohol), a poly(acrylic acid), and a poly(vinyl pyrrolidone).

7. The article of claim 6 wherein the film-forming polymer comprises poly(vinyl
alcohol).

8. The article of claim 6 wherein the film-forming polymer comprises a water-soluble
solder mask.

9. The article of claim 1 wherein the polymer matrix is patterned.

10. The article of claim 1 wherein the polymer matrix comprises the photoacid
generator.
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pol yner. 6. The article of claim5 wherein the
filmformng polyner conprises at |east one of a
w@iog(isieny| al cohol ), a poly(acrylic acid), aneCEUS2008/064193
pol y(vinyl pyrrolidone). 7. The article of claim®6
wherein the filmform ng pol ymer conprises poly(vinyl
al cohol). 8. The article of claim®6 wherein the
filmform ng pol yner conprises a water-sol ubl e sol der
mas - r
1 1 I'i"he %ﬂlcﬂjcgft c?aglhln@ d\%h%BmctLF%gﬁ%é[%%c:{\@ gén%lr%lmt %b?npqg Jire
tnM@BﬁEbﬂumhﬁkﬁmkyner matri x conprises the photoacid
generator.11. The article of claim 10 wherein the
phot oaci d generator conprises a triarylsulfonium
chl e t her
lzcongikgﬁﬁg;%? %ﬁb¥ﬁﬁ&w?&ﬁn@%n&%%h&%%#&% e of claim 12
wherein the donor Iayer conpri ses the photoacid
generator ., he article of claim12 wherein the
13dondhe IaﬁS?éﬁ‘rOf Céalau] Zavbeeingthe dopor hyicy aampigss the@hotascidgenerator.
nmet hod for patterning conprising: providing a
substrate conprising an acid-etchable |ayer and a
l4wat @he anlcldbdfeclgol weheromtthe dongeroxer th adghcantrb alicopudytlier matrix.
generator; exposing the substrate to actinic
radi ation; and renoving the matri x. 16. The nethod of
cl ai g i siag.providing a donor |ayer
lsadjgggﬁiogghhﬁg&gug%tﬁgﬁg. 7. The nmethod of claim 16
whepsividihf e saostate doapeisingainpicidsashdbielapéraindaciater-soluble
enerator. 18. The nethod of claim 15 wherein the
po 8F¥ﬁ@ﬁ”hatr|x conprises a pattern. 19. The net hod of
C'a?ﬂ%&ﬁn@@%h&b&n&%&xﬁ&%fn'C radi ati on conprises a
pat
exposing the substrate to actinic radiation; and

removing the matrix.

16. The method of claim 15 further comprising providing a donor layer adjacent to the

substrate.

17. The method of claim 16 wherein the donor layer comprises the photoacid
generator.

18. The method of claim 15 wherein the polymer matrix comprises a pattern.

19. The method of claim 15 wherein the actinic radiation comprises a pattern.

20. The method of claim 15 wherein exposing is done through a mask.

21. The method of claim 15 wherein the polymer matrix comprises the photoacid
generator.
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20. The nethod of claim 15 wherein exposing is done
t hrough a mask. 21. The nethod of claim 15 wherein the
WEgswItat ri X conpri ses the photoaci d gener arOr/USD08/064193
The nmet hod of claim 15 wherein renoving the pol yner
matri x conprises washing the substrate with an aqueous
solution. 23. A nethod for patterni a layer of an
22¢| edbe suthadael clremi loevhapipreBPYIgE ﬂkﬂ'R?%‘j’fH@TeratﬁX§9@1§t’1ﬁ%t"é35hmg
aci d-etchabl e | ayer; adding a
th%éﬁ%ﬁ*%%ﬂhbﬁgﬁg%ﬂggé$ﬁ§%tr|x and a phot oaci d gener at or
to the substrate; exposing the device to actinic
radi ati on; and renoving the matrix. 24. The nethod of
23¢| aifninotBodfiesnsttamings karifenshelpectivayisyice 6PApPTIEaY:

zin roqxdlgga s@stra ehc%n%{sﬁl%da &)fndﬁét 6@01% tm% eel' t he

phot oaci genera or i'ses rlary

chl addidg a wafer-sbhubéd mymemamanda\phoe)aﬁﬂcgenawdr |tt§3the substrate;
met hod of claim23. 27. An integrated circuit

conprRosiggha devienioractiis radiaiens aBd ¢l ai m 26.

removing the matrix.
24, The method of claim 23 wherein the acid-etchable layer comprises zinc oxide.

25. The method of claim 23 wherein the photoacid generator comprises a

triarylsulfonium chloride.
26.  An clectroactive device made by the method of claim 23.

27.  An integrated circuit comprising at least one device of claim 26.
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