1 EP 0 232 973 Bl 2 Description

system’ Sensors may be used to neasure or com pensate for changes in a

nunber of parameterd This i nvent FBA2339%bBterned with niéroplastic such as

size, angle, position, vibration, notion, structures, processes for formng

such ﬁw crotpl astic velocity, acceleration ro%at I on Lorc torque, tine,
fay

structUree ®®and phot omasks suitable for ﬁ‘?@"ﬁ' g used g measufg of coy-

or c anges In"a nur%er of parameters

coI oréﬂ% &Ef.m,{ag,gi ﬁﬁ%ﬁ%ﬂ el m,L.Joiaﬁ,i vol - JcRC§S§§,S ::%f sitiop, ﬁ"'ﬁ' ;; n%

t er MBsrybHlired, QRJ gholomésks Ts&uidﬁe for (NeGstidl © Seﬁ\ass &Unsa XébiIP uﬁmna &C

Sel de,g,gcesgegr es i ndependent |y sel ect edym, qgvé, s@,ﬁ,@ - acidiB éntHerature,
Technol ag YsddMelelde s hRfbbMBisfuchAde, t haseuldaie, s rﬁﬁé 1B aHEP BIIGRE)S © -
Bat t efules”, TRedpaidertly deldbied™s alidd"dsher1al Ny, Re§HRért T&danologM if rmlm&&dle@uomc Age,

St r UChiol héd® e following meanings:- 10 40 (B5HWk et eYeremes T

Si | i covicrogtisihstrd@arbs™cr ossl i nked pol ynewn and (10842, \Mmrclse:ebre ut swomm@hyTech Sept .
1984, cresalinked] polyrder akiciBe rwhichtare Remahar Sci Septt 8B4, eagen 43; lTpieDaxinolt, Populan SeCeESS
of [ estable ®ntmperature® inC exceshuefc2009B4nd page ¥s, JinmtB8dupage 87, TBénsdut98B5\1988 e t he
Si ze, whepanthe kize, Jsngthhwidth and Hicktese ofstherf t helntenatianalnGorifasemes  oGoPdiid-Statec Sengers

Sol i cdesiradt Brusiurn g Pediaddpprsianty teleetedir e c apndbctuaiaelFERCE IVah{zes chnele Coam. 56 and
Act ua'!"!ﬂ'%fabﬂcﬁEE H. W)hl tzen, Anal. G‘ien{" !?B(Ab@?% e fabrication,

de : ' " | ndepend ent | y epally sensorshhavei been fabricated sep-
m cl (] ui
T ’aagafu' = @g*; ag@;»agsgg gl ”zg A
?u thhlr’;mi cy tJJat are cons Tr
cwe,ga" gl g¢ tﬂgﬂe ol ot A Fa?, o et ure
proces s6

can b

depe nﬁ%@, YimBhdid chrPbd Rbd &%bﬂaﬂt théN t ' nt @ﬁu&'ﬁ&eﬁt whla'ptwo amﬁsﬁms Sa?d“ﬁpr S

Whi ¢ hspRérire. PN SXainpie | 1hélthRRnebd $f AGEaturd at | O adpEndefiyFodébddpHor B Rabhéator Ravébeeh NE
phot Of @8 Sbritdr iRy b6 lapeRA HomOs thiti@esSiat | CBN GdvbIBpHdtbyYthé takistrbpic WGling? st 4 Sificon

C ONPOéiek ipGifts s @B stidctirB CTHAE OGRIBEandédtit  al S @afbr) albngeiCérystdliine piafes] @hakel £an- Of

t hes esebtctive of ahes miedplaktie starttive deohlemoughoutagd bicthe mechani&l andCdlestriesl propertidsioth t WO
di e ndaten the cpre-fabrivationt selectanr &. stkicture®x anpl e siton itsbit. Akisiepis atdhing of twoLdirherr e
depenhiwing dn/almest dwitiend npmbep of differdnhitnnt cat i osiorab paietne das deen usedcwitit photolithag- be

di f f efiuiations prskpizes.s t hi ckness at 25 devabupedtetials sugle anini theocangiprtion of ki ng
of a ¥ppdctaie™ot her points in the struct uiekprntphpezzes w @ Helfermity agghgizerof

al ongetetsdo &WE‘P‘%&T"N Ko of 'Qﬂ@s” sfrgetwey e adiPandice s cét‘lal (& ioppxample. - @PB@‘? astic
st r udieighe o ig ’@Fﬁ to i é’? ﬁ;"“ U Widle hani cHps- 3981 %’ Fr‘ﬁ@éi‘“ﬁ)r%p pﬂﬁ"’e?’"@f

pl at ¢! SPPFF«!"% t’?‘ﬁ’ i-gfe régg %n of E;" ﬁg a*°ﬁ’

Ani St um im eors@r:(gf‘ %(i mxtu%oj has'l:s{;aqat'?e?n f%g

di ffe ‘DRI I S EHE Hern as been e7§4 Z Lﬁj IEg

jat i ons
and S' Zﬁlﬁ:roelectro ics have been revolutionizing hov?’ 0 r a EC4ZHB‘ 1§£é) alﬂ%sé léﬁlgraa§e t&h?HE
COhS‘thdJ edrhrmihicRtb, &bk &ds ihfdiniafon: require the removal of portions of the silicon itself
PrilDt @imploR 2Rk NoSHeGnd BSich ah AMTbS Y @ndioSibA8 Odtrubifile hetecn Qnk B rmazdn{mm

rati Opidthd oM®@&ingle sRibdnUehip.l Repid bdvances | f i Ceplatb tharadditicha a pRotdenshi® coging iPIhe .

U. S. diatemniuing he bg hiadedin atdviendinethe ploo | mMagslicon susfatelaht Wecprobbding of the blating to

.3, 921ce8sb6 useiCko 4ncOfddraté Gelbrtrical\ cicanitpbrad € M nform atspataitiunee hyreinaltar setypred tto katah 0 Of
1.5 tdilieorethtpscandd@ méniaturiaing the dradis @hd onat olpddithel’ teclshiwe.ce f abri cated on a that
f or aodevicesagmtaining Shemu clipiptarizaion zof calegen 481 dt h At fhe pres8® tinwi thare ismovesfeptableanabl e
of r etdel ditcpity has resulterirom derandrétismaller | mag e sivple sdditivet teshaiqpre foy Irtepiring Thwee di- nes
its elciicalmanghanied) chiemisalisadeptieat deyicpd i n ersiongdpigraplastip) strugfugsidirectly on the

3, 53gueas %ﬁ'?ﬁP’%(“%d “F’Ets@?%‘cﬁ'?'p qWP'{b‘e A | EEE $4jaes) of apiliqop eatee for fypftiens Shag@eeen

revol aensgr{;. 5 ;h wha % 52), TS g:gdmn oae'tnh%ref-%e &Rggc
Y rnBt i
pom%mcﬂ§:g£r mucr ;:I:cl)?:f; r for ;‘%Tj:m | ex ere r olfc y ar not vePt On%ség (f't}:é can

po nt

now HeC™ %‘Q o B %r hereo re@rt H%ed ot 0 2
si ngl naRek b | ot %ﬂale itive
t'é% H)an t'b@pd?nﬁ‘?o QQBFAI 'ﬂl:&h 'lgseﬁéar PF aeﬁxaﬁ 'tﬁi&n € adpb& ratios ! of | CON

sur AoRdinf ¥hoh&ISsigREIQS Bvtien devith, JuBK af oat I nammm sesﬁﬁﬁ,a%e# doRmiréfa Fe26Eiidh ©
el ectani &e@btorC Whithe§utatédtnd or inb¥e Warlabigs St 1 UC Edpbishity Hebsk ﬂ@fwﬁzﬁmsfeﬂi‘ err ed to as an
si | i GRheGlétgns trslly aitoatibdiq cottrolingtge t he circuits and "additive" technique.
devices containing them Mniaturization of elec- 45 At the present tine

there is no acceptable or trical circyits. has resulted in a demand for

smal ler sinple additive technique for preparing three di- electrical,
mechani cal, chem cal and optical devices nensional mcroplastic structures
directly on the such as sensors used with si licon chip circuits. A surface
of a 5| Ilcon wafer to functlon as a smart sensor |s a devi ce that

~ o e I T S



3 EP 0232 973 Bl 4 Prior attenpts at
fabricating microplastic struc- forned using other techniques such as

| asér hol og- tures have utilized tFROBPREERNt of thermal 14 sta- raphy.

bl e, photosensiti ve poI yim de dielectric pads as As indicated by Salnre

1E|hg| 8os$;p| [iti e h i.S Eer qanent stsrucr:g res uolgg m@f er sl%‘re;‘ is_astc‘ﬁ(‘as zﬁq?qqf
resé ave cemen of the all P |
Flofc;[ ,[ Qtﬁ j \'r% 8'55 lenglg g-“ amgngalmre %t‘awlgllﬂes m%nl ons
S
comrcaxeigﬂfl ﬁj‘@e A ElEcnPo?ﬁ n% coqn 5 5..% ﬁor?'are Jan& ol

phot OSefilipl 55n68 NGO U2 (1985 daber ti onsm elof i
i ngs USrSlgreﬁcQs fcararmsr&la ml Mbméilamaa;d&- are dinbreibiCapplicationd, & uhrbk sirabid) & 1504 | Y
and di nRRSiseR b b %Hblﬁndacba&baﬂéi ficanNd  Cancres3knked) CharRBFEEnd RimoRdfonBlly2 BiBble
St ruct up d@ndaricanednlyShe ah@LC i thy pREITON Seusteres whigttdodibtl altbck b9 chfBorbstivbrie €
ont 0 Whafalel ttd éheCsutthdenghtd @hichlthe castitlg tison¥er adndnespenafurediof dtdaasi2od-@.r] deposited
(1 engt hiepssiled\(iahiyh ) anb Ukidth)obut inot @& 9 biaee \ivehravee nowosursisingly fondbyat\thréedind
t hat t hpeependtiular pethe eurtdeer (abight oF thidkiess)s ur f acmerfsioadl.glermadly stable.chicrerdslic structures
mensi onfekqrditdie rontw | vp  dimerisionglly miadabisplorast | ¢ & baerapered having @rvdiiehgbfyconfighrgtions\o
di mensistaneil $tyctyres, japdidgousoip cookieg gut flom o1 epar viabiecion awjderangarof eseyn esfwith electrical,
conf i gLhaling eanYsing @ Arokip cutter. may e evpargthal ’égo@!‘gml&@i meshiicakor epficalfdeyiges.dor exam-
t ablt¥ f#'iﬁecfze'qm de range of use in or w thle-ciugh themally s*a‘l?l%ll@l'qﬂ@'aﬁ‘!fns"iﬂgq”ﬁ’g a
g&d e‘}“'y “b Pb a’F"@H" indgnen- ¢ heopj ¢ag| e REpRaIegaking ingivid Selegfed mi-

d éient|ycﬁale nﬁvp ﬁf 3 crometer size dumensuons dlrectly the surfa o
sﬁ\élhc'? I‘?e‘?hﬁﬁfﬁnzwgtcﬁ E"am alm difve 3:?'[ ryct u‘? Eé: o r‘;‘c@ 'e t o
P QA" oy R Tyt Blcdith DoE D ThaERV ifg § e/rss E,%f ?Sg’ =5 %é'i wh.

sel ect ey b oMEAETaR T aPIE VoL 260 A Sebnvantid pro-

di rect 'msmmwﬂ Qalfhte Bunld ¥ ﬁ’ﬁé‘sns' t ' V&cﬁ%ﬂ ﬁuh dsOWeq"

tech- @t pobibib, %@eve)"@f fodchcFoQQiHﬁ strib LU “6}&1 plasie! ﬁru@thﬂk'%anw%
by W I lgériroritlahi€k fitk rdsist BF expdSing IN8 QSO MBS K Switih ﬂl@k@uﬁ&ﬁe@&b Qﬁhﬂ?d‘&nd%hlie&ﬁe nt
and Di rgaes(siae ®kthesiVirsm Qher Subbtfalt sudice & Thi éd<one b toBlof anctierpCcedur es and by
USi Ng awhichanesistiB dépusitdd) ofthebemst rRGricst Mandr ab@m|n§%5hy(ﬁmse‘46&eﬁwam335 in
conpat irisdistiowitrirdugic @nasaventionalopholoinaskgalt ed Ci grovidet! aprazessHerdorting Banitroadtergized
(1984) .mreddunt dhaf shemcthé Feaist wds lemisatedddict | on hieebiastic wiasture/Whithals ghesrhallp sfabia nal
t hat | agetly nwo the @salontirsle andpasediram balowpr Gduclempardwed pinit least 200°C. aherein the di-
mcr OpItEPSQUPﬂ'aGtsF’WP (hottam gida). insteag picfeay ed | nmengioess off sizgrieagth. widitk and; thigknpasares t
by exp apgg sidreit wappossibly to prepase, cepigallyl pl e  sindependantiy sselpciable | hefprpe fpbdgatipn. and
connect*’*h aplagfic sfruGtyreRoehichy }‘"B'm"t“ﬁe subsYherine °§ﬁ9r plagysh ofimensigngy e waallley
of anot¥d} thickers, fid pefdonpleoy %tas pasit F‘f i t ed) MGrOnpHhe gleyclpe. (o prRgept pemprising
oto
I

Accor di ;‘!g’“{"ﬁ Porfed P&E’H s' 8 | GiFngypng pr OB PBIRAEkS to seloively
Cg(r:l\?ren![ q;gelpggta g a Ip&(}%vgd 8{] radlatlon in the
m cr oML g' pz:ie( l

raplﬁsdr& eré% Q%g

kness sen comprising a
Igr the r %‘I{n ?%? y evelopable
Jral |y a'?;h oloP b& [ E:ﬁ cijlon of
dchQd QK& use p $ ENDEY &fn Fadyl naénd h@ﬁ d drbin said
vvher ei rhsmﬁdrsté for s.fmg RfekkddrRed Phbdse (DOt s abrd@.omaa@tc%asn from
MENSi OnfepddftedSiarts Sakitd)gsbrivedtnd tidimaidfl of i cknegs agme tdre méew Shcikon | bttefidiing
possi blremisphepéat RRBE of Gk Ay modifyiiglamendent | phaterthsskd; abl e before fabricati on,
and shaptdn sitecepompteadbige faibwed by Wevempwhi ch, Wb)i twe dri mdrb -diffekshic prdtomasia Claving
such dinmseh sndrsxpasues fram the idpesidecthioughtani ok ne s Spaaiie cine drenshbapp | regiany anith e prasi | y
as t he seeond cnagh dliewedhiy sWbseguantiradsvelobe pr oc e desersitivg caatingriging svbircted tossoqdentaie d
f r om t ayent By assingragitinle) resisig jang maskgand byt j | j 7 ngndiiierent dopsges ohriniorediates- t o
sel ect ioyrasipg dlegesists et the Api 456 LA t i pl e PrEREAPYTBRRICOEMRS the RERsARtiyprtih e
anmount SES'Psék uepsiedent situcles haying e posi FAPPHIRE" r esi st from both the top
and bot! st“?’h ?k?lé@gpeﬂfm%{‘d hb?’@%‘éﬁsh t |59e c dAepasiieg ?"ﬁ jve-coating SemRog-

pr oducé’°’ﬁ?5‘f‘°e( pl é poI ’hﬁ 'l"ﬁ tH"‘1° “°" a's° p"°
aqueou§ °oaé?/| ?s i b?jg“?{ §g'| nre'

and ca "a' tﬁﬁas h @ mt he actl :8 v &%’fi}%ﬁnd
are d liph%)ens §XP O%l'oggi Ifa p&Ea?w &bout 4!
wher ei %hé‘e@'f IP\F«er %SHHSS&J ”9 eI e%&l? tédcid goHératbt!

nore phgb Qﬁﬁcﬂéﬁd ‘B?rgaédu&ﬁng o @iReS ksl Parts. y d?&re Heln %&dtdﬂ%é WeigR ok on

of (1 @)articled) RuchQds_ "ahfMiNS", tHaB&buRtpo&ibly R t enuat icRgstifBle peRAE it phbtb&RiSgeRdrator,
tetons by nodifying the phot omasks; or bottom side exposure dosage

fol |l oned by devel op- (b) two or nore, different photonmasks having nent,
and reexposure fromthe top side throu a 45 opague and transparent
regions with the pho- second mask followed by subsequent redevel op-
tosensitive coating being subjected to sequential nent. By using nultiple
re5|sts and masks and by and different dosages of actinic radiation.

e o r [T T . I Y S T T T o



3 5 . EP 0232973 Bl 6 as the coating
on a substrate surface; I ng based on the weight of said
croSslinkabl e (b) e¥posing a por EPOR3@®7pBAti ons of the éoating

pol yner - cont a| ni ng conposition. to a source of actinic radiation through

t he one yErs u eful in the phot osen5|t|ve com or

phot o °°at'"9 s LSkt surface; ;@ A veighe o 831y CF’Pé‘F"ﬂ'QH'P ng
resin 5‘?‘8%{99 8;)0%%’ at'&?(posed e[r Q?cﬁm?‘g’gg]b at ur

descri b 81%&% N 8Ur O’T%4248 The BETHE™ U "a:de g r‘gﬁ?ﬂ'?s'“ %
about [(8 aédae %&&éa%l do%f k{i\g Fé?étlﬂg r ?Sl es%Xb%h Weta‘ﬁ%rpgf %01 ;?E' adic-

the eXFHP crosslink hardem resi Flaqsence
of an renovi ng gpg,t Md

heat . b}erenﬁ&)in‘a plaaes.cfgm Bl ecsa&dgrhsﬁysﬁ em rrﬁést eam%m $&inS Ystdhn! MBy b9

pr oduc xqdecls Kdsé Biasn ioGrodidetPmicdplastié ' OM  Bropateld | Y a Olar@l P PhARdpIaSY or

St ruct utr@cture; 10 phenopldst reBiRe MOgdmBindtioh @tk BSmpolinds
conbi mndéingindedstobd TanReps (e)and f(d)lzen By undebsion afbldchat waigtt Polyhers w0 dorfidh) acan
be ocarledwutrimDébithertrder andahat herpsidp/(thEs S t hapluelintoli Hyddxy, acarboryd, amitle ion imidb her
or der caaied cuh béfore \stee nc)s tre jadditidhal istep ipl ur al geypsof hydr oxyl, carboxyl, am de or
I m decagigd putddiween stape {d) arsl (X Wp additipnal an addi tSuitablal amirtoplgst iresins ipclodgogrea-foranal-i ed
out bdeneamprisingefipgd Exposipm the (Cedting fohas- addi t delwed,  Sui t dehzcguandminsdoraeidehyds i ns

c| yiinés radigdion-f or nml - step conprising fl oB@lemiggriegnaidehydee ae@aqlwcngnltfq;met@e- 15

:rnﬂﬂ

de de, The pressat, /igYpIinda Aish e PrYidsfl Blehy delvdei [Msts, fA4 afqmbjpations  thereof. The

mel anf '“PB‘rﬁ‘F&F % Srgs SPEBPRI? u-m?’ﬁ‘ﬂ?%fé‘s am%sed cambingtion 1\th sraptyn

al so b"p invention.,, g resins, |I P‘W@‘?s g; a’rl‘i‘@‘m'ak
mkg/ow ngd }’ﬁ:‘&?"o ‘é PPt ¢ u?”e ‘:F BY"B’ Ogﬂgj g‘ lsol‘gsed in
conbi tér;.z i pr.a%'?f’c% sﬁfﬁﬁrocess it

Iam1de
B?/g\r/?&:%.@ntﬂ o sgth%lecﬁoﬁséfrhsswt%g} yvi “y§§1 &) dzm %LEJ& g‘%&ml }5
Whi € horofsdnsifiv UdombNitioh, OthdTaBihsitidhe bR | YasSt 8D1nGse pib pafed

copol M\Gﬁﬁeﬁsmveaabnlﬁaéslnoﬁﬁé 4 BdafingCErOATRILE " S| Z Gnycethtes) E\%Js&ubﬁ rdeVFJnUfam i Hdl ng
t hr eestrate0H3La.Cthy leidbuile of 8 doating to 01 yret bébewkra,and EnikuitCDErast EPrbfeiYedSiBhR Ct €d,
di e nihicoradiatior,hey. [if e a®ar or deGOPIBAVIORET S,  C BNROhyIrB6rScoRtainih@ ictrinptgnd3- &1y Ghowiey et hyI
conv ewsvalerigthyregiony ahrowgbd & fudtabise pretimaskn of aresins fcoridireng aquylagrmpa.ndtes for the
met hameforeizly e, sperizlly desigped ridistivhGittenuats uce  p bledtroghilic Subsititetioncad rppoeiid iirgs at bdsie

deposing ipbatoressk thiving a2 2feformed piltssecqar epar etions rathe parpeiaabo| the tydtesl groerd qod] y-

phot ofewning; Yoi the dimengians j of ithendagisedamicat | ng Baving aswsight avpiags mgleeulas weight of from
aI kal Maste) | sttuse. s angr dhge deyplopgmen | of | st r ahout 300 rte ahout 100,900, éﬂ?ﬁ@é‘xr"@m@m{t he
coat |'{I§'°P'6s“‘éé"“°‘“£°o Tem?’é'?gspmé’ﬂﬂ“n‘l‘?(t ur es 1904 & qbgyt 20 P‘Poef erred reac- tini c

Oy P T id-h g

e e m'%ﬁmwamﬁg;y % 't'r£g| : ri%' P mﬂr'"?gge mgt&?w&%ﬁ? aF
reS| nrgdl %?[ﬁf’ ntn tfv X d sn ap|S| tes ?é.P y:azoll e §1T o y

g;ﬁ&% ectr ng arona
”h-g’s atI'hd3 sshn*e@g ) pr e Gﬁ’l yn%tlﬁégh smva compBé RS
0" t NORHed PARS &tab® o '8m Qarexg(fexsu'splw an anoansagctédob nat he
desi r g« Cafd @n be prePdted Wil 2dimiRbsOlatienAV €T 20 Bosiabie BiénRtlal ¥R hy rB&WtesaSt IC
St I UCHt Ghdpes thout tHathestEioCsiMRRigraferd NE  that tabawrop%% $tQctarbs) umlcﬂ% foreHad
pr ef endlipiey eXposara slaoetioveibmnenpiesttdiques. St I UC therbonk) Yhalve ARV inBdhaiiel, t dheisal,0éled- he -
1000 This prbocked p@thjtd GHd. fabrization g lans cosyy ad8  abjioa @nddor spticalitpropertiesTiaededife laGpecifid 5
The astucurbmirudefvli pg) compénants yoft electivaly be peapplicajidna §or example, Ut aciddwrdaning teein
pr epaghedicalmachanicgioasid topticel sygemesichs conbi sistem whighitam @ shesilic moddisohglastisita or
negatSMaE spsere- usi ng near ul travi ol et expt9estivly towdrds engymes, resistance to the flow
f or mal déey photerensiive t ‘F°m§°€‘!l9ﬁp‘éﬂ9ﬁtﬂ3 stich asofrelagiane prsior sefactiveingaxcambyealactpd node
usi ncfrepslinjpble p°'V"§’ ndj aoit‘ﬁ'ﬁ'é“t a or c@?ﬁr dRyelh GQLZZ“‘"BS(@EES’PF%!‘F ﬁE“cﬂ‘FR& f?!)@—sPec‘f'ed

| t |96tp Ph°&€ ti ga apphcatlona | di
ﬁet Laiz?mgé?e p°"$]‘? lc;ﬁ E e s af?j opl ast i {h%{"? ofpa " e |kn , l Yepful in
p0| yrg%{imd Flid 2{ BL};EQ I, rch tiv OSI t I 0 f?ﬁ\icom n aregk:r? go‘f %%t ur e
X&ﬁ oh ferabl conﬁ er é erted arid
Ca“ b o e?gﬂ a!m%F in ?stélrﬁ“ Et yam eﬁ&oﬁ

nt¥ b
phySIaQ.alfmrnraemmcﬁa%o&%o ight/baIeeR hout pio c.a]e&fdraio%rshe @b@%&&&eﬁobwnt
that duldiepreloail genblater, e wéeula beWh| ch 2héindgbrieB@CholMinlia #ib ?n&asa%ﬁ.w &mand
redevel opnent techni ques. erefrom have the mechanical, chem cal,

el ec- This process permts the fabrication of |ow cost 45 trical and/or
optical properties needed for a specific structures useful as conponents of
el ectrical, application. For exanple, an acid-hardening resin chem cal,
mechani cal and optical systens such as system whi ch has a specific
nodul us of elasticity snart sensors.

o o o o M 1 =y I T



and from about 0.1 to about 60 weight percent of a photoacid generators
shoul d ‘be soluble in or formsuitable photoacid generator, the percentages
be-' a honpbgeneous sofution in th&PEhR2HTaRSi ti ve com 4 8 7

EP 0 232 973 B1 8 position containing the crosslinkable
polyner |tself coa t|n photosen5|t|ve conmposition as well as

in t he P&YPe 8?{1“’"1'1@ P W 9"3{9? "W%&'T‘R"Hﬂ%'bl e

= S
pol ymefls wg'h ? PP h ‘ﬁ’ tf"'8a0| Ug@ uc
aci d- h§}B °°g efg’:j:”osm Beep r e sYe g@'ﬁ tiv
conposh B&m E" Sl o' S ar%’ vJﬂ@I g’ e. u
Whi ch e Q’héf\’aﬁdgﬁé%g e at & aic'd" O S b o
). i skbufd f b
sol ventguygs ckeﬁil)pgﬁgloﬁhﬁlech Léﬂiﬁﬂleeh‘ﬁ%ﬁéj badetl O de%@anmr @J’cdllqmour éf—ﬁ@ 282 872 E&é§
The phaévergdr Sol@RAE toddeRtit th PMdVal R coabUCh hal o Bk, SRAIORGH UvIRAGIALHRH-S
bei Ng  g-pofiibrisf 4ft6i E:pbdue. TR/ FoRAD hénei-N i tertire l:ﬁﬂd@@rﬂ&gehﬁé‘o? orgai¢ ichifigbuhdd
nor e defolshbuld Be wunredcireAvith the 2dmgbrehts dlevel opadh a80l utions to permt the
r enov akhe gihotosasitive coimpositienc imnthé @bsesasi dfabl e  ddeyis-(hohigrbmhibn)ei2d-tishivrostharg  (aiso
por ti ondivaihg eadiationy erslibe nonflesctiphwi#tothei d gerkaown as DOT), er at or s i ncl ude
hal ogenubsiate dsaifaihe phaergid ugederatart ehouldhoul d thiebisiremethaxpahenyild. 28 tidhiotobtbane
conponé?ﬁ@oeﬁvefssaﬁ?ﬁ arsthe mghesipr onifosnitns i 14 v dMetbaxyabioi)t i on i n t he absence of
1- bi 8 pyslity (of &e RBpfeseysitive Zogting denopited| or oet‘k?&ﬁ@@é.‘?@b’%@%‘?%ﬁmg radi ation
an be O &Y -Spisifate jsuriace,; The, phejgacid Iﬂﬁ'lﬂ?ﬂ*l"'as DD'F 10-dibjpRedecatee jtsel f. The
phot o gﬁﬁg‘(‘j%@qng‘éﬁpgq'?g%c%e k&‘g te p W@J“ yi-22-gicht "lf'ﬁf‘?)roet hane
have n
qual i t%’ fex g[m %trg&‘&df ';V‘g q-gf;%nﬂ 9 Elaep as is[ rop! eﬁﬂ'&g r?ch
lega- ha ol Ithane

eron the hg rgﬁa gy" ce. The photoacid
gener a&lﬂﬁmg ﬁ“ rgji f tri lor&ﬂéﬁ%;wn Ké ng the
phot 0S gBssiinked ,sﬂ-ucm& éd b d2 2 dip® uéMyp@{:a %Qﬁomor%l-ztdy)-{@yl)c oating
cont ai géndtol e comBindiibh r%ﬁbthé? cRAESIMIBBIE 25  phosphothioate (Dursban)
4, 4- di pérRer Gshauid bb itkeithally Qstable i | gz Ny AT 011,2,3,4,508-HoRackIBBEyclRERGHBLN € T O
acti VaturddGh 6xaebsaf 2001 CaThe phatducid painerato0 K NN -bisfe-Bhlorophenyl}-2,2,2-trichloroethyl)-
1, 1- bi stjopid Cdldo0 had pdubsiantijlly 2voldtilZe tiiomCihe t O elacatamidesl t enper at ures when
uti | i zphwtpserisiivenegting udon rsaitbakignio rerfid¢e| t han én)sf2,3dibremapmpiglisacyiatwoaté; pr emat ur el y
cat al ysadlvegt fitomghecgoeting. hexachl or odi net h9d Sitbisfpchjoraphanyll  hdichiereatiyleom at
anbi ent tWarphave deund dhat it i) @ossible o eFepere 0- 6- ((tand delr dsameest Pyd hompologsli The; preferred
cr oss| thakaieroriestie) Swystuges ip ithao BegatYP Topde he h@?‘@ﬁ?ﬂ?"%ﬂ desp UV photoacid generators are

125

0, 0- di E’t"’l?y‘?eeﬁ)“ aviaipt GQdEaF?"cWI ?S‘PR'P-VQQ g@% dyI) en%ﬁ?’@?m‘?”n Eﬂ'ﬁmena%"ldo nirig®$-h
the cr §'§’L§°ﬁﬁ‘8 | Z';m%osph 'ﬁ%’et d be thet(rs}rrall
e ‘i };% oo R W, Lo
- s[p &Q;n s srz, Betr IMVSmga?td“ as.gmﬁ.,ca»bs? e ey

.VO Ome iﬂ %OSEI’]SI | ﬁ‘en% Ih%gt (0]
re‘mve tﬁﬁéﬁ SR ANY alyGveien Lé’& m! dbOdf! S 5bg)

30 zjr'ebliﬁha .@vb.lneﬁ eehwgrm donshivd 1dléidep | oroemﬁlse%%, bVﬁr?eréﬂJiﬁ re&r!n % i's

possi bbe rhdiatigh Efacingdnsitiva 6] néah @V IradigioEr S arnd ukyart@roa@ &ucrolsiaa.c mﬁ@%@iﬂ&%ﬂu&d?é%

M cr opbatable @eapt UVIphdidaeia deferitdie aecth@bi ve nMirdehe goaitivegemadgaile mbaepthé\bhotoacid

phot oawhich geeenmtide gitathe pbsosargitideagat-ul t r agb@latdrs agli tat ¢codpoldds @nmpbayssnthats pe-
DDT, Netcmmmsoarp devdivpetiirain eaqueguitide-t 1 itss ( LerBratec aquebup Bluble.ctaduxylie epidd upon

phot oavdlapergeandrharens bigh degreediéf sersitivyrtopy | ) | seroyun e the eeart YNe radiationo Srenéferrede
‘conposHesPdiV ragigtiay. Unlike goqventienal phptoacids  Th@egsr diVe rphelgacit egpnemions h @teo arhagh-
gener ageeetors;, sychAs thse U infneary UY ghsr r ed theaujeone diegigps(apd in pariclasthe ghesolichpse
capabl E’W““ﬁ‘é"ﬁ@ s{iignsvhigh "E%r‘i’e é'?ﬁdr"af“Pons t @Stere t9f Apphoayingna iazide SifoRis, Acids :
'wavel eﬂ" aﬁ% °th°f“|"’8 fon a"§° F cmga °l \ng:g H’fe' ap @ tuvvﬂ?B'ﬁa"f%@"?f ao“[’bout

er %vp pe-presen ﬁgéﬂq g sitive ol
El?'[ ;] fﬁ?m é‘ﬁ § T}g:r: \éﬁ‘%ﬁmsgl ?%% ;;0 ?Pnrea a concentratﬁﬁ:l m "U{?ta
m cr Op el ehtph sen%g % «Bf; ’ W%a'& Iff to@eh ‘Sgl I

tures Qﬁenttﬁhﬁ‘cdafh Q6@ Usitf e Bdnthd ,%ns,gnm t ' ‘I‘ﬁpﬂﬂﬁq ﬁ‘oﬁ@ didtRi$ land ;%lyglersaagﬂdaf
NanoNes@béed t & dags UV RpokiRe bVabb@ioarhil-ON AN hhick L8PS indBnebRboRfR ackly when ex-
r adi at iijéules peP Squd®Eddntinttdr GTOTnIrR BPIhAST i C  ipbaRd &S nédN BV Thdidd6d hkb Proforiedl hedd U
deep UV photoacid generators are those in the positive or negative node,

t he photoacid which are conpatible with the photosensitive coat-
generators may be conpounds or m xture$S that ing conpositions, are

devel opabl e i n aqueous de- 45 generate aqueous sol ubl e, carboxylic acids
upon vel opers, and have a high degree of sensitivity to exposure to the
near UV radlatlon The preferred deep UV radlatlon Unllke conventlonal



solids content of the photosensitive conposition, 55 solids content of

t he photosensitive conposition. when the coating forned using the

cormposi tion, i's Napghthoqui none BP8z23de3Bnd pol yners thay eof exposed to a
deep WV exposure of -about 10 m |l - whi ch generat e i ndenecarboxylic acids
when ex- lijoules per square centineter (10 mJ/cn2) of the posed to near
UV r aRficlaedidy rgepgratorpr Other rwitablee apar LNV 5 ghotoacid generator, or from ppou 5¢ ®aboR 9581

10 phehetsarid ﬂP“&éﬁ@r'%Fﬂ"S? 9’“’0(9!“[?@!“9%91' abl e REeantagr/by weightnf ahenolagidesiy XeBr , or

from'a’BWG‘E “BDQQ”G"aQb cg geneﬁbr@ f cﬂbﬁﬂﬂ 3 W%%?géb;’q%ggggene
de- | as

genergg? % g ouf‘b"lf ‘E?"E?Btﬁﬂﬂ 5 g@“‘m
wei gh? g'"i'trg e such a %fgrr“sc;:f:arau 1 " 5

f or maf ﬂeaéo gs.&m&p @gd_abo %E %
est er Goddink %F yiort & Amd eratoﬁb out E.I siHre G beb¥re dgué l’atlv
nd'i

phot o ved %3? -Radifg schRft. ac,% al dé3fusuﬁH Omfﬁhﬁdixp fblint 09% gvor. A
nor € e, m@l@dﬂﬁ §REdi @thdrd Buch asfeﬁle zal dgipyslfe, the preferred photosensitive composition

near }l&ﬁe p%h ofhy 8har Qthylofo By abo Uit Iganthif m’g5sa?FBQ:o RIARFASE S SdrriropBst

CONMP Oidriobt ofheN) ProbaioN afid1Propdd@ 18; €8It age  DYesitihd) Fective/\R¥ogit Genbriaing bipound, M UC-
CI OS Sthdolvs Btbie faeH ¥ RbthAGhIGRbIoS aatell genebiepihoplast tasih fid dbrdaldeyde-gatlorhting e

pr epaatigd Célsdive acetg aidi aeetatessiPaposdl B S di S sahpoardi, asndederibad aboedidt usagn $elneent .

1Q pnamdéP; arematig hiydivecartions swohrastoipenetandf dee pPv.Uit b psferredtoneantration ofctheudbep UYl ycol
etﬁ‘érwlesuc keteres etuoh  ase matiwlethel, kethae, pr ef e photodcip igenerate il rangee froro b i0tti ton

y| enecygbgenstahonrenthevgiohaxanops; alers sush by | ene  goytopercentifiy|weighlont ai n t he sane
concetitt &eatdn Ryl asetpppiselsy! FPBPR%?*?] | etherAP gitivg| copposiien yetylFarrippars;

Cal - a“F’é’S'WW'aS.tﬁQ? P@Qeﬁt F"VF@ ap, me Y en?gr aing ¢fures ysing|npar qug:fsgresuch
as mﬁ“H ( -p IQP (N éra" henop gy pe r dmg an ammoplast resin to

f or med"d a@ggy? 3%5 %ﬁ‘g ¥ osol ve é&'l{g %@Y"é Sg%sal B
15 ¢ o-éi’z: %G8 1} R?@z:f"%r use '%%%ﬁfm ﬁdth hrzs

Y TR o G 11UV it 8 STl Gl ».9 2

the deep,d ﬁ:ﬁ MG o t higd tOStoabou

genergh e el b g i i g to CUale AR CBh AR SR ol Sl W'}Biﬂe

est er Sofsrdifly) cBrtains® R abe utpsy &£ Bloub¥s Wei ghtoatiflf Rivdr 13CB4IRG Solutib has|besHapbiRbE

[ sob%ewentlbgqh@a%m@ A phot osensitive mmm}g@m%&&% aﬁd)‘foaﬁ)@@aa«m and
but yr ol adoGs @dditess oS alsd 68 sadeddion®ds hydo aeay be hedfdd 10 & Gmipbratl Bill 90°C for

st r ugghotossbsitivei cogpasitian inldinee pasitsrrengan de  aRIAG) mintasetd higlatiliay tie0sdlvent NOsol

( NVP)ingifrain abauh 9.00lepepeesiiiarabalit B¢ perdait Ng  an bakngTo Pheatotchrtasifree teoating that resuits

di et byyweight, vased de theDieght of ddid! selidn dhed hydmey diren be mocessed dmeithende positivetdron of
a novasiifivesrmay enharee the crerfymarceseicthe as et hedatwaanadie dh khorregielV ehingheohrsetvene

UV phegeting clotitione ansk the gpsultii gogtiegs uThey ngesph Bpds rihe derp \bf tohlemm fedsl desisientb ene;

ni t r ol9BrorcaYampleliagieasipw_and lveling @gertsat | ng 3@eeHslvRvelpRIPle: h@ﬂ"‘é@’ FEBles M on a
sul f cAeligiation agents.  piagtisizersr campelipilipg e nt s plastic "’%ﬁj [Fuitable; ubstigter 8%9°a§°'

un*f ﬁ%eggve&yesrggmga‘gggppﬁmgn %"&'QCBEJ? n;bt ;%Pely rﬁr?‘£¥° 85 tw gﬂ‘;%l Ent by
iu

WEI g B ggj/ ition of K nt | on SHQS}?Q {??gcl;sdi& nuatm y lﬁﬂh
pr ef le lYoFgQ ¢ élﬁ'sSch %g‘ 1r§%§f oxudecé?gﬁuéongrtn ﬁfs The coat | ng

sol u NAsonREQRCEAL ldtﬁ opﬁfﬂﬁﬁm iy WEI 9 Th§ HeMHll} stable mscroplastlc structures of
tot F@mﬁt&aﬁm&t& walel GorSHBRAIS B6r8 0RO COAl kB TinveRhort i8N bYAbrriel Sn A Adgelvées Can
al so e pslekae chd bé l38dedI0 assidhlin B deeat Bd besitide WRAGE Whbr! héar v FHakdid Géher-C f Or
phot osepssitioh \6E tROEPEEsH tphbtbacidNgerbratdl. anDUBbE drérsghployad) Giid B Ghehegetive Smdde

Vol atliowl maeculrewdight wendmefié abtolsl anglyf r om alabant debp 00 bhqieacidqyaterdtas aro asdd. We

per cemt ethrakdan (o) addédn cfoit examipiet alCkonf r ee C bavei fougd tthes twhere pedr tWY Bxposwes 5hdm-

bas e dceowrtioriseof vieing laboubfi b oabelt 200weight. The ployrdy itt if erefdsablep foo fors Sted micrpplasticher

t he pregietti o cstabilizenafuinapiastoresinmaip teanbhencesot helrysiures gsing:the Begelfve frieds of action. gt i ve
node tpyentifye coraresitiaty/ or i n the negative céAtneayive dlode cbectigis errioypd ¥l @i ng
‘coat i ngThemiefgrred photosepsitive LomRopitiong) Bsen UV t Bhatqsensitiven pestinggnere fasiugs, axists fop the for
ex an‘pﬂ”'é° prapare Q§’°PP%W’?SWEQ 'I‘qah Va §"P°s Ancodpye! "lfé\/%ﬁ'm peeded to

her rRXPysyre go B0z s than when the
o R "”' s'%t"F?x%% %?%% ;8195 T ég g
h

agen t cen a eactlv "?Q

h Uro enera n le ice §bie with the
phot Ot e g{ t hr et&rg l@ &1 For accept-
deconp03| on ontr 35 near or deep osure P? roug sul tabl e
be acconplished by the addition of fron1about 40 phot omask, e.g. a
radi ati on attenuating photonask, 0.00%8 to 2 weight percent, based on solids
wei ght, include silicon or silicon dioxide coated, alum num of weak
organi ¢ aci ds such as acetic, propionic, aIun1nun1OX|de or silicon nitride
wafers. tartaric, nmalonic, succinic glutarlc or phthallc acid. The

o Y ~ o Y oy r




ful"to prepare mcroplastic structures using near U exposure and

devel opnent paraneters needed to exposure contain fromabout 3 to about 50
percent- prepare highly resol vedepgeaze97s Ban when t he agg by wei ght of
am nopl ast resin, about 90 per- 55 positive node is enployed. W have

al so found. centage to about 40 percentage by weight reactive that the
aspect ayeanaaoUY oagativh émagesipspedy/ratiesgieaiter e hy d cerndyelion geadientat phatpaenerniod acidiis esiatd
from atyeup ape easily gehipved. hile: in| ey sasetafii ce t ehed indthe eoplinig| Ehisgongentratien gradieabisut
30 per teshUYRosiive imagaghan aeaest ratigy of only egaiigheg dim dhen thicknesy oltheogling; the

, mage. aho 5'r1 achrgved butlv!_rth difficulty. This hgpssbcgggrtrgrpgs glphotoacxd being present

12 abI é'f‘at R height oot 5y ofn giclosest ipiheyPouree ent
of pho a E'i’°sf"}‘fén 3 af’% % 'gygd @Gl‘mﬁﬂi"? ratiop e
caseé o sti e re &etfoﬁ a % ge pom Conc on is |n_accord w%l sze?s
posi ti SZ° Hegnl tﬁm o 9n' y .FQ e ob s i.hﬁ Zfﬁa 1 b Of
the CO m% atl %Qn ﬁ@h' ?ove dgﬁthw&g{m r“frder tglpr?boess

hi ghes arP&Wéerﬂ HtQﬁ] cgrfras G P6dit o D€I NY g3, Bing. e UV nth Bsitidd mode

st ruct yhewaf foﬁnéa' ¥6h the oRbtosenshive | N T8 BGHal kOmbeadsary N8 Gy Nadjusd e est

t 0 t hecoipdtifoR. 1 defé?ﬁi'é@for {hb Regélivdinkba®f t he amemt ol MipdQathday RIVSiabibtion to @btaihhe
actini g 4cléh wirl Rdr ARd] dbdpeuV @¥REIre OACENT I dbrpiile IcoriversiR b iR Pridtotenkit® ¥dndlt h
of a CrEuas BTt i@t the nbgatiteNMadetstriitie f &r t pesition My chatingnpbriich ih ChtEt i the

oir/ | i ecrasslinkecit hefore Gdvelognaant while ttieUgtiskir € Of sabstigtes BN subsaxuent eomplde emoiEs by that | on
i STTn thedoagh stiuttreBe @rosslinket ciftér, devdiap- hei ghquepusttasecdavelomsr. disuifidiant enposumpbaast i C
| aw si med. When rthed imege cirudhge dg crospliskedd as ifqunghiesisays agportige olithe rdsist, merdely thet he
negat i helorerdensiopment,jbe popatinked (mage l¥kesngh t heesisbint Fantact Wifhc tha csylstratpninggiuller int o

progesyreip &nuar'wnwbteheﬂﬁen@nrs qepeloper: o1 #e s PRHIENS 6%’?'?990 eslm'lar% injfareas Vi ng,
near UYherethp pesitvg mode i W'QVPQ/@ HO A% st r uc PRf deep rf the pro-
phot os HYrsfeygioment of e, B §sar y Cosohihe gﬁ%‘\r(%g;ﬁem su “'e dosage

f

o e z:;%sgf,;m W Y e rt,f e

corrpl egﬁ ncrosslm E € &E
negat| ,ésogursago% .ﬁJn 45 u Jaetp Q3L 09 Db Wellin entroﬁaﬂl

th t ffod %, & gp% RS 2l ?j;OPWE“%IIUB Il tajr%affe.eﬁr amourité! @ggior
SUbS EqhigHN reﬁ&\ma n%&reU\f E‘J@V@-’magé/ u@@re&' Ve | BBefted th Wabh bifferbi®t 16/61 S lioNdoBth
after @8y ehaidthe RYLRE Uodd BB AcbAVIEleMPEN 20 | Rfidithdsh, Gi Relld o PERBIbIE Qo mm}nﬁa-
Wien t pigyedrage structure i s crosslinked nipligende tfinall MidM@ss op @et mizfoplastict he’
resi st, matelnggatieembef asirg Mdeviey opdgept , t heteasa lahypoird inl theagatingtas welt as pr@Si St
I N convUvphotaatiti gertelatorss thie shatiad i8 exporxiab ubl e issledting &8s lesgtiviand wduith. pnbmsral dekited | N
t he agthre eprsomiiete @ttinronrdiatio® Grrougly agulable base thickedss picthe miStopiastig istrycturg is corfelatedear
UV \Whephotomasip o pieferaply repdepefially e dgsignged #5n il theeminimum  dose| of] @xposing\/aqlieig sadi-v e
nmode obhotpmasko and eater toyfreyo abrpt 788G dp oprrentat'QﬂfneP‘PPé' o ragpYate o fyificiant auaniifyedid s

cess . O?:OPP?"SZO f;‘_g% énrzss"!"h p% zg?“s’é?ﬁ P?'i'é?"eoi osur 'éﬁ'fe t"%ﬂ"meﬁggzng If’gé!?gt;gnps;c;
fph‘QI/baE‘Fﬁma%geg( § éﬁ? the ng, be pos igle I

o R R b5 E’Erf L %‘f°§31 Jerie
por ti offs’ ovs % .cfgggg%f fect arra%.gm @.ﬁe @ggeps§at-
phot 05@95‘;0;‘ ostu a

he o, @88t am{gﬂ bﬁs%ée@'?o ﬁé Bbrdphise CO” ' t | %éordn § ﬁh%{asri w&epréyaria haVitgeN-
USEd t RoaP XND Bl BdBRAL 1RBGaRS 1silaGBT | B2latois AR -pefriitd tHeORanksissidn 8F AAffreft,
nor e dprotonfask, t prélebigr thbi e,si.arfyo Idesigrie®! | €d am6dntst d dkposihg fatiatdAL The IMEs s é-
r adi at piprasic ark 5 biposet porishod tHeemiting)\/  PO'S iphrbd ewith PRl t vatiGinU @dtallizgale Pgray"t ed
t 0 r eaihiewidpbarainbmdved asigy dnraqidoas basat | Ng tateanthaitpermit he trarsgissione fwmcbow fi
act i onsdisiore Mhe piddously hinexdposes portiers ofvbell d be tpawsti 32 percerd obthe ectinic vaghaionras well
pI oy edcoating are then flood exposed to the appropriate s0  as areas that transmit| 180% andh@® fof the lexpos-
't hi cknesss Ufactinisagadidtion andihagled o fiom abet  negatrigvediationtido thestoptipanBhis atieuation wisep
st ruct 18°€ tatabeut 120765 ged prafetable fiemabeuig as Weld in gightyiteps fanpagiheftning diffgrent size
gener an9r§ t°t4‘i‘é“tc’8§f(r °F‘§s"é‘5<r‘ﬂ95%s°fo serpetemsw "?et@a#‘ srffsmd “Wl’@ﬂ W‘“Ome

t he deS‘f oe"P‘ﬁé radi a °”f‘ ’?I: ness
Of the a - r egﬁj 8enll"l I’EFS e COo 2(1 Sloavng
spec af? p et ‘Mﬁ ‘f h“@ ni rm .ngS‘f %%3@, } o '%’tﬁ@
phot ongak es.%r 55 Ll ‘Lp.on " ms R lgpa © @
suffic quan y of err nto cross e expose portion o
photoacid in the exposed coatr ng portion in cont act the coating. The
unexposed portions of the coating wth the substrate to crosslink the

i mge upon may then be flood exposed (no photonask) to the heating, it
woul d be possible to design a sanme actinic radiation. The coating is then
'devel 40 photorrask vvhr ch permts a control I ed transm ssr on oped and t he

o o o o o Y Y



near UV actinic radiation and heated to fromabout ing radiation, to the
coating. This attenuation was [err] to about [err], and preferably from
about done in eightiasteps for e&Po262978M1 different size [err] to about
[err] to crosslink the subse- patterns on the mask ranging from1l to
100 tinmes quently exposed portions of the coating. magni fi cation.
Thi s FHEska teleghivehy aﬁe ptpdtodermnuetyres off  Dur i n?"‘l’?\‘bf"e’@m"w‘ e negativecsrdendsifient s
with different, 5'1’!“’9 niolepipd™ j SiFRy e8| ust er s MeR M) Madesaising R 89d-Rettem, inagiagit | ng,
near ERAPeS Y eHé “‘?"@%lf?f‘%ﬁf g;zn- var figure sé'f“ sacPB?FF‘? ‘%ﬁ%“e’“and

t is b raa referred mt?r
U;f‘z;m,i@;jﬁ;’,iﬁ@wf g, v, o e % § m«:%
magin|

radi a&.smneafuffmms éﬁg’e ﬁ% ir@ expose(ne
mve own i ure 7 |Ilus g' ﬁ?% Qtf. el ely

pOSI t th?n ; ﬁfa@d@t mask' h @rﬂﬁrel% S% eCt dcub%l Z S

nodes masax&s;umﬁsaaa Rathit (lllakielsiby Shapes FigdrB @ lﬁlﬁﬁlét%té %s@LWM%

f eat UbsssiBle 16 13fn structurel Wil eBatRle brl dosifve! at €S agmNaakis REMkroPiBHK stAdiured rBsult-

phot oBBsitg dide Wil pasfiled s Well dsaiiitsidé @ansmani pul mgkReréde  (dark margin Pattern

her ei whith e veditally pegeridiaularto tai subshees Oof a Sigird @tilluskates’a Billsay ImakIe (IR \hang

di f f eswfate. By 30 déditmint attensida(vea)l'pjofilasitlist hes N C giepardhe PuShicioplhsit aBuctufdsTbsaRSSes

al g\n{galisd: poswibld ttdrfoam chicroplagfic Fsfruchaesyvhivh ing thewsffor;her efrom i n t he negati ve
p o hej easily fiftedrofffow tetsubstrathi ckness of t hEigetes td) tand] 1Gbidlustsatmother bulfseyear

U\/) nmoden gk n?etqspthemegabm moda prdalopng; si t magk pattems Ay Biswplastio shudkegsypre-hi n

| ayer ingaging.3s described i giaweeiewlmeremsfter at es howgrederefpetker board struc-

S ub.sx watf@tg'd diappsgible FS? teru'e'a% e Pt ocefigurg iy ilustrates thy @icroglpstic; syptuses 5

and 6$'f"f°t q ﬂﬁﬁl@i 'ﬁ? gl e att effif%R % {mise plestas. o, margin

°°a§‘8| ‘53

contr tion it

'@’

S aI ' ex %@g“g"ﬁtﬁl Fgggzu rﬁ EFF 1 Ctlgm'(éfﬁr? ei:form

struc ggeegoawﬂ p° .cB sog e égl n) a% Y Iaaﬂif“c?'g

struc We Bé%Pg ngc ﬁ% ate nﬁ'

i ng t be perpengétgmgqgr 4 ﬁve ﬁﬁtbﬁ% sﬁruct | gure
e

9 il Iggarmt; ,.gagaaj J %gmgwq,ﬁs% cib ﬂk, mar - face. S|gn| ng th de
wal | pherbdsbeE codtihg Iafbas }is (bssidie 3 rﬁhe four Frai:rs rﬁm@tﬁtdscth&hfeuﬁwmopiﬁm t'
al so peew, uabidcut Or thinbBl BhGILRE! IR case ST BAICT UBIRBMTOMIY usihd) thel JhETbRAKk Patterds@n be
easi | yf the héee divbsitive mude,t it teplibagitigaite. of FigureM3gures 10(a) and 10(b)-

i | | ustvesapeassiok e rforinuihlagliey elidf,nort rh@ssdse of t hthervediaibe wttennatiog pldtuhabiapused in

mask eagescheive tiaentdp snrfaceaybtha sbating. st r uct ur e Supexgeriments grenitustraied id Figoes HSdThen

nor e detlizthe subsrate #ra¥ fscoapable of rpnsmittinat her efrhdlomasiewdre priepared: onp @il i ight macginf or m
t unne p@igic s tadigliopu pres the aiation (alenwating | pd usiesign Riguren@ ARdc prep Wil B darks magiet ur es
SI nc e Phaipmagk isplacer b?"ﬁ%!" esubstigis ot Al et eldpsigndpigue @) Whert the prstjUY pesfiive mede

epWS‘ts@tfe 1’;1 T(ﬁlzea{)!?“féﬂl cr ad’ éﬁ'%n‘sb@?f%’e t’("Pr (9?5!“1 Pﬁ?@’d iF them t he

ph td lo :‘ dl t fi c
Flgwé;fg IT%\_' Pséﬂgeri 'ﬁsu strate EgthdStm l%'r% af?f é@ ) ?&ff'f’ i
Pﬁéé'ec&,@ sl e L T ORI el e }ifﬁf%?e
d h

r% ?S%e' ng CI‘OSS ed at %iloac f ﬁoﬁos r{sﬁw Co sitions,
i1 ust ra’fhs mse.nmmi.ammhovpb&mm%s ther e 4@ fRar efaasaﬁ ohéiorhéek &8 nalélopag-
Cr 0SStttk 8plway of the folloRin ERImbTesi iIRlco f /e b QY Bl dipdeing PARBSH @ark tnfakifirl SdsRn
coat | pfctios arbhelsticahanfing davirgst | al | Yy (i nsug kbisé @B inidtipladiic straditled Freaupeds
coat i ng mahe aoinpanyifg frawisgsbl e to form selectibit GlUthe prbferi thdrgi® Hésiin Germiitaahel | Ve
| evel nffiguredplis s tpickrill obgresentatiomdta catt- Or t uesnkhgrdiceplasiic stuies. to b edsicisatateric
30 st raion attepuafimy peidmaskimag: t he phot onmask fomttheesuneunding pdrons efathe pidtopansitivei ve
node, wigure & dipstiatea ierigagei dlusters dbfa lightguse TSatingvals the dight shargin eledign: rthei spaaegsl i o,
relief , magin designpbetomask; - The radi ati on at &em#m‘gl"paepmm@siwtﬁ"ﬁmﬁ'ﬁages

bel ow t'ﬂ@"q 6|ﬂlu§@?ef Hhedmege dusterscahatdpig. sion W%é’f(ﬁ'éﬁ‘ﬂ?ﬁf'ﬂ wdigtion, whilg ndher at ed
in Fi u'P@S'“ flosign phefemaski t he substrate itséPk W@"t&?ﬁ&ﬂl“&a FprcasbaivePR each iy
phot oma %‘Ee (’N@'P%’a'ﬁ? H’Béf‘%ﬁmﬁﬂém?ﬂ"tgﬁ’f 21 5ght39° ‘19 ﬁ°c“’? éﬁﬁ"éff'q &Iy t he

radi at i %F@V\h
rg 5 ilustr kerbo i nd S!

photr Xﬁjﬁ e ﬁ%‘? iy aﬁ%éﬁ%ﬂ:iﬁ%ﬁ Ehry *'}5%@ S nen
of actlgﬁ S e rrargtlg% areas in t e suﬁé"fgr @sur?agegol ns ead of
on the top si de or 5| de phot onask are made transparent to the exposing

cl osest to the exposing radiation, exBosure of the radiation (light margin
design) so as to cause the coating through the nask and substrate can be

40 resulting mcroplastic structures to be isolated fromused to form an

i nverted i mage since the con- ~one anot her V\hen a negative node of

Y o o - o T T I D 1 I



ation attenuating photomask map; fromthe surrounding

portions of the photosensitive Figure 2 illustrates the I mge-clusters of a
light 50 coating. i:m the |ight ERO@s29EEBign, the spaces nargin design
phot onmask; bet ween each inage pattern permts the
transms- Figure 3 illustrates the image clusters of a dark sion of 100%

of t heandgringlermaode derstive megafiye) otorers- t he e gitvcture darged by dapoimaging will be the
dark nfefgi n de5| n the sgaces bet ween eaci#verss of e piviciurel formad by thpitamuigegingy and
bot t om | 3 dllu image matrix o opaqu@"'\f 8‘°t§‘FE‘ M&%‘?"nﬂ t%mrearpelng

phot or & on the radlatt ating photomask

' g'ﬁ"'%lé" thesef f"@sg'el rgusfrat eé"g '98 p
zgﬁzf% @éﬁ&t %ﬁ IS m'-;t:f,c @éﬁgﬁg@ i ggrt’ﬁﬁizs
19

ransm SSI O

QtStIC S

phot OSEHs 'n'{ thx Q‘rs? (ﬁ Eﬁ&){a.r column% and, in this Fi sparent
andeRers 13%s O chbido kHo! péord In tp@gat |V RbistQlpdoRE! a- t e struct ure

f or e darflY rolvO Qedoﬁ@%ﬂﬂn"‘fs' llefek?ﬁ! tdr@sta on. Figures 5 and 6 illustrate the two checkerboard

| NVer SRariifovdr hBar®t; ke Paktdn® ih @ ¥BENMYowD Ot t ONMpateIAg | PEterdI(HLI@Sthe WYAE aBenuating

i |1 ustfirgtt @liminCand MARE réWtsetond Qblumn @)l Yt hphotoinm@sk. WarktterD5(@) or IPetten 6(8)1ve Figure

St r uctrefenad e Mynneki;UBd pditorn Omthb Bécondidi &t | B1er Bifyire BL@Epetiyelpere prajedted on the

di_ f f,errewt secans ediumn isonaferrekpaas i"paptel’;sthe | Nt hestece pfgalrsiieont weder Um-the negative node

Fi gur epatiern in the pecesrbrowsthisd ¢olugintis eiseredce, 3 dibht dertigim rexh top rivagingy dhet stiuctare Poar ent

ar eas tofes e Boverhung prajestinn&aththe paltemsams par educeth iorld b gskshawnin Figues iy -or Figwi s,

t he cr%@“ﬁ@ﬂcﬁ@@"@tﬁ%@'m eegeferredden - 6(b), respestivelyswhile i Rattent Hajios Pattemi&yur e

4(a) i%I"adeevat’es "top im transparent #ref °6fF'9t"ﬁe5 rPésﬁlQ“'eaﬁd'eﬁﬂ?é“Vﬁbt vere

agi ng" aﬁ'&“’e |‘rP“t"H’P%aF! gitge 8¢ 8r‘!é’b"n"e%ent s &'°’P ‘haa?eé%t Wp

ar eas p°s“°d images,, TR t . P’P %?%'t‘tdega as@figagﬁn
i magi n "Te'Pt‘H"satePrfh? qf "°% 9&\ ¢ st an r s es6 "
this m‘g'ﬂ\” 'a%s"}’é Eang'esi °"' ht? ent r fm %g} - the
pat t er e bl Thide o ﬁ Ap r zgwwf.bg SR o
as a to |m ) snz fdiiow USt T a ’_ﬁgﬁy I¥\9s % %ﬁ Fi ureT

" cant 'rLé}éﬁé ‘i‘rﬁﬂéto& ‘?naBaaE ﬁart Re pdsftiod e seco ufeQ‘éﬁ } and 606} ltu&faldSth ésQﬁd%
(a)) farmd Q«ﬁaubétgt?ghuya.b&dmamagegmgw M COl URBuiPBElprbdiicédlusing WatteFESIB W PRRILEN
are  such refordoé] Matpvdfix sigh id8mtiibLwibtifel A) 3001 (alPaf kiguiigd H6r9, rédpectivefilinthe Adgative ed
t 0 as thé eRudRieSwas préfaredah tergasitve (+H@r Seconehode ahll with botioin ifragilidl whefeas Figures 5-
I especrhegaties ¥) maty. Fopexample ttt@chomenddags r ow, (e @ad @(e); Gllustrate the images rtirat drodid bas
"pent a*-6,5" eters to awydtiss gnodd stuctkd poon waf produced tding Rattgrablay ¢ Ratiete 8(apoftRig-n i n
t he seduoertiat 25 timest ragnificaion and 6% ganseifser r ed ureg b ioyBitrespentivalys irathel pasitipe inpdecrind g)
t he stsiancEash eowpand colurpn indheamatrixppatrintimg 51 opidithottemimagiand t he patterns in
duced b3k dirgage gysterthown i n Fi ggr e 5(b) or FiFigues 8tang 2 illystyate thepligur imagesstrugynd

third cofigypd iluskatesdiofty top and; kyttorg imag- | e s pBYFES @ usingthe Bullseye Pa'?"('ef"ﬁ’eﬁ("h) or
Pét t’er'ﬁg 6\ phatgreslg %?@Sapphed as a coatmg ed by Figur 8(3) (dark margm) the
sn o

. Fl\g-ur e % urf t% qu to feé winc fggn "?) u!lﬁ;qg 8 x
radla n n.re rese e by ure l t margi

8. quar h%to ask % I? %ﬁoﬁeﬂ %jar?eﬁﬁetﬁé Lw p r&é { %{ﬁmSk
with é aHidti Sen- pres b |
woul d ﬁiaﬂﬁ QMo | Batin vmﬁace fopdidef'S th erd ertbma ﬁ@ﬁeﬁse Gkd (a
Fi gur eraéz EiloSbieirdiéHace [bBfoRRiby. Vel V. b ticom iMSgirtyl hodfive. DG Hifeb GiRg bullse
t r ans Mgty oBexpt:afr@rsrréf&gadtte hdr6If as | OBt  imabd! e@Rtutds WicUdoBid b'é(f@r}ne@rﬁéng ad)
or Fi gugp®Sim@diny siée @re pdrioRNdlathd @Bating - €.  Yight bfdnGdihg pholdiask\Batle dndahd GUAB
25  ( Ciprthas fdmSae subsirdd surfacis thsliest bors UDSt I miag@abdibat U\ piotokghsitiveagmpeasitios arer S
of di fticekcatictes iby 8% efpobiiig radiften- pl aced t odfedtiated in Aidoey 10@wehdi 1dM)t t oget her to
forma rifnap tdinic madjgios i trapgparentnsubktateex anpl es i Figured tid)cand 10(b): Figaeplo@i(i irey
fill edsusivhd idr exabple as ultrivinlat light trispanent 750 1 erfesantsribeetop segetivedmeags strigturesigmednd
t 0 t hequedmdisk isrused as a substiiegijp eassBled) and 6%ing)the byllsaye phatemaskeciiys iq Fgprat  of
t he snpipctop iMAggHpughatie) BYPERPl FERdhat| ust ef Q)i Figure 1kaiF) denmeenss B iRPPASHY8| ng
Pat t erthe B%ﬂ" Qﬁr‘heF%’Ftt“E (oA the. s“B%'é‘ﬁ 9sb ence§“39? h&irugiues j tt’"qugrvsmeﬁ?. pyligaye

Ay atPtaw fﬁare

‘whet h e the Wré g/ ir s |llustrﬁe e

struct] t XS ,l,? ﬂfee"B‘Efg'ie '% ve (+§‘§@ res“’ ° (t" l‘,%%

| magi . sy S sell 08, i () i Figh “} hglar I
(¢ angmét,éz ” {o sk aa t&mt,. 4 (e F;,oﬁ s
negati ve node s 8 roduce u3| ng a ern tern
6(a) of Fig- duced at 25 t| nmes . rragnlflcatlon and 16% transm s- ures 5

or 6, respectively, in the positive no#le and sion. Each row and colum in

the matrix contains a 35 wth bottomimaging. full 3 x 3 imge cluster.
‘Figures 8 and 9 illustrate the four i mge struc- Figure 4 illustrates both
top and bottom i mag- tures forrred u5| ng the buI I seye. pattern represent-



furthest fromthe substrate surface is the first por- inageable, near W
phot osensitive conposition are tion contacted by the exposing.radiation.
illustrated in Figypes 10(a) angpisdd)e7slgt an actinic ragli ati on transparent
substrat e, In Figures 10(a) and 10(b): Figure 10(a)(i) re- such as
for exanple an ultraviolet |ight transparent SO presents the top
negafamed ysing ¢fe bolseyecihglomasks tustrateld iquar t z teln sdsyitingdn the pehk and wileyslIhe padntofi t | S
possiFighre 18@(iMusi ng t he bul | seye phot onmadhese istrfaces imeguiacitpsiare Firyelight It bpect an
i mage tfigusudh Wusteatesy gl theaimage eluptershat ~ come mO(e:pfigepkly in U pogifive male s (ei )

r epr &5Bae by tomimaginga duptimagepble phrtospisr t | on agRect A it ingrepsag; Wien thedne Sﬂﬁ%@‘?"&t e

cl os &iliye coatingygh 12 ""§’E°F'G@{$d? @?k“ef“o‘l'sf?ﬂd Susichgictionhig emplaved dhege Sandinge wavghit r at e

and £d 'F'E‘H@’éq tFea'r‘ﬁ‘ﬂdI"R;'\“’ @ hd?%' ttiog arg pqt G§tpf°8f?“é'6°d| #® 'Fl"% %
10( afp'™d @E °5'§posed ppcing p‘ﬁ'ﬂ"g Mogy & 38F°"e‘5?}3% is 55
10( b |p\9§ "?é@ pf?'fr’;ggmg ﬁtgrg'r?agfom ti \?épw Leterded tho e 0,35
of 2 mlcrom ters r u% ur, ?ﬁbotvp ﬁf@bﬁ%@%.&m |
IOhOt sm gt ed in
Fi gu a?.a ) sstt.w&wfmfiwtﬁe Bait awf’.s
Ot te )' lﬁﬁﬂ 'th@%osmve lmagésem esents the bot tg@ 18844 prbfoati rafol Whiet HJe@%otg
The dual image, nel U\ pRotesedkitide Ebht- generate nitrogen gad-SugoR ! EWPEsuksS | Weknt he
bul | 8 YBmpPdafib® FBisrkerabiy lubtilt ih *bhction 1T Iphétetid| dehdigors which gereRiiKniwdgeh ya&l | eys.
The ; @ @atlightl atiehu@tiigephbtohasks (to iptofiuce upon exposure are employed with the positivd &uese

mivtoplasticesrudtares. (tThes® structurascweye 8d-i ght  Iingl ndme UV Fphotoseesitilid codtihgssdf tratimen-al |
t he pategel @ing Prepasd in battote negatie andt | C e abibre toi fornt thick paepkstc etruvhabs, e nitrbre
f or meckitiey miodes atrall izag awd pRucent framergieabl e [@eotges dermed uperp exposura tiorps | bybbles
i RCr tacred. the\Bex 8t Metrn Egraedch sizenitiagesi #d v evhish dejomg tgpped In thp Sirestiea. drappgars
t hi c REgestyRasof photosensitive gampgsifionoiealing enpl the diseolved aitregqr pfglifiuaRpSIomly frog | j g
mar gthiekaees. safliptienc8pursh A pRqesesingp e 11( dhe stueiyes 'aﬁolﬂieq %’sa" am@efnaﬁmpa@wfes
pr onﬁiﬁﬁc gH"’a‘é R 9P “'E (9?‘p°s‘f5%ﬂ ”P'he tT‘?/%’“ %;jbel ng

respQHg

S o0 s sﬁrgygw' (0% e SEXSE%E% 'éwg?? &*stdgv%'s'?%? n%a"%yf ?‘5;5

gl ng
the BB o o e it b0 T ourtd 31 Shd.
phot (25 e it 63 saitinal um&wmterm&b& %ﬁ&es&* @%ﬂprel.
200U el efiOiFa dont foroly SARE Ti- NESS i s Snid Gld .@Haansd

phot Qﬁm% create measraﬁ.eda&\k e BOMRCR! 0G4 C QbkoisiiveJ &dm?ao t OSRd-  Edn@ditichall 2( @)
bei ngied &y BROBkdokiRe | tABEASthe Ndtteriitfig” © S iphbtiRaskd RRMG | diffedin® paitbrrish Giglkesiat i ve -
nmode miatk. iThe RilieTudting rhadk b3 R8I pagiciidlp POSi tillusteatds NEHE Jevel microplastic structure which abl e
t 0 usssiindefingante thelybsxprsarioQibseniabddl does cambe Tdneediiia the Iphgi@mnask @atternshifjus-

phot @ ewetiningi te desbed verticalgdimansiah én thet r 0gerraga dn Gipwoes 12 xgase eegaiNbacctingmgar
conposage.i on i s preferably used in conr§ uridtphomsensitivd compesitiaraci d gener at ors
whi ch Jéaewegatiee image cifequrepatormpddt dsinghe | i ght That misreplastic nirugtires ofrdwk nvantion

pr. od theeradiatioh @Henusion uasie warecdowrgp dped wi tf!‘?yt'??e"ﬁ%s?ﬁstﬂ‘ﬂﬁéfeﬁc‘if forps cantopviidly i ¢

str d Epﬁreéﬂ'y PrEREeE "E't ‘F‘%EQSIHY%‘@a%é"EC'ca | 's Faa e o ¥ BLeiof F tachem derat i ngs
of\t fEes; PRPR ‘UT_: ho'f°ﬁeth?‘| Q? are, §q Plated, e ¢
f or mpf°ﬁ?'gl¥p '8 é’%grﬁ%\tgrm' ° , f"he rﬂ‘f’ e?itrl: E:JT:r V?b d'éeﬁmﬁa'gugélfqmm zes
d f
ih B b P ."t?jée:%j’e : % i e
ossli

WP sb&’%s GB ‘Po?"cEAuRd‘meﬁQat' ng
S oA R B b SR Ay B R
sour Qiﬂua’w fhsoNLIRGS §S lahidoddHe@dBper dnél EreSt I UC trktin@rSis ik cdn R dldctrophdtedod¥ IdleBtittor-

t enpéort BdsS proBdsedds in tpRPhrfigi the @iio-OPt | MURBIERRAItbRastORAlLtlied) Mherefore, kin Bdhe
. St r upkastic Strickurddasing thetriear UvaghoWbensitier i Ng tue&d foi giepareCbilites and T@ehs GorUsplical 6r,

I eC € icompdgitions,r v ound| tbat sheofegdtine motieadfi Ng S tselpr, devines; for biteolgegodticHd iibeessovbolight and

I Nt e retior pomisced gimages oft higher aspett| rative ower semsitive dlestroricsp as erifices t@ Sontrbigheeflam t h

t he thamwhesitonedsitiverhalgris emplayed. Weealsoes ul t ioh gasee spdiguids tsl § chareleshiseriser for a

st r udauod thet thepdsitivermodeprdsuited igisirustiragr e.  f robiemategrephicraeiimg rprer tar thermelly aqeduc-
( opag' tpeaie sprhyalieys in the structusg'ssrdase.b| e t dive BRteRlon 36 £ SYCRFRig Irdiain materials;syeh.
onl Proeve rihas ithegs, Pegke apd; xallys & ilent | alasdRin gels over %ncé%'“fﬁ'/ SpsAciohdgs @

str u&sﬂ? gisstanding o Veéf”"}ﬁ'l"’é@‘lbdd%‘?'?a' r e$® freagmsrr%mr%ﬁva if°FP {Coyih ty
acti ﬂ?"ﬁm Dl fhe exposing fag b %’“ﬁm ng tYEPSE AHEC NG °"té§af°on to
cr ea e el '? . eh ciation tt‘ﬁat cr élon::' zamllo a lafhem calslgnzya’:‘t :?E%h%n:t:i on
and "OTEBERTERL S AU 'cgf v %'n " Reposur e T RToUY enuat

phot.omasks having different pattens. Figure 14 mask The at t enuat I ng mask

Is also particularly illustrates 8 five |l evel mcroplastic structure
whi ch. useful in defining the useful exposure dose needed can be forned
fromthe photomask patterns illus- for defining the desired vertical

di rren5|on |n the t_rated in Figure 13 using the negative acting near image.

~ - o o



prior to devel opnent the resulting structures are 45 glasses or

pol ynmeri zabl e resins or as fornms or virtually insoluble in the aqueous
devel oper and are messdrel s whi ch Eram2829z3 Bt ropl ated or 20l ectrofor- nore
easily processed. In preparing the mcro- med. The m cropl astic
structures, therefore, can be plastic structures using the near W

phot 0 SARSPT: | (pguum, dnetpllizing e perfeee 1ok hges andAfisr the eaating wasogiappsited. itoyas soft baked
conposﬂ'?'?’?ﬁ‘@'c VUGl nepntaining ?P@V%égf i ve n¥d@8 Gfor 30 %‘tﬂl‘ta?md%"egﬁ SO'YQBWO"‘
att achi géq@%ﬂﬁ thg | roaciivg Hites i1y struclyig fory it | onth r"Sﬂ'ﬂ% FW&@‘@& ‘Q?P“‘ M?ect
rati os SR IAREIgNS,, m@li@ﬁ;ﬂ’%ﬁl s't%i’s or| f ‘§‘ Y’?igg“ f"o‘f‘° '

when t 1§ g"?c? {conal “Tth
rﬁ-e poi'oﬁf %%ﬁ Sﬁ for our e_s
#[}re to

chen cexl“’ §°§23"i,clé
chro qm ,‘{’ /s 1N
t he st E? 8 SizeS eta mat er1 al s

such V‘é &rENE fg, p&g& vq,j,l eys are the as ionic gels over
a chemicgglor %ﬁc?o%%ramsr{?{ ofa§sp%cnfce§i - St andj) RemsfnePriiiinags by internal
re- SQQU,mogy ¥efibchirdg! tHE bidsiinkatid) }}ngror exanptecoutd—Tomtarn flections of
t he expRahi ddGinlagitharbéning ridin J}H&ntb@eﬁnr UC-  eXTRSWaléHTh BéhtdeE Rt thé Waklia Imdged
subseq e khownggsical, WleCtricall Wedpical Propedtis] ONS adtahel3D inige Glukter MEKU{light infargin) iwad

Wi t h  bifenextrepie, ahedulis Oh elsticity) 2ja0Em, flownt i16008xpased i@ bndatbane naetilic adtithtion of 365
nu{ | j f iresistanan refrbctivé indexadti redcliviin tgyaitde a or ¢ onbamaters) ()t ftver a diighnpresalre rescupar t
of a clsparific ghenia@l, the ni@oplastic structures of the EP (vaf® Zanp /B a Bdse of 2300 millijouies per square 20
sensor Invensien gan bartsieximatle fon gpeciie eadipfeace of ceptimeter (mfigra?rA Htuid Cloeinplogy Qraep
deposi taéll!cat'P'!s was soft baked micropl astic Medeltle 1B&5% gontast printey wite 2 509 veit

si %es Gﬂrqsf"tf’ﬁ?"“%w\'hnﬁ‘ﬂllbﬁ@"t‘% ugnp P t RAUCUEG [VRROH tampr Was t'?fﬂi dhe ¥3i6e wahe
reacti \Véteg Yé@y ?frfh‘i following rEﬁi?‘L‘Rﬁsé”hFB 2 t he cIPXalora ‘”'“T(?h e T“y “QHB'EHS" 3%
coat i n T} mvgﬁ’ % strucg%)'??s'%pe ) S rts
P! aced nsional %1 a(ﬁ s§af astic étr%ﬁ on a Iume of d8| iz %’ é

t

pol yrmen rgsO@sn' 'l}gar and deep %bfg fa f &"a\ﬁ' o§e gtlltln ﬁnge v?eée

such a%mﬁa%ﬁ% g e aﬁohg? Leﬂmes i

sol uti mumﬁvet " ind duBmBS S| | nked iy Siafdat Aghy re élrb%é’él@s?er%@ be

Pre- Qb dhidhsioted Bl conbiuing thyl ithitaioh of k6 at [ &bunk af:essuﬁenhm& ADShed ol F Gnex-

f r ee- sicaingiritens WhistC bddideise répaled Jag the and thdedy itk RleLsbclimed Odslevilab&iby) riddes”

[err] fpRdtosEnshivel cOflpddflions SddZ crbitflésDde-Shape didhl @limdd dideWwhisAdue Qs the Radtithét the

devi ce saribederéin.f i | trati on nmedi a for trappiungxpesedmim haslfifitalsGlutiitity in the deval-

m croorgani snms of a specific size or con- opi)(athoot lastthad twaAngBteniisiséc)eTd fomrg e

fi gur atExample By Rositiecéridniipgative magesBiue-nkabl emipopigstie suctores, Hheimages were then flood

aci d- hareieon pgSikces iwales wsing: i dubjaear Uyn exkpasedvaf @65 inm, ieing dhst lamp t desgried

met al | ircage phaiwesistt s known phyS| cal , el éet raveel alos dasptof 2000 mplogBethe|water wasf

the 3D I mage C uster Mask, ght nar gi n) thassheptsd i derprdeair owap) far (93 howrs at
elasticit 3%IQ§E’Psr &h & %vvefcerﬁ é‘? B*sed tJSbPo%btaﬂufh&ctemﬁ?feWPamsaﬁ% o

365 f ediolifsh praes @n ee‘tuny "Vr "'ae i mswe °ger

from a%'ws'b 1m f 8 chff i?c che 0: ;: rov ﬁ' tfyr es
of the phé(@ag d?stsoh%d l ':J‘ 3% é é %Z nace or
be tai ls&&en ghlpfbpelﬁlh b&lt ell)I \ﬁas & Ng s in'{ ﬁbaai

Technol,ggy éj'dﬂn@pcﬁ 4 GidlamPBFormaldenyd observed in scanning electron micrograph:

NO. L8 4sshXC i BESS.ThE bhoidsBHsitivé dotting séal wat tagdd\ordnd SaRdr nbaim Rltaoeic. WM | I now
be furheivad Islivkd- at 28> C URA GURIMmogeedUs | agp was used. The vva er was trated by
way of séidn iwas foandd) ShdxmaRl @ e Nd2i(3ar e B Fermaadt Mégative Hhig Istictde® mpany

M cr op @ idtameied sificoh @iacke chated walel wad vapére t he capabi ity O € phot osen-

Devel opemed @nighaprof Straingfesyrivitt hexemethyl-St r ong aTiweaididd Watsl wes placeads icbritaeh witto f

t he i nisligzanen(HMDS) oo merhdye esriack aseigiyre.di | Ut etble Bghe maggint 3 ymage |Qluser Waskharkli exe
parts dhereqatiigmolution wak thenraithies/spint caltbdbor rise r abkesistoi 300G Mmuigm? of PEBnmOkdiation @sing

dei oni Zipckoster ento the waterguidacerTaigein soantl-Ot ur es theslamp anrberintep Arscribed poavly Tax fRegedig

r adi at imy§f coating so ‘]'asvﬁPt"h fhe yelobA. The wakes was iSeftybakedh e fopged @ir\gvanfoy 30
radi at PAhPEferehaterend @icromelRes st r ud“"‘”'%p r98x? rﬂhf"éﬁ ony §ood PEPHHE er s

t hi ck. t"t'qlfl‘:@%”"%‘d‘\ 796?%1 Vg the| qo 915 Y M 'a““‘"fﬂ@e t
hi Igf” y §Lf"é?° | Y%. eﬁggo‘{‘ﬁi% 6}’8 T tdfl grﬁﬁaon of

i mital® P'Pﬁeat ' JJ &(ﬁd nized
~onf i g seco con coa p e d usi In (r)nm l a%‘ txon The ed,
con J;a"f‘ gnbf)of J;u? 0 %?q ersin I%&Re% Bgblt ‘?nag e‘? H&J

as evi en e otosenS| ive conpos ns an nlques e- 30

al ong the imge S|dewalls due to the fact that the scrlbed her ei n.
unexposed filmhas a finite solubility1n the devel - oper (about |ess than
two Angstronms/sec.). To form Exanple 1 - Positive and Negative | mage Struc-
m cropl astic structures, the images were then flood tures on a Silicon
waf er using a dual Near WV exposed at 365 _nm u5| ng the Iarrp descri bed

______ Y NN PN PN



added 1,62 grans of a nel am ne-fornmal dehyde observed in scanning
el ectron mcrqgraphs of im resin (Cynmel 303). The photosensitive coating
sol u- ages before d after heagpRthsb r]. tion was irred at 25 C
until a hom)geneousap 45 sol utloEbwas oé%gd The surfac%at of a 7.62 cm (3
2) Formation of Negative Image Structure in) dianmeter silicon oxide coated
waf er tmigRs vapor prinmed (mni mum of 5 m niEkesple 3v bddp WFFREBILTRK Negative Image The
coat ed vwad ehalleq dighll aasalvbdiimage @idéterGias W t h  Straéctdresraduacddiidinbjalopeh Ackli Gameratoral f ace
noi st el at positioh R&1.1The Imtagermagthen BBteti nege O uster Mask and ex- The coatl ng
sol ut #biws w89 * Chirean ayert éredrthepfor15 oineteed or  15%9% 1 pdispcthioopiROYIR.2:Bifhiroethags
365natr3gelf GatNp doss indinagy qudlity cwomee durpat o st he wafer surface. To spin coat, 1.0
t he | thisheatirdatperitnt er descri bed above. The iTeniRQ arAmsosf bervieusis desgitedn was
spun onto the vvaf er at vvaf er was soft- b&R‘@B“F%'"@'P’{?P&%‘G’"H?F)‘Wéﬁdeﬂ&r"%

oo YV Negafiypimage SUpeli®s 4 5 ni GPBYeCHER ﬂlﬁ’t@@zaﬂ'a r‘r1 b's(ﬂ‘t was
| ng A°§' ') B2 h'° ®sol u-

%‘ﬁﬁt‘?&?}‘ fit o

t hen rood exposed W th th| ck coat
1500 i’ i Di3de-iarontion 242 iciyRotey
t he st Bt 55 deveI oped

e 2 Mtion

of | ayer, nlmpsnéf rgt J?éi?rgs an a 59 eep adgg "eraﬁcgsi t

351 Dsf(af L‘ﬁf@ saudﬁﬂ%s Sk Fis. i e fﬂfg &P%.A)’%ﬂco% TG Mepor m a

vvatersl mg,.ltestle‘gnf Qﬁge é&lo
r %03 N ghd €S5tams [ £Hbls kdilg ' ”agﬂéd‘éﬁécﬁc Q \Wrced apocgn%rqg‘%ilﬁﬁe%

( [ er r]: oro, her&ﬂ-222—tnchloroethane (AldncER‘:thl2 97 Befbte application of a second layer dPrekiki Thé

Exanpldp. the-phbiepsitivl ct3ifd solutioh{léohtsinbig gat | v vafolTWEE coble@ 16 kbl tbmpurdilie Yefore

r esol yeat therigep OV pisctaatid GeriratoBbn wagHir es Prradecnd lafer ey siad-cged onp df the first

Geker ait BB sdids, s atrrepdar 15 minuteSurtil a The | layereat 1eAD rpindor d0csatands. J8e hafer wets

[ er r ] hambgemowy eiutiomerag koemed Jhe E8ution Nut es thed Yiridsi%(soft baked) in a forced air oven at 80°C

1, 1- biva( thercipinoroatpd) emy br) HIRDS vabotarimedi| or oe tidn 40 eninates faenempve silwent. dbs ciating wasge

qual i 742 ere (Liny Samneth siicpy oxideswaleriatb309@at  t r expopasifp 150 mdicm? at 256 nm deep UV from

To 12w {9r APnseqends: {ae peated wiles Wps dhescr | bea'erfmhomreaswpmwwm'm 'E(ﬁ‘ﬁpl e

wa Eoftlpplestifor) 3¢ minttes jf,p @”‘32"""' B\éﬁ? UV?Ne

1) wa
Cynel 9‘3(9’3‘%7?5“’!? g th "E # %3)2“? %IWB?B'
i ‘%f% : e fﬂ%%mﬁ%@ T

sol ut 3 a%;p QI u;,,l on ,{%( T ‘g@
phot o pK, t reS|n spln
coat eig\}s n&?'&?é dwq;;ma‘lggﬁ% a‘e'i_’ Shi pvgfl){"lé@rf‘ggar%&'a?(-\lé%l% at 30% solids

in  yag exp%dau 0SS b aBiFlcl acibidh oFi | COR) £ bR, 3k opRbyke&anuaild Pl ey
M cr ogesi d56tdn BINE Hose\ WA B0 MIRAR uEnPRe Or ans IS5 TpmTfOr— 90 SeTCOMds. The

coat egmpedn8! prim@s dekfibedCyiNBlam@® 3. T8d 380. 05510 ghmintidie ofl 13.6d0bSthe (pRoviously de-
bakedwsibr V8 then hetitedinf Dfoedlaifioven @r @0 f Or 3&ibed favblgiSresin solution was added 0.77 g of

C h%:);ﬂnpnhﬂﬂ;ﬂ 9p* @ ARerobling &hdmbieoitbriyseree (Al diCymbl 305 end 0.20 doapfsarist2, Bqitybmepadpyipn  of

a SeCurackhéd ssgetive drfiage etruchire Walsaevelnbéd in The plisotyewmeats [Aldriohe Clannidal, AT6)sant ditei muixy,

Bhiplewy Micropési r3shapeveinper] U dituted anithi ent  thuerves stirred ovehighs rabrogwterfpsiahie deep
UV phéeienized watgelee -8 trainutes o gie gHté ke hess e bidl tmaye momneggl gelgtion twag| fewnd.t op
of t h@'cl‘ ptrustureg fhe saligst regnivedinaguglustas ¢ | r r edhe 6PatNG RTRITIRG S7oy b jwpighf deep GV

| ayer watfound@bPasen Pdr 60 seconds. The wapr qtoagid HepRs fifg U °"s¥9l FefEmanda s

formed. The sol ution _(soft? Ré’ﬁ °T°Hbeg ?5?‘?5'5’ Pr 7?"%t

[ err ] m ' HNDS nm usmg 916 ﬂh’{rocl’l to

r emov t. The coating was 7.62 cm 3( oSdiopad Zg ,%Ef{g?e,waf er
oA Wato} GRNLISERF scfilors €CONGS.

2t 3000 oS5 APk 296
? ; ‘3%313 yefa g presswe%m%amwr&awm L6 BRstof5dsN

The CR Blggre sof

the s ij,s hmog,\é 3 3hiéh-f OF ceqloghioh g2/€n at 25 bandpass filter,
Pri Nt RfoethaHaOExaimplb FRYRasVBsokt Brhbe6%] 5o renove solvent. It was then placed
in  $6bisPRAolophemiPaIRI-Achidrddinane! Nsuinaf er  \Opdhelny slBIRkbd Inagést act with the 3D
| magetidal U teRfosibad 30 Mm@ Gt @58 nChnat [err]~Tor 30 minures. The i mage was
devel devéidpingnin & G ain@edoSigkpaIBa/déiddidedr , f r om Theinan stalsls magaive inged wera meat
Shi pl ester3fedeidpbrdordosint Devel oper (no Cor pesdby placingwhs detelvpetiwiies weBped-he
mer cur y The-smalibst wsohed imagehclastdroveszatd esat enent & inra f@ceg ajvioyantab 80 * Cierr24lhaurptoand

t he noesktion #1428 kiner had a peak 30 Temove pratiyctsf the agjdrhardaning gelinkinoust er
(8.9 [err]) wavel ength of 248.5 nm a cetaejonaahcer alsehoteng water. ffier heaingel at
position -4,2. 255.8 nm and a bandw dt h 8" Calor 20 mif therpafers apie thapteated 905 e d
to the filtered actinic radiation of 2) 3%
tris(2,3-dibronopropyl)isocyanurate afwut 256 nmat a dose of 60 ml/[err]
using the lanp and printer described in Exanple 1. The 35 To a m xture
of 12. g of the previously de- wafer was then heated in a forced air oven
for 30 scri bed novol ak resin solution was added 0.77 g of m nut es at

AL 2 o Y T M o o ~ NN -



was found at position -6, 1. phot oaci d generator, was
applied to a wafer and baked as described in Exanple 3(1). The 8.7 [err] b)
10% 1, 1- bi s(p-chgorophenyl ) - Zp2g 234 ¢73 81t hi ck coati ngpgwas exposed to
200 mJ/[err] actinic chloroethane 45

radi ati on of 256 nm using the sanme procedure as Exanple 3(1), and devel oped
for 7.00nCror 45nminutés andlthedl @ (BOgCdars200f t hebBppmele 4dlishy thd esating inetbiod describbd ipl ey
351/ demipnies: Stleyvaversr thetepladedjer 396t @ifur-on. nolemak 3 &b rdriedvdibn avelsl expofaditogtsans
of Cynedce 8935 minutesTh demanglrateatbermial sihily r esomdetf #tnRb§eint luging e same reasly ldmpy
grams 'ly 1- bi s(p-chl orophenyl )-2,2, 2-tri ch fiteryandjprinterps-ip Ex@mpledr Aar B SALC. 30

Exanp 2'§a§‘9'\'ﬂﬁ%"t r'@ﬁé‘&t"é@ef%'?‘"“t Mlés gg-o ominute postbake, the wafer was developed in a
1,1- b| (‘!h‘i"'% 6 }%1;1 ﬂl?;m%:\;gzg%ggegggor oet h%ﬁéd"”?ﬂlslﬂ‘-"'eyg ﬂdrwemar ¢ :;::'0,?:;
St abi | } W to 30 09 L frick

devel oﬁ&ﬁ AE aﬁgg'" "'1 di | uted Shipl ey 351/ de?"bﬁ‘l? @&md‘wsfi‘fﬁ?ﬂ‘vsg?s&ﬁl"”
negat i eaml Wer e. ) . .

par ed 3

I mage

hour s w1 (2.8 [er rl). A thick film of Shlpley rﬁﬂ?‘g&t 1470
prOdUC{)%v@wa'@en@iﬁieF' har deni ng crossl i nki NghofoRAISH e Mo ShirPSoatdl ah HRDE
water. After—freatimyg at [err] for 20 nmig. Jdbe MieB!waldhRisCadsbdad e ataflel § 12

ér 2 To 8.33 grams P tHd Ro¥dlald resin Bsbiution and air dried foPfi5 h&is &t amBlent4émpdrdiuié.e s
antt” t h@wacribed iOExperichént 224s added B4agadne 4 (1) THRNSImt-hss Memtsoid Gakeat &ogh deme mobed
I N M NCynees 3037 4rely0.27cgramé bfcanprigriaagonium a 300mibutbgirand therbEespupdde theaugh e dndged
f LM veett phetpsepsitizet, dGdriseal Ecidc UVE 10H4).m nut eMaskoto (ROAD muiicmAtat 36% @anveetesst (bar| -

[ eThe] caating? Bitdiningr $% ussnsitiert thesedaome rzas kYV)l Ehepexpdsed/areas of the film were developed

f i1t er5Q§’m§elpﬂﬂZ¢rt gqlidg) swasn sritx seatddeonio aAf t er - ia adl duted Ghinjey S9ifisionizasiwaterdgwel | n
i mage Rinedi wajeryai P58 rem for 60 sepande. dhelost bakeper fqﬁé’ﬂ\ﬁ/df“é#"e%?&spf%(?%I‘%?)é'ﬂ‘ i“\‘Fka
ser vedbakpd a0 *Seiey 30 m““PﬁeT'PrFa %%‘”ﬂ%’f ore t @IS F'@rsmiﬂe% resoled W%C'Sﬂ?'

351/ def¥nplaced iR geniact H@V@Pfg to 3%“'@ *t SN 09‘

st r uc- Mask gnd Sxpgsee A.?P 4 gsg [erz?] ?f °Hed
i nt aCtthe fi and printer descri amélm? ﬁ;ﬁml | es @% lnu_:ﬁj tpréi % ﬁéé;gv

20_5| EI_ 'h ?{er 95:':&)?; 90 IC fo:gao mlF“ (%:is. :Ed et;renf th q%gves' ; Jhe SPrggdB&g&nz; e
Oni um i‘{%E‘ﬁ o T e 3o(Cq<m P 'io'iensaral #4kS

3.0 um s
i Nt hegldp PwddV) po%nhgﬁ"-@ﬁ fsirlidiﬂr& h&fﬁd pleey M C\‘hg'l?éjsdhich orléna & 44 Ibistored ‘in
Sensi t $66€E for 15 minutes rémain dimensionally stable. phot g%k af of YRYesigHaRb 8tae®i N coat ed
onto an HVDS 15 vapor. prinmed wafer (as described in exanple 1) To 8.33
gr ans 2)frctsoe saaitiedrak resin sol ution andcmims dried for 1.5 hours at
anbi ent Tenperature. described in Experssnent 2 was added 0.49 grans The
fil mwas At tesist satdinirgak galopsibtary emium falr 30 Ckn# pBOGsafed @ring gr micwmefer-sized
Pr.Opr | Wnsitizer GM CompanF&§08)swas aregaredhin - ex pos e dnicroplastig$iructive which iscthermplly stable
BYosbasame menner aabave.and tecnstted wafelVE 1014) .to tefpmerrtunes ofx (rest; 209 ° G, &herpin the
naﬁi‘?n%’?@ﬁ?d im dher samgevay o Hs) IMGIC it ai ni ng 4?%‘9§€‘Pf§|°f F'?e fength idily ang| thickngss
dee s Jpindes B 11 H@’tﬁdl j'gﬁ'%r é"devel V l°z org dF'?"B%‘
vvas Sp) ’d8'8 98 :8"3 |p°'t° & tr aﬂ; | ut ed S thr L a':
devel - JZ?? 8 "8OVL BEFOR SIFPLY %50 seconifmpr g |||zm ogg i

m nut e% % pfoduce 12.0 [err] thi ck baked at le {m ofe 3ks

coat ed3)\pﬁ;g,ﬁ,g, statifipges. The smal | est resglv esqu,?a

in co a-cf—vm—t-%—t-h 3D Image C uster p03| t |cgg,n54m,2pns|;{31g pr,,e,ﬁé} sg,gt&gwh,eiages
showed a ThérmallyNidble sMctureX REGRE afdd nddd MI/ [ er rahueBiisiy2@ieiopable Linll tgpable2i beitg

r esol Uk &g, statiGs RSméy/ inl Bamplok (Hhabim edges, \wedlinkedey ftiel abth obsill dxpdsing @ddi-
descr i @apsbcbiingxaii® lpcddurelized infBxahgéei3at [ err] afiorandhedt andtvehsreinrsdidtdne or sbrew y
t 0 waf No lossin itbagecqlality wae sash bff SEM3Dalpd nusb s, ahalorhdskscompide:- C over 30

m nut ess. The i mages were not devel oped I n (ah one Jor 1moreSirddjalion, atterRBting

thermal |y stable. devel oper/ dei oni zed wat er f ophapnREkspérnut es to pro- The
t er ms Exapuplefox Tt IN?SH“VG lmqgersymﬁes Preuce a 3. 0 (o o] or megeliftererhotomasks baving
r esol veuged tRamk : ", "Propasol ", "0R¥ye$ed Fanspapa ’Pﬂ'@fﬁew@! Ei@t er

‘was p05|t|o -8, 1, Structures heated td® mar kBhotgphsiiye @%ﬁ%@j

r egi ster driek@ ? meS’F"e ?’?ﬂam&“@%ta' emai n di meﬁ%‘ ?m%fla}"ﬁ
al | of wafe hat fé“?solu °508 Sensi t [%&
d ai ms® 35°R 1'eg] sf £tont arioh g a propr| etary oniumsalt 1. A process for

‘formng a mcrorreter si zed sensitizer (3M Conpany FC-508), was prepared in
m croplastic structure which is thernal'y stable the same manner as above,
and the coated wafer to tenperatures of at |least 200 * C, wherein the
was processed in the sanme way. The inmage was di mensi ons of size,’
Iengt h——-w—dt—h-—&nel—%—hﬂl ckness deveI oped for 4.5 m nut es |n 1:1 d| I ut ed

o o M. [T R ~r-al N 1



i mages.. The snual l-est resol ved i nage cluster was vari abl e throughout
the structure, the process position -8, 1.
conprising utilizing2ne or nore [BERA 28278V 0 seI ectivel gacontrol the

anount of exposing 3) Thermal Stability 45
radi ati on | n the th| ckness of a phot osen5|t|ve coatin !gqcorrprl Si ng a_pol yner
systemﬁh R 1% @120y ct ur E2aPRin (1) any e qoatingmethed described in

aqueou? &e %Ea b'f‘%" B'%d'a 598? é; bei n &Yﬁﬁe g ehesf"?eﬂc‘t"ﬁr"@g ‘?‘ERS’H%GP "59
Exanpl 1y emongtpatp A by t h 355

vher Z‘T’Ee,é%l P R oo "ét..f:ttt’sté; ?%i..tt‘; %ﬁ%m&

SO phii 0 &b 'hoife ut struc- 72
o, Dol o e DO RSl e U o S
Negative I mage Structures Pro- (b) two or rmre dlfferent pho tomasks

havi ng eqpfeds gt Win LAl Sak Sohguzbieep 1JJV Example 6 - Thick Positive image SRR&FE4GroAmNd
transpmt, hHaos Plobilited Wth Ohium Salt P mmm
subj ec itizeDs i eefKUV abou mi cromet erSy coating contai n- sequenti al
and di fTerent dosages of actinic ing the UVEA 1@itd #iMi0bD Shiphiyt MitRiposia 3470
coat ed 1)0yMEBI014 Sensitizer adi ati on. a silicon wphaoresist wagjdduble spin adatedpn®dGh IHMDSN
from13 23 EP 0 232, %73 vBibr primed wafer (as described in 2xXanjpler 1)
far_45 miTauddssgrame of fenn weip jsolfitiogn 20  andERingkel dor 4.5(hbyrs ghainbidnttewmpearatireg
rret hod desesined iimBpeiiment? wae added pUR gramer e t hdhe (firuwas then pft| aked af §9°C for 30

npl &yl 3¢, and}37qrams ¢f 3 Rfgpgotary QUYBd t o IMHMytesaaRd fhep %B°3Fﬁ' 498 they Image
dem)nsf*"fl SRhatopgngitizen,  (General, Electric YWl A019). o 256"\7;'& al °°85’F"H °t #368 JiepemeiRey (“efra

it The coating containing 4% sensmzer {based on 20 of (fl Yl?fﬂf!@lpo
Ex\sa/rrpl 20% seﬁ“tz%’r j99 135 SP @aﬁg %‘P’%ﬁl fi car'ﬂafiog gﬁ
5 W;s;f; %&tﬁm é;%fmfe evel o tnrhe s ed. q{:
devel opgl J’ae@ Jolo owzsan fllé 5.? oS wtsss Jdﬁ%amiﬁ te

to gi Vﬁ.e lt& an€ plidter! cl%k&. d H@ﬁﬁple ;r Net U €S hER4P4L 86 UG foh BR Minutes and then stowly to
snal | ephtor s BbR68 Gt $0V8T6r 30| nMliRAcB! and@ian POSI t 1180F C Bver - 30 EXMAIRY. €rnd imadds Sikedd Hoti t h
Oni um &vbibpedensiht | z£r s1:110 snipganpls316 - TheealanpPaid.i ve | mage Structures

f r om Thévelopdegadnized whtsrges2snnaocoGrosi t h Oni urieSaleims  "Methdkvéhory 1"béfdban™,
Phot or ek at3.0(U00Nags. Thé shealiést sghed )mageNShd | ZRéltharie tHrepabde prddibséivd™hiadK tridel M
of Shi pllster Wdsc pasjtios i-8,1.18MBtules Hdefed 101 4 Senugdst wiléhr may or may not be registered ‘in :
phot or 8% Stiorva mindies Hmaingimensieretit tableont 0 asorhivis3!l 8Bhe desiguatedstatased waf er (as

described in exanple 1) To 8.33 grans of the novolak resin solution and
ai r dr P08 Sempitizerhour s at anbi ent tenper &&e. described in Experinment 2
was added 0.49 grans The fil mvvas fhen soft baked at [err] for 30 Cymel
303 and (5‘ ??' W‘"@fa OB Pt onj umt ApRreRgsedor opring Heﬁ“cé‘ﬂ?&‘@%?

t hr ougPPrEiFRe’ %‘@" fc' g% BfRaed er, (Gen’@'FQP'aﬁF éercWW hermaly stabley s i
%ootﬁ'*’ﬁﬂ'r @ 7[’@\ o4 Vel near  TheldWRRePR ?‘F' 1IN re::'the

- SEnS| tb é‘g n$ sa:s‘elz’q 1 di : ag:' ex Osedd ?"%g %en fsr:;? tl'szlectable re ;g necs:
devel 09@1 Gy bttt S Shiis &hin cga Ry Joe spinl v

di | ut epn ¥m clf@drSas devel - plghi t t

secondgosmg,lnsgri oper for 3.75 mnutes to mqg,y@eut gOorld o t ,-& h gd a
90 C for 30 mnutes. The coated wafer | NBORRctivaly) BorrBBthd @Mbunt 66 &dpYHig

i mage 8 sirarsutily Was placed in contacks W t hradiftien 3Dt NG@eds! 0t Sotosensitive
position + 4,72 The resulting i nages showed @atngsemprizinl agiolimergystere avhiciois40
mi/ [ er r] ThérmaAyGstable) structuresgresultibaftetieat €S0l Ut | Camuecsisip-Hevalepablp dndsspable efhizeing
‘edges, ingitenstriuétwes folmbestrin Emainpier 4 (1) @nd descr i bedcressiinkectlrypthesacfion of baid expesingeati-at
[err] bacco@ingionthe peocedivg usddcnm Exdmplel 3/ t 0 waf estiomand hpak aall wheredsal@ dngror 0re

m nut eNo loghitd impgerpuality wes JeemipePEM Gnalt- nustes. Thotomaskg eampriee not devel oped
in @ 1:1 Shipley 351 : t her mal I(z §t‘€ab?'em°tfe\764'%ﬂer#“€|'etaml zed
wat er for 4.25 m nutes to DI O- he terms PhotpaskH chl or' " Dur shan"
duce lo 5. Thick iNegative e, Structures :., resol ved (IP) gmor fferen havmg

" Pr opa fr Brd trade cluster vva§

re t
heated tq g ?am.xtatst@r p(Blinds nBt be ré 12%'%{3 %.%’QL"SZS
mi nut emegzen.o RSLRHET Wbe bAlbRo  SOME Of abks 3 at es.

2) FC the coating . solution from ai ms 35 A reS| st
containing a proprletary oni um sal t 1. A process for f-er-mrRg—a

m croneter-sized sensitizer (3M Corrpan?/ FC-508), was pr

m croplastic structure which is thermaldy stable the sa Mﬂmww’!ﬁm
and the coated wafer to tenperatures of at least [

‘was processed in the same way. The inmage was di rensi ons of size,
Iength W|dth and thlckness deveI oped for 4 5 m nutes |n 1:1 dlluted

o o M. [T R ~rail 1




i mges. The snall.est resolved image cluster was vari abl e t hr oughout-
the structure, the process position -8, 1.

conprising utilizing one or nor gpPPsMEE t0 sel ectivegy cont roI the
anount of exposing 3) Thermal Stability

radiation in the thickness of a photosensitive coating conprising a polyner
Syst @m Avprocdssias cliimed imblhipn 1 twhih eonst r uct ur estor emsitiiectd aetinlceradiition in the deep
aqueousprigestevel opabl e and capabl e of bei ngUVnapdiwhereig tsaid @ttinicaadidtior weeditd n
Exanpl e 4a)(depositingia photosensitivercgafing pomced by t hexpaes Jaidreodling isaleed Wk padigtioncprefadi -
(2) accormgsitng conpisiag igmaberddp & Psdd i n Exanfgbhe hying an exngsyredosagect Mot 10 and
wher ei n $89aveighicregrent i a sroglnkable goly-n iSmge Q"!J'&Q“I"F per fupreseeBtimay okpafingnal v -

so phot’@ﬂ‘rﬁ%q(‘é 9-% & about;6Q weight

(a) one d’P"’PﬂﬁrF@ i genewir the PR ‘ii‘étl ng dhot“ ‘fé?s "H'""E)d%t je7, rhereisihec |
Negat i ve % (?f‘ (HSighf qf crosslin- (b) FE Fanerises M onasks
havi ng d h i gﬁrﬁarqt% e®SpDe e WV genated orgamc corl\;pc:’mdw ich: u e and
s,s.ggf; "at%é’dqﬁé'fst'tig.ﬁ’tﬁﬁﬁ

subj ect e %B dmioﬁr onet er S) il in system con-
sequentl ; ,e,r,@g\{, g‘gg,g.es of actinic &gk waﬁ,,g,

phot Osensz&)tueztﬁ.a tme&psea ngmtem- rad 'a(H @RBs nét eiﬁ ss.swat thelsibng t he
coating galakitd O HomOBbolS 70°C 48 about 15 ardahindr owieh the coating is

Qf/z A ALORESS ca,ssq.ﬁd Mo TBhoded mgm 1, whic ea@m at or sensitive to

ni c rpadbridd)i on in the deep prises: - (c) is developable in aqueous base devel

UV, and wd)esmdving partigh(shoftsaidiceatinguakingt | on used dper; (a) depositing a

phot osensntaquepug dmse 1sgjutibon® presiupose sai d coalt) isgnongeadive prith/\the substedte ond

pkef - pomitroptasticsmpvre:si ng from about 2010 t 0 adsiichardening resin lHysterh cbpforeg expn-
exposuritbengsugersiodd hgtaps Q) agbdbeanei ght per cwreto deepd/Voand aidr pxpiesiind o doel y -

5 mi| |be enried pubyiareithes eedoe ardetieti Wieanr e of coatP\idut hefere heatingrtang dampatatu® 1 t o
about ¥R dhicamed Ol befera tapale)l BNgener at or , Suffifjent frogresglipk the coglingi A pr ocess as
cl ai rreoadF'HWE Sarrfy geriediout ketygen Hepsdlles bei ng da%ecf*’?fﬁ'et%é'w{' “‘%Fc'?‘:'P%ssl i n-

d U\F“ S o L) & hal o- 998 ée
ggﬁgr at% °s'"8 °°°“““gg‘ﬁa§t“té°a'a?ﬁ“§%m| c zgrrpoﬁng ? gﬁ’ée%f"?sﬁ%e 8$d°§p

substyr aj ro%ééﬁfaé‘%ﬁa e In, &lim 2 Pthem ) 1S CO”D(%% b&a k,hestshrg Ot?'?@&'“ve

(b) expg; of the
sui tabl g Jgﬂ% anol coat| ng to a soyyce of :a;attuls?ﬂ cI ra §.§ Méﬁpsfs-

the aci d hardenl ng resin system con- through the one or m)re photomasks

tai nqd A Rrob&i8 RIS Tlalrt ¥@r ¢ 3,N0; (G  AGRdckddtastdifined i eifids, Whdrbin i 10 a

term  wherein sadd3ctinle Riiatiol usB BS6kpsRPar at € T BemUMPRotadiddendadtér ¥ délebte@irori:l OM

about [sidrchbatihgisdary radidtion. har deni hg r e3bigipsetiogypherpR.2 Liehicrodthanelg | S

[err] to crosslink the exposed coati ag 1,2,5,6,9, 10vBexbichhocpcidgdocans( S ) ;

(c) ibs Alewedsspabkimned in dajmebwherdimte devel - §.40-dibremudecang; portion(s) of said

coat i ngphatosengjtive coatinpg eompasitioncampgses base s olf.dittisfpchiorpfanyiiig2-diciloroethane;

(ng s fraom alposta (10 \pbouhiSP Hreighicpezashisefr at e and4Atciohlofot2:Atichieromethyiipanghydrol (1,1-

a"""°PE?3| 'EF"h é‘i°ﬂ'e?h° esabput APst em bef B'FIE'CE‘S{'BBB"M'E 2.Bdrichigrogivanel) st ood

t hat stqc ‘%ﬂ 9“?;“'% re“o deE?ﬁ‘aom_e(mchb @"eex‘grtesure to deep

be carr it t hat, - e heating

to a t e} oys f'ﬁmﬁfﬁﬁ”g& el ooy "o b GlH %ﬁ% o g

suffici® £4 0SS Ne coat i ng; addlt r\g' g)é Sl gd out between
& g 2 Eééalc‘lﬁr)mthﬁ)he

st epg, (Fhrocess 66 biatvdd %amlﬁwﬂére;& (RS SLd nKi nﬂutﬂtﬁ‘s[
addi t1 senbifhd &stmercb,%ba;moé bérbrises2®  denbighmideS! n

POr t i ONkoR atdifr 5CCHPBIH TS ekl {80 tO act tr@te‘é-drb%iko%bﬂl%ocyanuram ~ posed to
a suff Iﬁkmatastdeeag@notmdtee@ bdufl@i at i on;  apdisP-chifropleRRESSdichordathlended i N

cl ai m 2weighh eferdeit toherormaldehyde-ge(ntar)mrgs subst amhblp-shidraphsnyl-2.2.arichiroéthens; t he
sol - M @mPEINAS bridC frorh I aboditUZ Qo iaBout CBONMEEs | N t Bl theirgsbimierétand hombligs. used with the
aci d- haweitipangnt o hatoasiyl gene@for Emsitiviei ve node. 30

tem 4. toActpicomidion intheobaiUted in cl ai m 2 10r Aprageswm a8 claimed 1 ank gb cleie Isto &s
“clainmed in claim8, wherein the wherein sawtpreirthp micoplagiti sustes isforedd iro
expode A PFOC@EQCW%WDQ'@'&@ yhggeimteat or i s Yekegetvedndde.om said coating is
near U\p mwpcﬁqatmg composmon comprlses 55

1, 1- bi Fl'?—?f’h%%( ﬁ@ﬂ 98.9 zlelghtzpe{cpntcm or odt ﬁgpp@essg\s) claimed in any of claims 1 to 10,
pi'b‘e;g

_ﬂ_

1, 2,5, égq! FPg ghaut 5 A pr Bhecdr thee phojo  CPRPISPSArfRdl

wher ei rd* tﬁé’m"t 5W°'9 BHE g ne: phot 808 A atgRPROIRER kN g _,L@Q_S_LQ_QIL_————
conpri ses 1, 1, - bi s[ p-chl orophenyl ] -2, 2-di chl or oet hane; from about

about 50 wei ght percent of 14 s”“\“‘lu“ul“““m“
4,4-di chloro-2-(trichloronethyl)benzhydrol (1,1- am noplast re

about 90 to about 40 bi s[ p- chl or ophenyl ]2, 2, 2-tri chl or oet Handl ) *

melght percent of reactive hydrogen-containing 40 hexachl or odi et hyl

I Y



conmpound, and from about 2 to about 30

2-chl oro-6-(trichloronethyl)pyridine; weight percent of photoacid generator
rsensitive 0, O-di etdyyl - 0- (3, 5, 6-gp o o83 ¢/9BE- Pyridyl )- t@gactinic radiation
in the near UV. phosphot hi oate; 1

,2,3,4,5, 6-hexachl orocycl ohexane; 6. A process as clainmed in claim 3,

wher eit@. Ahngicromelés-sizbif inicioplastic] gructind ob-ophenyl | - 2(dp dér- ¢lis) Tetiiob dereSchigtit )Junter Ver-

phot osentingtiey by Gopro¢asy) as glapwdiin iamnotonpri ses wendungaeimer aibriger) Baseolisuagpentt 50
t o about cl@®shid Yht percent of tris[ 2, 3- Wmbwishinerdeps wqdursh eipe milkraplee ;
phenopl ast resin, from about 40 to about 3  stische Strukiur hergestelit wird,

2, 2-bit§ ’E‘Fﬁ“ﬁ'?d% %onlasﬁif%mwbethw en&obejdie 'c‘"“ﬂé“r)é'%(d)lﬂfledefﬂe'heﬂ'
T

f or nmal de y of cla|ms1 foige aus hrt werden kdnnen und, wenn

- bi s- ( p- 0Pk %: n of B Vycﬁﬁ oet hanes;%ﬂ "mbﬁbd”f‘i':% ’%H%
about 307 rs and h§ rgﬁ?

i zusétzli-
phot 02ct fodfy Jfﬁii{“ §ﬁ %fixpo g inc rad fi e. mde .
structure |s forrred in 7. A process as cla ere %P%'

the neg@intakSpdiée. Phot osensitive coating corrpOS|t|on corrprl ses 55 from

about 95 to about 99.9 weight percent 3 1YermdireR M ARpRASh & A REd AlkroaNY
of cl ai MVerfanrb® 240 Auskiitig Néer GiikiglastiESi B SY'S pRBlisand Sk T doP Aédativen oder positi-

wQer ei n §daén Blmiup madikiometergi@Ba) diexmSzua I adi -  Wenlwéish abgduildebwite! ght per cent
phot oaci Uengarafen von aiindestenst J081Ciakerng phot omask. 14 27 EP
0 232 97wisBil stabil ist, worin die Dimensioner2@nl2. A &1 dedaheh machsArsprdchng oden 3| agrini die

st ruct ur @roBdh-Linge, Breite (wiy Dicke upabhiigigiei | (e) dwrBeSahlunghder Scitiahi vevkmndete adtiniabl e
bY—a proweskerseliung aiswibibar rsindnyndofvorin 20 . schenBRsirluag mehe eiBBUVCRestrahiung

Basenl oslaggydiesat Dimensignepsinnerhaly der) Strukiur ist. fernt
wird (wevagierrp: istysehel das Vé‘lfﬁ’?@"ﬂielyﬁﬂ‘ﬁ!"a- stische Strukt ur hergest ellt wird,
13. A raﬂﬂ"%g:‘P’bgf':reEl&‘!" g‘?&hﬂ ﬁﬁ’sk f orS uéé’“ﬁ“ﬁ" nach AnspRyebf. warg BC?FPE:% te
(c) und oce Ss ac o]
%’ 'é@'qenff n Fhd, g@ew%:‘ﬁ?@ aﬁ‘%\j’fﬁ i on
Of t her ti e iC el ar undl gll)l‘ vor SChr' aft ndf ;ﬁ bls e' n
m cropl a& O cla ' Gew.~% el -Er m-
zwi schen,, ;&E‘a Q .’d %Hd & ag P”aSk aYds{‘Qenaﬁneé}&e Léﬂﬁk&ch@% ﬁ he
und (c) d;,{gg@f,g,lgfagsew rd wo e| er z,,ys It |sénst,,{;gpsm ssi on of d| ferent
amount s of @)Xk Qibi Ghehr é&tama@g, aBedhwkt t einen Schritt unfaSt, be! demdie
radi at i on.chende Photomasken, oder 6. Verfahren na&Ms&’O&h & Woih die photo-

act i ni schep) Resddecrfidhe Gschivdge Photoadagt Wi rd. Beisivi Soltightzusamirnsdtzunde lefwahsen
nach Ans prigs,hdie undahsidhtighi nd rdutchgichtige. Ver f ahibaretwa95 Gougidh leitles Bhedbpleatharzes,
m kr opl astBereiche Smit dep bltdsersitiven Sthichikt 35 | N @tme MBgabis vetwaoder Gewskt ieineschen
St rukt ur iaufweisar welche sagndiitielon dideunitsirs zu Fornaldehyd-ezeuganden e Nerbidding wiundj .
Tenper at ursehiediiehen iRopiefuagee eiser2@lnischad .  her -  EMa G Piseteh 3 Gevws % eipgsrRhptogtiuce-

} nEnsi onedeswablyng untemworige ¥dahr en nach Ans pr u&rreygersapiady deq\fir pine agtigisehe fise,

UMtge, Brejte und Di cke unabhl ngl sﬁ’l‘f“"%@ﬂ"&ﬁ?‘ﬁﬁb'sﬁer Schi cht
vervver?deY@agfe EA" B‘tch aus"@va b sche
Best r ahl udguﬂa%@ e ”1;%

ei n odor < eines : ?stté eevy‘%'
di e phot 0 Phofosdube\Er Qtafs@c &tgﬁem der o3estpl F\ H'Q-@rzeugers ursifadlS bdr' ¥6F
Schi cht zushguRRE&HIZEHS dndebraéht Hirl) &obbi” er Di ¢fh6 RiidiRhe BBRASRNHI binkigR & N
Pol y- 26 gie ro@nittzeCAW. acth o Q85 NOPI ast RasAeft, uRd WeHnIBRY &)Y Bbé@hiung der
ent hal t endérvérdiivareh UNfralymbrs di eplus 90 shriicht 4ébrventite YactiiidiRy HeS@dfluhy €N,
Wasser st of FhotostifrErbugans bdsilerl bar und i n der ein@ @anideSUV-Bébtritilng ist, vorzugsweise
ent hal t endsneiveTeli dderuMelie Ldael Setiick eidehi o et Wa mili eneY\BedtiatigngekiosioBas tanadtvaimg und
W-r me querQuelle actinischst) Bestwehiudg durnte ®inPhot 0s au Milljéiies @wogen? Schictk. venet zt zu

wer den, urrdenyogtyeare Bhotpraghen aysgépetzt wer- faSt, der far eine actinische

Best r ahl urf§nnahe Phot omasken unf assen: 8. Verfahren nach Anspruch 73 gyorin der Dunigt-
sensitiv i®k d'aé%é'"c@l f SO TeMBPIRUBYYY 1 ahl ung é’vdﬂﬁmﬁf@l‘ﬂ@hﬁﬁe ibriegeiREs Ren,

ésﬁ'es"" (j‘x @ng jedé sggx,ghg'se":z" &‘Hﬁg‘ der
St r ukt ur G /£ iﬂ%?e% tg@aen ym\(g,;t)bel dasg %e h von
b

odor etwa 70°C bis etwa 12¢°C @83t Mffen Shach A he Vgrbingung yniplh digf o phot o- ( b)
zwei oder YAEWED Qgr@'EhT%'ﬁe AerielngiEo s - §1'tt °i"e‘" 9°°'9"°t°" Gsungs-

Schi cht zus4Pset zung etwa 50 ken, die undurﬁ' d 5 %ﬁ?@ﬁf’q ge
bis etwa 95 Gew. - % ei nes Phenopl ast har zes, Be'r"e 8'ﬁ %fs i ven
Schicht 35 etwa 40 bis etwa 3. Gew.-% einer aufwe| sen wel che

"~ sequentiellen und unter- For mal dddyd- er zeugenden Ver bi

schi edl i chen Dosi erungen el ner actini schen etwa 2 bis emnmmnmu N‘””“l
ei nes Phot osaure- Bestrahlung unterworfen w rd. Br zdugér s*

unfallt, der fOr eine actinlsche Be-



strahlung nahe W sensitiv ist. 2. Verfahren nach Anspruch 1, bei dem

40 (a) eine photosensitive Schichtzusamen- 7. Verfahren nach Anspruch
2, worin die photo-sgsetzung, unfgsgegsapipp 40 bis etwa 439, 9

sensitive Schicht zusammenset zung etwa 95 Gew. - % ei nes quervematzbaren

Pol ymer s ‘bis etwa 99.9 Gew. -% ei nes Saure-hartenden und etwa 0,1
bi s et wa t@giickeist, - dseinnesr photosensitiven Har zsy s tAespeichend bist viodr ZurbVebwentung i
Gew. - % Pleshics agthatterlisk euger s, al s Schi cht adér Ausbileiong vbo thedmisahSstabilen mikro-

Phot osaur(®>- @hwu%!eMSSﬁumwdemzst Subst iplastigthen fStruldunen iy Almpasctin 2, wior d,

wobei stem pipht cphageptioniits wene diso8chichth| ung | n befudiR | Bhetomenke dBasei¢he ohebndis adiz e auf
dem GowiHrmiwe, sensitiv i%st, url®gRssion van aerschiedgmen Mengenfey der
quer ver né?’z"b&ﬁ"%’ﬁ “'5““9% Basepaniwickler enty ;5 Bestrahlung MiderphlasgrBr wendet e
actini sc I unﬁ Photg aur.e- Erzeu ers basi er en,

ure- r\'?t‘.')rzugs "§'é‘“ PPN n Tei | oder T0| I e der

ei ne dun )e

Schi cht Uﬁ "P’ é’ i ahI ungsdosi erung_ yon et %

%LLQLZC%JCE% e S et Byt odor
ermiguement stabje.a Sratu :

8 Verf alfuea ARy s m.m;' ') der Duidpet rC" 0 Dbl al e

Tenper at yg) iﬁprbuervemetzung BRpS-RFAL ©- Er ZeugRhsichs Q6 talk B breiértggurgf gpaftt Wa 70

- Chis %H@a&%ﬁt fas &f Bérh Hen)V‘teﬂ@n) #-06 15 JaRés %%Meéd%' hiakb@ Blhoisigd ©:

wadur ch agy ist, diecginel Qiisrdichbnddhl Dodi@Gnget Zt Wi I @vant Ia fabritalidn, 6t Harid 4quélld BhddRdN

geei gnet abn thumkio@\SBestrakingl Gudyesetzt wer- de ces dimensions est variable dans I'ensem-

mttel geleslsh€n phot osensitiven Schicht unelendd tad&rictGrell lec pldtdds cidmprdnant

Har zsyst efniny evesentli&libn Iwbdigdr fluddid isf, a1l 1111! 1 futiisation A% ou plusieurs masques de gHo- 0 232

O%3/ Bl  das mit dem S&ure-hértend@®d Herzsygleinch 26 St ,  thgeavire pale régleh sttestvement tid quantité

Anspr Cchevertveiislets Légungsiritel.zur  Ver wendung i n e Irdyerimemen tdfeaposibion daps ['épaisseur

der Ausbil dung von therm sch stabilen m krgun (ﬁ!?‘em%hh%ws@bmompfenant un

Saur & h‘éﬁ"?‘!!?fﬂe‘i‘?cﬂaﬁzwch 8, worin e[St | schen SBIMelRClIMANR WiRsh a0t 3 Fdyelpre2 wo-

stem n| é?‘l’ﬂ?’eYﬂ‘ft “ef%érHY @¥sge"Schi cht ™ment dang,dne d?"é‘°PWS'f°H?PaS‘k‘@Pﬁé‘? el che
25 d'étre rét«culé par "action duditta

hat, di% i's "°§rvvarm
gho R H\é! £hfao FH‘P' l@ﬂ{
gzztrzaf%gg?g%ﬁ e o o e {8 25’” el e

'aem

d p

Saur e- hg . tenden Harzsys e urch
dunkl es, LGRS E‘m%m s, 1og 1, e Jﬁ“ﬁ“‘s mﬁ%%n@ﬁﬂ- une
struct %l@p—EﬂlorphghW§52 IehSreh j edoch vor W@Mﬂﬁ%ﬂues de hotogravn% BiRéramd | que
de tai | h&adkRrdn ,,Q;ﬂmsg,fogu m crorret re, auf oine &pﬂu@%@m dd4N8gisHe opazfubd Cht
qui esta-thGeRIMENIRBRIpFiaRb| € a des tenper at Uet dad/@hinsQiaRpaientdsS IO RUSKMENt

ni cht - r @@BibInY-0HS.5,6-trichior-FHfdy- au DI NS 200 * ghotosehsible disnel $aUnti€ 2l @& dlises (€)
zur Quephusphethigatng des Saure-harten- 35 SBSSIRE Bt didsrbradsl dd raydnBéhaEAE UT |

| ar geur1,23.4,5ipHeschiagiemiokdzarg syst ens i n dem (demjinidei | (en) fa- tS  sour
peuyent MOI-bis/piOhidepenyitdaawivhlosthpl-si es hig ist, die einer ausreichenden

_ mermglamvd avant la fabrication, et Qalaﬁmé@qelm In eoveridigationd. coomreganhk| er

est {h- B'H '“3198 isgeyeaurat\er - de ces d¥iedesdistise eampogitignipheipssnsitih s
' ens eng,a-g ny /-1,1-dichlorethylen; de revétement , comprm\a@t dlenviren 40 a
st r uct u‘r‘ b's‘p’ 8'@’8 PEaht (f) i m wesetd c??esn"’ df"f"
al s U?{"%% ‘H‘%ﬁg"

®bl usi eur s mesques; EF Bt d'g%%:t’; ' f
SNur QO hV l;fgtger]ndr(laa@h H%ar%sdx An% UChe %Obi togravure aQPQ les ce ftag:é Aspgg Ut t la
quant ! tv?on}{%e ﬁ S scb\éé dre»I E 45 osds du ol mére réti abe &E
EXpOde r{%s SSEUI‘ nr evet EITEI’I ;p qm&b &b,gorgpr %w un
9.

Ver fahren nac Anspruch 8, wori revétementsu,un'g)é fhoHDr e qui
est  apt Rridher Ve biRdhP Bor ARSPRICRS Rbik §0,ET zouger V@ﬁeipbﬁﬁoﬁ@uné%m parties du
nment  daisin Uike PH&brhidskelh) AP BbEEBnIHgs-C apabl e wABlgteniert 2 \tR8) source 40 rayonnement
26 abéch@Bdhendect | CREb¥masRe | ' alfadton sdudi t  r RYiOGUS S BEWdvers le ou les masques de
1, 1- bi sthpfeddeti)hoxyphenyU- 2, 2, 2-tri chl or et han; photogravueb ;exposi ti on et de
chal eur , et dans loquel ledit 1,2,5,6,9, 10-d¢ixcbufagegurbdtbeealbxposs & une
(1 esda.t Mikroplastisthe (Btukureinr Mikiomsigigdise.de phot ogrtampétatdre @efiiron @018l @odmn 120°C,
vur e coatpitich gluch eisrferfehmencnech inemt der- bi s/ p- Chl Reup réticwer fa. O leg)- piwrtiofs) expotdetsh;
“a) un owsprPeeiibiFd- nasques de phot ogFavu-  du revétement;

4,4 -Dichlor-2-(trichl ormet hy benzhydr ol (1, 4élimigtion ¢yne de) pertiels) sludirerie
rayoﬂ?td??é‘i‘ﬁ“““w grhwiichends | Rhp %%F‘FZ 2,2-tri cﬁfeﬁﬁe@t%éﬂﬁq ‘une solution aqueugd e yx
RS que sVeIPNHHIB LA, Vtiabronrach Sipamifier " ey achi oF VI IPETeN§TU [ifbkagtipn d'une structure

ou plus , conportant dos regions opaques 2-Chlor-6-(trichlormethyl)pyridin;

0. OD1 et hyl -0-(3. 5. o tri chi or'2- pyridyly- phot oLlllllll IHIILIIIM W
"sounmis a des doses phosphot hi oat ;

succe55|ves et diffdrentes de rayonnenent 1,2,3,4,5, 6- Fbxachlorcyclohexan



N( 1, 1- bi s/ p- Chl or.phenyl /-2,2,2-trichl orethyl)- acetam d;

2. Proc6de selon |a revend| catlon 1, conprenant: -~ .

tri's/ 2. 3-Di bronpropyki socyanurat | e d6p8t d' une
conposi tion phot osenéf bl e 2, 2-bi SIIEP o&?gr'?oﬁényl /-1,1-di ch%)r ethylen; 40
de revQenent , conprenant d' environ 40 a

1, 1- bi s- ( pmichpREtRG&ENY! ) - 2, 2, 2-trichlorethan et avec lecEyMémé de Hsifd drcidant
poi ds d' unétam! endaae quédosi Btaes (byseTR en und HorRWIsAGMd d'un acide, contenu dans e re-
r6ti cul abl peugdnt dire Riféciudes dand ul oidie b ON 60 % e nétpmentl photbsensibig Gn~r at eur

d' aci de phadne #aire - otidle , Weydedidtapa(dnesth el nem de) nefsesyspare b off phasss 8y systdme
vabl e , | esffepioée aventti'digmssicietonmffechmaie sar | e wde résinel d@cissattsoys!'affst d'srcénide ,
St ruktur | étamum@mtalre efye log diapks (det pol ynbr e adsgielelreyBbment bsi shautié g~n6-
tiven Wi st aubiampi supplfmeitairg). comprenant c) peut étrerddyeiogps dpns un léeélaleuf a
phot oact i vEitare d'exppsitionrfu fpudteormest Bednt sur undBasg@Avessss du support ;

Ver f ahr en ﬁme’ﬁﬂ"hm'ﬂ@r AnsprlUche 1 bis 10, 9 est “°“b')éaqt'f é‘!@ﬁo‘glﬂ"PﬂS’ﬁ Q} Bne
partie ou c%éparnééb du, wior | n di e Phothaske( Fystame,de §°“s'

~t efrefi® preedicatin P8P8 1984kt abschwildh a"a“t " 4 rayonne-
Lrer;‘/aste & St micropl ‘1“19 ‘gﬂfg‘?a Tpavgrgcl e "0 % @; 'gfgeg‘a’gs sgen) .

phot ograv&?e"égétjfo?gosb auffage du revetenent exy "% @ ?wresum ;Vt:"pou
M Kr op} aphdesds K5 O4kRs er gr o8l e, siculer to aoendit on

Qu/ ENVidy |e11 qh& il gcﬁ e' n Verfé?‘&&%a&%ﬁ'ﬂ %&%m Qes“ stéme de

rretiy éﬂfon d@dl re enpa§t h@ ne€XP0sde(s) s¥A8 Rutdsdr€ sdusPreftetldrun acide,
mentUV gr&%6t ement ; limnation d uaR kdgs) Batide)Céxpdssstsyda tunb e-

13 Best r ahl ungs- abschwi chende Phot omaske zur dose suffisante de\t&loRHEmBAt UV hbintaih de

d\une 50IPricédsnsef tesendivRibNE dhtin@qien 0m Ver f aky en noch el nem der
d' une base confpasitionl plalisansibleOde tbvétengenst I UCt Ur e Gest nettement moins volatil que le solvant

[ 111111 kcorhgrérid-dlentitbtr 3B enviroh 56U en poidd utilisé avec [ERy§idAS de Msite Bitcissant
32 mcropb assinp @oninpplaste, d'environ 90 2 environ sous l'effet 't acileec | e systene de
resi ne dé®ck wms@%mowmn%ée | es etapes (c) et (d) sSous

| "effet dhvdrootneiage . ot glamviton 2 Aandron @0 ; o5 By \Rappbaéeseln I fevendicarion §. drap dooue)

or dre ou%en P°§";§ :;T:ggmgg%mb%bl e; dad%)@q;::ﬁ?n‘tjf é"‘;‘é%g’:ﬁf%““b'ﬂﬂ;ﬁ(ﬁ'ﬁe
' et ape e s en ph avant
't ape (gﬁws'ugﬁmélfef ‘ectue une a de r6sine %IUH:P' 6’”@8’3@"‘3&?;@ orgha;n

?2LS&%§ éﬁl erfee%&!@é.}e:;mt d BolePS ' 2P ape%“e L giﬂao.h,mromochcﬁo% Sank,©
¢) pout Srei'osl BV %fat cur s 0§ fbgSntro Wéa.&mré@lﬁne
revdt ema id dé’ '?ésu ]9 phénoplaste rof HgOHISE; T ang‘@@-ﬁﬁ bro-2- dhfél’oq{éﬁ\yl)benzhydrol
d) est N@RikEdetdn! poftld@le cofpoikiigirigrateuft 1€ 10 1o  (1,1-bisfVchiofoBRén Pzéﬂﬁnbm&étha-
durci ssagé mh{,deq,ﬁgﬁw&,ggsmad@q@elgan | a dg,gvendl cation 2, dans | equel
d'un aci de pmeé/am@énhrafamids ipRdtoadiivilsle I ayonne- rhéxacmdrddmaw&efom cropl astique
est fornfaemdble 2 un rayonnemeBtnictinifide| dahd1t ai N et iaptieso-b-ichpméthylipiridneliN NDde
n§gdti f oOuv postiet.if . '0,0-digtinG-0R @508 tichiddy-24pridgl) aihos-

5 avant le chauffage A une tenperature suhéthisamt e pour 4. Proced6 sel on
| a r evén®rocédéi sglon Ja wgvpndicatigm R.sdans ibguel  4or et | deill.88.4.56-hexachiqresieiohexand.equel
| edit rajrorevwenesiion MB@%M@W* our lo Bhy1,1chisip-chigptinyil-gd2qtrishiprétyier | e
syst bre a@nrzer@m'gm%aemﬂ?ft 9?%\/‘9?'13rrent estacﬁ?fniﬁ%t onne- resine
dur ci SsaH?'d%ﬁ%sWSté@P toqgus % romopropyl)lsocyanurate
dans | a f@% ‘ﬁ?fds?:‘"@% 93\ une doj i’g g_ AnRe @‘W&Z
| ointain’ ?)‘j”innf%{ Ve ‘iffl caf’i on meurs"ﬁ %[' o it ha"%t I a
corrp05|t Q’Q I 6psﬂgﬁ§egts dﬁe‘{ﬂq gjq%rrent sﬂ" nent noins
vol ati E %E_pg pvi r0n16)’ Pgb Jl r\uﬁé) q/é‘cgﬁﬁug%bg%vendl-

o SV RReUT Ci SSANtcafis r7 5, WanidbdPR stHidnffe micro-

utlllse aé(gg rﬁ"e§ty§
d' envi r ogya3P gé rétrbAc8 lune dose @&H&ltlbn effet d' pikisticdé | bl Sormé s B hoB@hdganrd un
conpose QRSN fvhy B ch? GyeierpRme actif , at d environ 2 A environ 30 25

9. Proc6d6 selon la revendication 8, donsiti.a6éeds Sican ufd hbfcoslub te§ RNEHIRL eur
d' aci de Pphoédsamion ia revenkicatige nGdans Bguel d' aci de daiivaé ©ACD) daabloguepia(s) masquaid)lde |
‘sensi bl e leAgéndrateaiy dacidsTphdtoantivhbia ipgplien I Ppoivgraneiombiend (prenient) on eabque
choi si  psayonmbmerd alass FTUMdinfaincofmerend un 65 de photogravure atténuateur de rayorinement. 1

- bi s[ p- nBerhposd/ proaninye halg@em @it r i chl or 6t ha- ne, 6. Proc6de selon |a

r evendi cat #est @mpatialaavdcde)erdtemegphotoe 1, 2, $2. G3tgcture Micsoplastiquerde (il delerdmday | a
conposi t i otenibie digsus gans|ue saiwant appropedrent micrpreét@,,muvam@ﬁ?)ﬁhime Affeun pro-
conprend d' environ 50 A environ 95 % en |l e

1, 1- bi s[ p-chl or ophenyl } 2, 2- di chl or 6t hare, podds de resine p m“‘ :
d' environ 40 a to 4,4-dichloro-2-(trichloronrthyl)benz ‘m ‘mnnml

3% en poi ds de conpose gendrat eur | e

(1, 1- bi s[ p-chl orophenyl ]-2,2,2-trichl oret ha-




de -f or mai dehyde et d'environ 2 & envi ron 30% 35 nol), on poids de
gdndrat eur d'.acide photoactivable " hexachl or od| m~t hyl sul f one,
sensi bl e a un rayongenent acti nigg
2-chl oro-6-(trichl %rgorrdt hyl ) pyr i di nemﬁ} pr oche 34
1'0,0-didthyl-O-(3,5,6-trtchtoro-2-pyridyl) phos- phothioate, 7. Proced6
sel on | @dé eaenting dusiodhqde dékaRsentigsiuel 4o e
1, 2, 3, 4iohs £a hexachl or ocycl ohexane, | a conposition photosensible de
revQ enent ‘le N1, 1-bi s[ p-chtorophdnyl ]-2,2,2-trichlorethyl)-
C ONp & ndasquecde\fihvtograviite atéremtedrideirey8®, 9 % en acetam de poids d' un
Syst enenechent; gt nlilisagion dans eoocédéoselon 5 | e
tris(2, IBnal usiconnue dep yavoridistliopahdridt.e, | ' effet d' un acide et d environ 0,1 A
envi r orpudour ytiisaton2ians la formation derstptdenyl )-1 , 1 -di chl or~t hyl bne, % en poi ds
d' un gepemigrplastioepsdeqrmigueneostaiies b 45 | e _
1, 1- bi s'?'p'adﬁ‘feﬂ‘i" Preids g I“ZSQEG ge Phai-h| or 6t hane, vable, sensible a un
rayonneﬁH@’H‘P EPP zones pormeliant i3, 40 | soneres et honol ogues. dans |' WV
I oi nt ai tfpremigsiop dg aupliies, fifféranted; 98 "¥Wonne- nent actinique utilis6 pour

" expodPMPB TR 10, Proceds selon |’ une quel conque des revendi -
reveterrent est un rayonnenent UV | oi ntain, cations 7 a 9, dans
I oquel la structure micro- ayant de pref6rence une dose d' exposition 50
plastique est fornee dans | e node n~gatif. d' environ 10 m} par cnR de
rev8tenent. 11. Proc~d6 selon |'une quel conque des revendi- 8. Proc6d6
selon la revendication 7, dans | equel cations 1 a 10, dans |l equel |e(s)
masque(s) de | e g6n6rateur d' acide photoactivable par un phot ogr avure
cdmprend (prennent) un nmasque rayonnesent dans |V |ointain conprend un- 55
de photogravure attenuateur de rayonnenment. conpose organi que hal ogene qui:
a) est conpatible avec | e revetenent photo- 12. Structure m cropl astique
de taille de |'ordre du sensible dissous dans un sol vant approprie
m cronmetre , pouvant etre obtenue par un pro- 17 33 EP O
232 973 81 34 cl d45 sel on N une quel conque des revendi ca-
tions 1 a 11. 13 Masque de photogravure att~nuateur de rayon- nenent, pour
utilisation dcans |l e proc~dd sel on 5 1" une quel conque des revendi cations
1 A 11, ou pour utilisation dans |a formation de structu- res
m cropl asti ques therm quenent stables se- lon |a revendication 12, le
masque de photo- gravure conportant &es zones pernettant la 10
transm ssion de qualités ditffrentes de rayon- nenment d'exposition. 15 20
25 30 35 K 40 45 60 55

35

45

50

MR O R A

18



