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00&2463 - 1-. The-invention relates to a process for preparing relief

ges in whic-h a Li ght-sensitive materi al conposeddysfhéypport and a
ng -sensitive Layer which 5 contains as essential constituents a)
canpound whi ch has at Least one C O C._bgnd which is cleavable by aci¢; qr a
conpound which fornms a strong acid on irradiation and c) a binder wh t;%'
“insoluble in water and soluble in. 10 aqueous-alLkaline Solutions_js
i mgew se irradi ated and the non-inmage areas are washed out with a
devel oper Liquid. Processes of the generic type ment i oned and-the
light-sensitive materials used in these processes are 15 known. These
material s produce positive copies of the exposure original, i.e. the Layer

becomes sol ubl e in a-‘qpé/e.i_,gpg,t;t%ntpag{ggseg %r? eglgcm(go? y§8g9ék| ng

materials '"are described in U S." Patents 101, 323
4,247,611, 4e23@f24%mhages 24‘8:1 Wi cingl @@gﬂt-ﬂ:%n?&%we material
Cn exposure of these materials conpound b forns, by photolysis, acid,

' whi ch, cLeavesmples e@ &1C Hraupso of SﬁﬂpSUIBﬁ'gﬁ,t-%Qntsh&t'lvEeS Laqy@.swmwe
‘exposed areas of the light-sensitive |ayers becone solublLe in a devel oper.
25 - 5 cbhtiadmal 26 kkewent baprosessitioeatsegati ve manner, by a certain
sequence of treatment, steps, positive-working reproduction naterials based
on‘},Z-naphthmqaim@maﬁundckmich h@982¢6Beat one C-0-C bond which is

bt

.’

.cleavable by acid,

b) a compound uh1ch forms a strong acid on irradiation and
c) a binder uh1ch is 1nsoluble in uater and soluble in.
;aqueous alkal1ne-solut1ons |

.Jﬁ is- 1mageu1se 1rrad1ated and the non-1mage areas are uashed :
.'TTout u1th a developer L1qu1d . | _

- o Processes of ‘the gener1c type ment1oned and the

1vle1ght-sens1t1ve mater1als used in these processes are jf

sknoun; These.mater1als produce pos1t1ve cop1es of the
k;};f  " exposure or1g1nal, i.e. the Layer becomes soLubLe in a

-'developer at the exposed areas.~ 5uch pos1t1ve-uork1ng ~,j:-',

%;fmater1als are descr1bed in . s. Patents 3 779 778, 4 101 323_;eﬁ

fﬂ,14 189 323, 4 247 611, ; 4,250 247 4,248,957 ana

these mater1ats;conpound b.forms, by phototysis, acid,.. -
.;untch cleaves-thefc-p—t groups,of-dompound-a; so thatfas_':
a resuit the exposed areas of tne'Lightfsensitive-layers
_.beoomefsoluble tn.a developer.'
25. o It is also known to process in a neoative _manner, -
-by a certa1n sequence of treatment steps, pos1t1ve working -

reproduct1on materials based on 1 2-naphthoqu1noned1az1des._ -



S. Patent, 3,264,104 describes such.a reverse process, in which the
Qg%asensitive llayer, which prefer- ably contains thgygmplsastic poly LS,
gewi se exposed, treated wifh an al kaline solution or wth hot ;L
mater wi t hout washi ng -out the exposed ar@as, is re- exposed w thout z>
original and then develLoped as customary. In the developlng procedure,
originally i gag@W Pat@rR0S8d 284€aD 4ar @els@frli et 3tlch th%@e&@% renai ni ng
areas are washed out. A sinilar: process is described in U S. Patent 10
3,406, 065. process, iMlLebith theslppbcesensiltiner ldfydhe wiaieht ppefes—
i magewi se exposed, treated.w th aqueous alLkali 'w thout washing out, then
tredted with abtal k@tlltamestheambplasql:er parley mbanao) opedinmggewsse ng out
t hose areas. not inmagew se exposed. " The devel opi ng can be effected 15
ei ther with erxgersedsot veatedowithwasnattke Limeers odast eposede ik b hbat
original after the first alkalLi treatnment and before the Lacquering- with
aqueous- alPkalMakesoritheons. wIpbingprudesdes expasachanias adiaintage t hat
t hey-.. 20 require a relatively_Large nunber of treatnment steps, that the
first alkali %*R&ﬁ?ﬁwﬂ‘hﬁ%?taPﬁé9§“Bé EQFrF@GWmﬂeWﬁHQP?EHiﬁC%Y%T°méére in

Sol ubl e n addedte devarep PR, Prek 'w‘?:@SL.tﬁee e S %Sﬁ%és%“'w‘:“ osed
1o Ch ¢, 203 1A g3 WIS S 0 LR WU RN o
&agqﬁ:ph?%onghgﬁegrg S%ﬂ@*ﬁénghgcea 1S*A%SQEH§’J%h?gg%a?%dprlnC|pIe of a
relatlvehb L@“hok'@@% _ 0082463 Also 1n th1s process a 1ayer of the

—:} . . same type 1s 1mageu1se exposed, treated w1th aqueous_

.alkal1 u1thout uash1ng out,_then treated ‘with an alkal1-
,dres1stant lacquer and developed by uashlng out those areas .
hot 1mageu1se exposed The develop1ng can be effected
isf:e1ther u1th organ1c solvents or - uhen the Layer was
':iexposed w1thout or1g1nal after the f1rst alkal1 treatment d'"
" and before the lacquer1ng - u1th aqueous-alkal1ne
"solut1ons.cﬁfa_u.l' .
'aijjﬁf:¥;.These"processes have the d1sadvantage that they
;dfaﬁﬁénhfreou1re a relat1vely large number of treatment steps, that
-.'.w;the f1rst alkal1 treatment must aluays be carrwed out u1th _ :
'l.part1cular-care 1n'order to release-as l)ttle asiposs1ble;
.of'the.exposed Llayer, uhdeh is'soluble in aqueous alkal{,
_ that they requ1re the add1t1on of polymers uh1ch are ' |
: 25 ;spar1ngly-soluble 1n-alkal1 and restr1ct the ut1l1zab1l1ty.
.of the mater1al for other purposes, or that they additionally
_requ1re lacquer1ng of the exposed layer.:' -Any mate- -
_r1al ‘based on 1,2-naphthoqu1noned1az1des has the_ dis-

1advantage in:prinsiple of a relatively low Light



sens|t|V|ty European Patent Application 0024916 discloses a simlar
r ever.se process, in which a material based on 1,2- quinonedi azides is
heé?éd after imagew se exposure, then 5 re- exposed\MQQ§ﬁﬂﬁ%r|g|nal angq—"2,
developed by nmeans of aqueous alLkalLi to-gizve. a negative. The material . 2
contains in the Light-sensitive |ayer certain photochrom c com pounds
which react duddix{dprypgating with the |ight reac- tion “products_of
qui nonedi azi de and are said to Lead to a 10 hardeni ng of the layer. This
material is Linked tcedfepparspatenel Aphetieahrion cGbstantiescidsed i ght
redcti on of which produces a discoloration which is troubl esome in sone
apb#ﬁcatlonssﬂm1kanurénmrsheproueksghﬁnsamﬁdh\atmatduﬁémﬂﬁﬁssaISnOﬂ 2=
1, 2- qui nonedi azi des. 15. " The object of the invention was to
propose a rewprsenrdtestdésr iprbpatiedgafegat iiwe geopi s dnp omans, othan
nor malLy positive-working |ight-sensitive material, which enables a higher
Li ght sen$itins-texrared withoet. oexecnaionﬂdoM&Mﬂibnaﬁlbuwwnaeseoﬁe
processes.. 20 The |nvent|on reLates to a process of the 'generic .type
indi-cat ed at 2QHe AR ekkali| hotaivpr acasgasdvendi e thateria hveant ahnst he
l'i ght - sen5|t|vetgtaterja}b Is warmed to an elevated tenpera- ture after
i mgew se i rrddi i 9ot eas bime ahay eRe e2% a iy PRARC UEF ' €PRT entire
area and those aQFas whi ch have BOt been_ irradiated imgew se aredevelLoped
L

by jwashi ng ofPunds which repet) duRingetbet hea tiing utid luskhe rbisht epanrmg
t he Li ght - sen |t|ve te can.contgi.n a ounds. havi ng acid- cLeavabIe
bonds. D P ”%mo%r%"aaaeglaao?zm ‘ate sa1d th “fead’

C- O,C-bonds. -
,:10. harden1ng of the.layer;- This material is linked to the“_
R . .presence offphotochromlt:substances the light reaotion'of
:”which'produces'a disooloration which is troUblesome.in
'W-Q'some appl1cat1ons.; It also has the Low l1ght sens1t1v1ty

- character1st1c of 1 2-qu1noned1az1des.

The obJect of the 1nvent1on was to propose a'

“threverse process for prepar1ng negat1ve cop1es by means of
-L'EV3'Q - a normally pos1t1ve-uork1ng l1ght-sens1t1ve mater1al,-;
uh1ch enables a h1gher l1ght sens1t1v1ty and a s1mpler

-“rﬁ_execut1on compared to knoun reverse processes. f_; . ',n

-, o,

“E1?5 The invent1on relates ‘to” a process. of the generxo
'ffztype 1nd1cated at the outset.- o |
BN In the process accord1ng to the 1nvent1on; the
';l1ght-sens1t1ve mater1al is ‘warmed to an elevated temperae-
ﬂture after 1mageu1se 1rrad1at1on, cooled doun and then =
-;,25 11rrad1ated over 1ts entlre area and those areas which- have -.
| not been 1rrad1ated.1mageuase are. developed by washing out.

The l1ght sens1t1ve m1xture used for prepar1ng P
the L1ght-sens1t1ve ‘material can conta1n as compounds

fﬁ-hanhg ac1d-cleavable C-0-C bonds inter alia monomeric and



pol yneri'c acetaks, nononeric and pol ynmeric orthocarboxyl - ates, enol-ethers
and N-acyI|n1nocarbonates M xtures of this type are {:$ed in the
puBT’catlons mentioned in the introduction. .Polymeric ace s and
orthocarboxylLates 5 are particularly prefgrred for this use. The
proportion of . acid-cl eavabl e conpound is in general 9 to 75, prefer- abL 5;7
15 - 50, X Dypdey@bhicrgkaka(a, ! hontmdiofe i AIAd &y RORSLILHERLS a0b oA -

s are

| ight-sensitive 1ayer.. A Iarge nunber of known conpounds and m xtu

10 suitable éoésysenas -edteals QRS N dy Vi LASROFSEN St 861 Chm‘?'i!'chfrfeéc“o&}‘t I on
préTerentlaIIy formor elimnate strong acids, such as di azonium

phdgphoni um thi ¢ otypien and dedemiibmds aln %h&qhﬂgﬁc&ﬂf@@slnHSntwned in

0- qui nonedi azi de suLfoch orides and organonet al / organohal ogen conbi nati ons.
15 Pdssi bherddazohonm salotly merrel d hnset cloapandider wWhbEArBeRyHadws i n
di azotype and have utilizabl e absorption bet- ween 300 and 600 nm Those '
conpounds Jar e2 1# ef &r tibt el ahilghpde fratr ecorfteai rt tiesiws subsTheé upnbportlienoni-um
salts nmentioned are as a rule used in- - 20 the formof their salts
whi ch are solblacid-elganablesgpmpound vsuain ywensral dkpbsi 75 pnppedenet

wi th conpl ex acjds, such_as tetrafl uoroboric acid or hexafluorophosphorlc
hexafluoroamézﬁﬁlbgor h%xaFLBBrH&ﬁgémn:Qﬁﬁﬁf‘%ﬁnﬁQnﬁhernwmdeglet le

p05|t|ve workltg% qglnonedl 5 azi des can also be used. In pr|nC|pIe|t
ossi ble t%° & e%&fo@én EonﬁéPﬁFﬁGWﬁ$ﬁkﬁq(ﬁﬁ&&#ﬁltlve conpounds.

7ch formhydro - hal enic_ac d an ani ¢ hal oge oupd ‘which is
also known. as a photd@hgﬁfﬁﬁi Errgﬁl&ﬁ%%ﬂiﬂﬁﬂﬂ°éﬁék %&‘nﬁTét“’e6082&63

10 suitable for use as rad1at1on-sens1t1ve components uh1ch on

f1rrad1at1on preferent1ally form or el1m1nate strong ac1ds,
such as d1azon1um, phosphon1um, sulfon1um and 1odon1um._ .

Tl salts, halogen compounds, o-qu1noned1az1de sulfochlorwdes_,”,f

and organometallorganohalogen comb1nat1ons.f
;”f;15j: : f' Poss1ble d1azon1um salts are those compounds uh1ch
are known 1n d1azotype and have ut1l1zable absorpt1on bet-;'
.ueen 300 and 600 nm..'Those compounds are preferable
-;uh1ch do not conta1n bas1c subst1tuents.
,Zp The on1um salts ment1oned are as a rule used 1n--w -

'the form of the1r salts ‘which are soluble in organ1cf3ff; s

"solvents, usually as a depos1t1on product with compleX‘tffddT”
ac1ds such as tetrafluorobor1c ‘acid or, hexafluorophosphor1c,t;h
-hexafluoroant1mon1c or hexafLuoroarsen1c ac1d

E ,'__; ) L Sulfonyl hal1des of pos1t1ve uork1ng o-qu1noned1-

r25 daz1des can also ‘be used | '
In pr1nc1ple it is possible'to use as.halogen- :
conta1n1ng rad1at1on—sens1t1ve compounds which form hydro---
halogen1c ac1d any organ1c halogen compound .Wwhich 1s also |

':knoun as a photochem1cal free rad1cal starter, for example -



- 5- 'those whj ch-have nore than one hal ogen atomon a carbon atomor in an
afrématic ring. Exanpl es have been described in U. S. Patents 3,515,552,

3, 536, 489 and 3, 779, 778, German AuslLegeschrift 2, 610, BZ4P Ger nan
CIfenLegungsschrlften 5 2,718,259 and 2,243,621. The anount of the start
can al so vary mndely accordlng to- the che cal nature of the starter and

S EIS A o R BT AP PR

preferabl e Jdod oA SAP! £rbfate B1hGLAL EXSI (VIR AN Of ¢t § d8“°f
han errﬁ e :

in partlcular for copyi ng Layers nmore’t

Praferably the, gx UrFeaStéarl“tg? ?09‘;51' 5'{@ pgl r|4(g91§mp|3nqﬁl’9 \P?h?é:h éérman

preferablLy insoLuble in water 4nd §olLubLe’in &rganic solvVent’s.

aqueous- aLkalAlur;q&guwu%C@neﬁ@'vgntagﬁeuwm% ot rAS gl soaﬁmfgw ds

for the exposed copying |ayers anf t hese aqueous-alkalineé sol utions are
gener al | yspr ef L, TTEL Y eindlev e pPpes 31 based on organic 20 solLvents, in.
parti-cul ar those binders' are preferable whi ch are sol uble, -or at Least
- swel Lable, in- aqueouaﬁ%lqﬁd@ntThﬁ typestadtemownln Gftso vary widely
wat er.-i nsoLubLe-bi nders can' vary.according to the intended use;
proportions @fcctootdilngs dtla dish dbetiveriic 30 aadud@, oifn thar tsitaritar kaidween 65eand'
25 85, X by weight are preferable. Phenolic resins, above all novol aks,

h have prompdsidweloksthiea nhetease oFavnmanpomdsuhxsxgneng
naterlals have been found to be particularly advantageous. also in this.
casei The nobsladine a5 s pbewe BetntaolPX by weight, relative to

._10 total soL1ds, w1th 0.2 to 52 be1ng"preferable. It 1s_

-

A
¥

adv1sable to use a reLat1veLy small amount . of acid donor
"1n part1cular for copy1ng Layers uh1ch ‘are more than 10 pm y

Preferably the m1xtures ‘also conta1n a polymer1c

*b1nder.uh1ch 1s preferably 1nsoluble 1n water and soLubLe.
" in organic solvents. S1nce_aqueous alkaL1ne soLutzons.
..can-advantageously_be_used"as-deveLboer liquids for the:
T exooseo oopving-Layers and'these aqueous-alkaline-solutions

e are generally preferred over deveLopers based on organ1o

-solvents, in part1cular those b1nders are preferable uhxch
'*f'are soLubLe, or at least sueLlable, in aqueous aLkaL1s. -
| The type and . amount of water-1nsoluble b1nders can-
'_vary accord1ng to the 1ntended use, proport1ons of- totaL
'sol1ds betueen 30 and 90, 1n part1cular between 55 and o
'éS 85, % by- ue1ght are preferabLe. | |
o Phenol1c res1ns, above altl novoLaks, which have.
: proved themselves in the tase of.many positive copy1ng | -

mater1ats, have been found to be part1cularly ad\antageous

._also 1n th1s case. The novolaks can’ also have_been modi- -



0082463-fied, in-a known manner by reacting sonme of their hydroxyl groups
MAIQ/ for exanplLe, chtoroacetic acid, isocyanates, epoxides or. carboxyli‘?\\
anhydrldes Ot her alLkaLi-sol ubl e resins, such as copd88&463 of .maleic /-~
anhydride.and styrene, 5 vinyL acetate_and crotonic acid, methyl /:}9
met hacrylat e and nethacryllc acid and the®ike, are also suitabi e for us
as binders. qune ous ot resins capn alLso he used in aEH tiopn, d th

P’Y b

can be elther ma e}"s%lu%ﬁenopaaﬂﬁﬁl i A§8I°HEINE, ?ﬂfe &%ﬁ5I5785E§¥|nyl
acet ates, anesy p?h¥?8§¥ L 8L E3n RYRE P ¢ ngﬁéd 39X 8NBhSer s

poryvlnylpyr oI| ones, whic Prcear Have been o

andhydro- gepateray AL pbb ¥y PYET aRRYARSH LRl OB nFOFRILIsRan TRE

nDst favorabLe content of these'resins in the mxture 1 ends on

appl i cation requif£Men sh apd 99B5b9m§P§eS? %gL@%%e“wﬂJE%F@@d§A§OQ§§RQRQ 't

is in general no nore than 50X ntents about

by. vei ght 5 1 glidylvas dex 44 QH@”E}-BYoHﬁch'&‘i\dm elth® ICONSEH 4 depit St e Ohnlhe
| ayer, are-preferable. The light-sensitive fayer can 20 . also contain, in

smalLL anount meftdva apeci @l aé Guan@nenes Lskeh avef laddidd 1vab ralhesi Osed! 0SS
and the Like, sub- stances such as poLyglycolLs, cellul ose ethers, for
exanpl e ethykselblimdeyes. wetting agents and finelLy divided pig- nments. 25
FLnaIIy, soluble or aLso finely divided dispersible. dyestuffs can be added
he Light-sensiti\Naimenxews eotbenerbsdas aanoadisivg eo ddwed i ivi eadedit ion,
purpose UV absor ber-s. Trlphen L. net hane dyestuffs, in particular in the
for m of t hei ﬁnéartmqrolcam %;ah/er beeheroandlUbdeb@rparltha:hﬁ-a‘rmsyoluble,

10 for example polyv1nyl acetates, poLyurethanes, polyacryl-
ates, polyv1nyl ethers and poLyv1nylpyrroL1dones,'wh1ch
in turn can have been mod1f1ed by comonomers, and hydro—-

genated or part1aLLy hydrogenated coLophony der1vat1ves.,‘

b;The most favorable content of these resins in the m1xture :

l152 depends on the appL1cat1on requ1rements and on the effect._.,
on: deveLop1ng cond1t1ons, and it is in general no more
Lo than 502 by ue1ght. Contents of about 2 to 35% by ue1ght,
IR }

'frelatwve to the quant1ty of non-volat1le const1tuents of

'the layer, are preferable.' The l1ght-sens1t1ve Layer can__

x};207jatso conta1n, in small amounts for spec1al requ1rements :'
'”fh-such as fLex1b1L1ty, adhes1on, gloss and the L1ke, sub- T
nstances such as polyglycols, ceLLuLose ethers, for example: )
ethylcellulose, wettjng agents and'f1neLy.d1v1ded p1g-
Cmensss v o0 T R i
251_ ' | F1nally, solubLe or aLso f1neLy d1v1ded d1spers1ble

dyestuffs can. be added to the L1ght-sens1t1ve mixture as

_uell as, accord1ng to the nntended purpose, UV-absorbers. _t
~Tr1phenylmethane dyestuffs, 1n part1cular in the form of '

ﬁ?; their carbtnoL bases, have been found to be part1cularly



0082463 - 7 - suitable for use as dyestuffs. Preferable supports for |aye
whi-ch are ° nore than 10 [err]mthick are plastic fiéd??ﬁ@%Ch then serve
as—tfenporary supports for transfer Layers. Polyester Tilns are prefer %g
for this purpose and for color proofing_t}lps. Metal s are usually used a
sapports for layers which are | ess than. about-10 pmthick. Mechanically o
eIectrochenicaLgé FQu hened and o tiqp%# anodi zed al um num whi ¢h can alLso
have been ch®f} PI§ P&tf§§t€5, ékaﬁ%1e with poly- 10 vinyl phosphonic
.acid, siticates or p tes,.. and: | - t tes.cpntaini ng Cr or
brass/ G as-the uppe?%ggq z’;‘& 6gé"gzr?rgt—)uett'°Jusfe f@?”%?sg?‘%ﬁi %\'?an plma &s. To
oRiai n Let t e s ASFoPLA! € ckG e YIS ALY FHRY §p1ch NentAVERTLAN gan be
applied to zinc or gnesium platés and to their % comerci ally avail abl e
m crocryst al {bfgoRhk9YSubBorRNder dritis £l Ciagera0d borgbchaplefuastics
such as pol yoxy- methyl ene. o-obtain gravure Torns or sctreens, the |ayers
accordi ngs t 0 arbeprefieardd 6oy thys \purbose ahd tfeei colorr prodthey filmi ametsisch
resistance, are suitable on copper o.r nickel 20 surfaces. The m xtures
according toak8eubDueNyi QR e@aiasalsuPp s tisekb ASL PO ST @RI 6hSare Lless- The
coating ca-n be effected directly-or by dry Layer transfer fromthe -
tenmporary suppsht abblie -¢0ngucitar ckQar fetHaii ¢d Sly oWi €becoORBchemdfcal Ly
i nsul ati ng boards bear- 25 ing a Layer of. copper on one- or both sides,
nt.0 gl.ass .orogghaned  andeopalisnalilyh atod i 2ed.ca beetnupreh i eht edni a lan '
aghesi on-pronoti.ng manner and onto silicon, sili-con oxide and silicon

niiride di sckaveubeenacheadeiaprient rartd eedrdis i tons cxampbe adibht pdly-

'10 .vinylphosphonic apid, sificates:or phosphates, and multi-

N

.mefél pléﬁe; contafniﬁé c;léf.dr brass/Cr as the uppermost
Lléyer can,be”usedlfdr offéét prinfing bLates._;To_qbtéin, 
Lette;press_btétes}'th?hlayeré'accofdingftd fhe-invgnfian_
”'cah-be'épﬁlﬁed:t§:zinc §;fmagﬁesium plates and'to.théirﬁ-
_-JiS .commefﬁinLQ:évailable microqrysiéltine alloyé'for ppuﬁer4"
| ;Less‘éfcﬁ%ﬁg, ahé ééfefcﬁable:piéétfcs sﬁﬁh.as holyox}- )
heth)lené} To obtain éravUre_formglor'Scfeens, the'téyers
“?;acbofaihg tb'the iﬁvehtién; bf virtue of their firﬁ_adhe—_'

" sion and etch resistance, are suitable on copper or nickel

fgurfébe;}ﬁiTﬁg-mixture;:écqoidfﬁgfﬁb-tﬁé inénti6n_cén also’
'7-;'b§_used as.pﬁétoresi§ts;- _ | | -
. f :fTé;Té§éting\c§ﬁ:be-effgcfed directl}-br by'dfy“
laygr ffansfer %rom_qhé témpérgry.subpgrt‘onto gqnducf9b 
- bpéfd.ﬁaéerﬁaLs,:uhibh consist of insulating boéndsrbéaé-Q.
'-2$: in§ ailéyer of.éopﬁef_on onevo} both.siaeé; onto élaés'or
| ﬁéramjc matérials'ghiph may’ﬁave-béehegret;eéted.in an
.éﬁﬁesion-bfomofing'mahﬁer and onto_;ilicon, silicon §x§de T
. and sflicon nftride Ajscs. | | | .

chstomaky_equipment and-conditionsfcéd'Bé adopted.



0082463 -8- for- the drying after the coating, tenperatures of about

100l err]C and briefLy up to 120[err] C being withstood w thout toss of P
ratfation sensitivity. The inmagew se exposure can be gagpihed out with 5
customary copying equipnent, such as fluorescent tubes, pulsed xenon tanpg;
net aL hali de doped hi gh-pressure nercury &apor Lanps and carbon-arc |anps.
Exposure can _also be effected using the coherent Light of a Laser.. For the
purposes of fRE phesdty inmentton Shereoahiagdraterpesrtugess gt aherhover,
for exanplLe aragn Lasers,, crypton ion Lagers,,dze Lasers and helium cadm um
Lasers whi ch1BRi € B&dwddi &by dRi- 6901 4Ph GrBednpt ¥ardstopde midh@uheamis .
a4 controlked-b%fnean of. a predeterniged programed Line and/. or screen.
novement. 15-°%% raqiati i Sg W ih B ectron beams is a further imaging

possibiLity. In thi ihcas.e acid donors which show Little or no s.et'éitivity
toward daylight can 4l'fo HRIYLLYE SFRRFUlReCPAaf8ntEE i Era R i*HH br

xposur e, 5t gy 2Qon eI dly {15 EIBAIAL oMY o U6 LN 85ecd ILEHTRILAL oyt oo

treat nent” e warmng ¢ ‘S/ I Fradration, convectio

contact wi thpeghedarsiyf A1 "PL P8I bOkkan-BhLBX (PRI | 0 2

f ;
war med bath o? an inert “Liquid, exanplLe wa he tenperature. can be

bet ween .80. ayBgot5Qamyselefid -c Abobide 10Dnh 9. 13Bxpb8UrkCeanSulto be
tenperatures are withstood by the m xtures wthout the properties .of-the

DDy el eSS O (onh LY, \TaRheR bntasr o
~via a medi unpurpbeelsi B ithe@aysdny. iMeENEEOn short-wave lasers of
L :'10 "suitable ﬁower, for exémple argon ;asers, crypton don
"'lasers,idye.Lésers-an8 hei%um caamiﬁm lasérs uhith eﬁit-i
iﬁbetueeﬁ 300 aﬁd'éDD nm are suifab}e; .Thé'las;r.ﬁeam_is
'éantrotledfbx-megns'g%_a prédetéfmined ér&gfamﬁéd lfne_ahd[
;or.scfeeﬁﬁmqvement.' | | |
 ;15“ '-;" B lIfradigtfgﬁ_uitﬁ.éléctron'beams is affur£her-
:ihaéing possibil%t&J._iﬁ this q;sé,.acid.doﬁo;s_kh{cﬂ
‘show Little 6r-ﬁo_senéifiyity touafd-daylight'can.aLso-bef_
.  used;'. | L | | .

:-Jf'After_thé imagewise irradiation dr.expo$uré; the

.1_26_ magéf{ai”is ;éfﬁea‘uithbqt'fhrfﬁéh;ihteFméﬁjaté.tﬁeétment;
i.fh; ;aéming Ean be effectea bf {rradiafﬁoﬂ, cdﬁvection,
' b} contact Qith heafed{surfaces,'fpr‘éxampte;r§LLs, or b;'_ 
i dipping {nt;'a warmed bath-éi aﬁ inert iiquid; for“examplg
.uatéf. 'Tﬁe.tgmpéfaturéncéﬁsﬁé bgtyeeﬁ_ﬁosghd;150,'hrefef;
25"ébl; 1007fo 130,;°t, .Sucﬁ téﬁperatureé aré'githstoﬁd.byl
the mi%tures without'thé properfies'of the unexposed areas’
phanging sigﬁificantly._ The heafinghtime can vary very .
,widély debendipg on the kind .of heat éréatﬁenf. 1f heat |

‘is transf@rred-via_a médium, the time'is:generalty”betueen



0082463 -9- 5 and 30 preferably between 5 and 20, minutes. [If con-
ti-nuous’ i nfra-red equi pment is used, dwell times of 1 to 2 ninutes can 7
altpady be adequate for thin Layers. After the heat i ngggpdegool i ng down t
Light- 5 sensitive Layer is subj ected to a total exposure in order to
cénvert conpletely Light-sensitive areas ¢f -the Layer stlll present into
t heir Light deconposition products. The afterexposure can advant ageousl y be
carried out Bnaderd B0, SAefds ghily SPetReeASSWaRdURO] mdinths J NEDEWE 668~ 10
exposure. The aft-erexposure is foLLowed by a devel oping with custonary
devel opers, ddmivog sahiircir d4wsd equ psent fbeukaygr dawed lwasivexs oaf Whteh
weee not hit by the Light in the original inagew se exposure. SuitablLe
devel opers aRe mihutrrsefermbs yregdeobs sdeuuiates foir dhldaliley enmbst ances, for
exanpl e al kali netal phosphates, silicates, carbonates or hydroxides, and
whi ch can al'so cont aiAf test tthey bgehisgoandingplénuudmynoﬂhﬁwﬁﬂﬂhtsolyents.
In certain cases, organic solLvents or mixtures thereof with water are also
20 suitabl eSfeonsuswvaslmmm)emeetmed devel spited camosaire ciny reededut
|nned|ately after the heating and cooling down er alLso after an interval
of ,” for exanpPe cofMfditalc BRI St by hbight NEeRAr JdNEd 3heeds off thie taxer
belng at-tacked Fromthis fact it “can be inferred that .hardeni pg of the 25
exposed ar ea$ th} WATASRPY s194¢ Ve srbléghthseﬁpaeesg t4O oY ¢ ' -
t.hei nventi on the advant a e that it ‘neither quFres addi { i onal

S

tteat ment. st§8§ %&Hﬁfﬁﬁ&ﬂﬁ < oth 2 LhRRFAPELUAYESPEI R AT GheP YT gifider

sensi tive. mMugll dlne ug%ths“osu 08SLE! §aLOuBEEPRLE RAY {magemse
";' . .

%
1Dj'exposure. |
| . The afterexposure.ws folloued by a develop1ng u1th
;:dcustomary developers, dur1ng uh1ch those areas. of the -
.f,hlayer are uashed out uh1ch were not hit by the l1ght in
the or1g1nal 1mageu1se exposure. Su1table developers are
15'-preferably aqueous solut1ons of alkaline substances, for_._
-.example alkal1 metal phosphates, s1l1cates, carbonates or
_hydrox1des, and uh1ch can also conta1n uett1ng agents or
L :-Tfem1nor amounts of organ1c solvents, In certa1n cases,"
. 'lh_organ1c'solvents or m1xtures thereof u1th uater are also
-:?QL-;Q.'suitable for use as developers. The-developxng can’ be
.;“-;,carr1ed out 1mmed1ately after the heat1ng and cooltng down
. or also after an 1nterval of, for example, several hours
' u1thout the hardened areas oi.the layer being attacked
" .From this fact 1t can be’ 1nferred that harden1ng of the S
iSt_exposed areas by warm1ng is. 1rrevers1ble. -
. . The process accord1ng to the 1nvent1on has the
advantage that- it neither requ1res add1t1onal treatment - L
steps.uTth;l1qu1ds nor a spec1al comp051tfon of the l1ght-'

'-sensitive[material._VIt is thus possible to .prepare posi- =~ -



0082463 -10- tive or negafive copies, as desired, using customary posi -

tiwve materials based on acid-cl eavabLe conpounds. The singlLe additi onal

t r &at nent step, nanely the heating, can usually be cappgedéedut in a :
conveni ent way using existing 5 drying equipnent. The- afterexposure
without original is. nost sinpLy' carried 60t -by again using the copying

Li ght source. The process enabl es the known high i mage resoLu- ti.on of
positive nat ariived soalsegd vibe argeied paspdepdaredg 1ls imggatus/eomapy eposiA
further advantage over the known reverse nethods. by-nmeans of positive
materi al s bagdyematefiabscbia neddes asidhe Ligiagtab lieglromengids vi tThef - t he
maserials used in the- process according to théinvention. It .is thus

possi bl e to &bng ke cadhi higpas | vereapmesthatieng remedyhitdte reet in9oncand a

t hi ck.

expect ed t haf*%®
sinpler pro- cess steps. 25

O

D

Layer. Since the light reaction in the Light-sensitive m xtures used

in the processurdcor hhradring eubehni ancosvisadedtovay mcHhisni swhiea is

coaneteLg

expect ed-

simlar way to give, a hegative inmage., In parti- .c
%e Q’f 9br8?ﬂu

different fromthat of o-q

| , it Lt b
2a53n siha Frs, Rt b 8fE ng

o TR St LR tRt @

The process according to the

I nonedi azi de Layers it was not to be

20 9TYHAY tTRM ‘a‘t’?"cFJELeaT/%LBLé!#ﬁFfFﬁP@s"”d'c?ulﬁ)‘ Y RIEEEERL Fnig

i nvention cart B Used for preparing printing forns for Letterpress, gravure

0 pl anographi c pri nfy g, aad, PhoLRLBELS! (SLERGIS, g st rdEBELLVE

anmd addi ti ve -manuf act ure
' tion of positive materials also to be used fcr preparing

10

f%t15f

‘ 25

.cess steps.

of  conduct or 0

‘negative copies. A further advantage over the known .

reverse:methodsfby-means-of positive materials baéed_on

. o-qﬁinonediéiidgs is the high'light-sensftivity.of-the.

méterialsadsed in thé'process'accbrdingﬂto'the,inventionc

It is thus possible to obtain.evén,negafive ;opies having -

a'hﬁgh'resﬁlution-and a thick Llayer.

Since the light reaction in the light-sensitive

mixtures used in the process according to the invention is . -

b?sed-on.a'ﬁgchanism uhich'is.cémpletely differéht from

that the acid-cleavable mixtures could be processed
" din a similar way to give a neéati#é image. In parti-
e e e
~cular, it was not to be expected that these mixtures

‘could p;odhce an equally goodﬁresult,'usfng simpler pro-

PR .

The process according to the invention can be QEed

for prepafing;prinf%ng ﬁofms'for'Letterpress; gravure and

planographic printing and photores%st'stencits for .the sub-.

'_tracfive.and additive manufacture of. conductor boards, for

rd b

o electroplating nickel rotary cylinders of for preparing

- thét:dfTquuinonediazide [éyers~§t was npt:td be expeéted"’,

)



electroplatlng nickel rotary cylinders or for preparing 0082463 - 11 - -
hasks in microelectronics using the Lift-off technique. If the resist N\
stencil is intended to remain on a-circuit., the resigggoakancil is \ ‘
di stingui shed froman identical stencil prepared by the positive nethod
better dielec- 5 tricalL values. Evers 34s-a pLanogr aphj ¢ form the '
negati ve- processed, exposed and heated Layers produce- Ionger pri.nt runs
than the sanfadiyein aitebeReceeoniing kg ip@sithevel Thpyo f fihte Exaigphes whi ch
foll ow describe preferable 10 enbodi nents of the process according to the

I nvention. Wi edse of et stsetehatiédis perteaneaa ahairandin tate ecuitpati os
arg under st ood as - ‘meani ng units by weight. Exanple 1 A coating solution of
-15. 7 parhes byswetghtentid dseddisitfiogulshetd) do amvar akd érat/i el a
softening range of 105-120[err]C as determ ned by the DIN.- 53,181 capillary .
met hod,. 2 qkenswbypmepghedoby2thaphppa;aymowptaqﬁchxnaeﬁ&ec dielec-
oxazolL-4-one, 20 0.1 part by weight of 2-(4-ethoxynaphth-1-yl)-4,6-bis-
tr|chlouﬁnﬂﬁﬂdc%ltvﬁhiPhe évsnpaﬁt3b?hﬁﬁqgﬂ?Rh1QLiﬂ%ﬂrﬁh%uw¢ﬂﬁﬁbbenzene,_
in 90.8 parts by wei a solvent m xture of etﬁylene gLycol ronget hyl
ether'andlmﬁﬁﬂ‘%&%ﬁgLeefa°i?d25"dmé§a§ﬁﬁl|€dﬁﬁ§eﬂ $ehiRaI DY
roughened on one sjide by wire brushes aqd dried. - The t ckness pf the

Layer obtauﬁ#f?xﬁ?%%pﬁﬁﬁeaaps layﬁéﬁgﬁttﬁf ?Qﬂ?ﬁ%ﬁ?ﬁg 0y positive

“/ - copy.

The Examples'uhich.folfou describe preferable

10 eembod1ments of the process accord1ng to the 1nvent10n.
Unless otheru1se stated, percentages and. quant1tat1ve
rat1os are understoed as nean1ng;un1ts by_we1ght,

"Examgle 1

A coat1ng solut1on of

..77_‘ parts by ue1ght of a cresollformaldehyde novolak
| hav1ng a soften1ng range of 105 120°C as determ1ned |
..by the DIN 53,181 cap1llary method, - .
T parts by weight of 2-naphth-2-yloxy-5 5- damethyt-f

'*;g'oxazol-4-one,__;'

i 6:1ppart by ‘weight of 2 (4-ethoxynaphth 1-yt)-4 6 b1s- o
- _ptr1chloromethyl-s-triaz1ne, ' i B}
"'0.1 part by uewght of 4-d1ethylam1noaaobenzene in .
'90.8 parts by ue1ght of a- soLuent m1xture of ethyLene
7-fglycol monoethyl ether and butyl acetate (4 1)
25_ was_appt1ed to alum1num mechan1cally roughened on one stdé
by wire brushes and dried. . The thickness.ef the_LaYerf
obtained eorrespended to}a.neight-of 2 glmz. f.. S -
'-After'the'drying;-tne Layer was exposed under a.

.. positive Original, developed with a-3.5% strenéth soLutionrfeh -



~After the drying, the Layer was exposed under a positive original,
dev\'oped with a 3.5% strength solution 0082463 - 12 - of trisodium
phosphat e whi ch had been adjusted to a pH of 12.6 by addi ng sodi um
hydroxide, rinsed down with water and finally made red®f%%3 printing by
w ping with 1X strength phosphoric actd Anot her sanpl e of the
same material was processed as a negatlvéébrlntlng pLat e by exp05|ng under

L e R R R e

: exp03|ng Wi t hout " an” ori g

devei opi ng in3 he SPTEedeNg | 9885 uhOhy 1S U LR AR aden LEER REEIRIF O

ori gi nal was, prioduced, T §
rinting. T I t t C ared to
Phe_ posi t1 v?‘p‘{i‘fﬁ‘%h”oﬁ”?ét R R B ey R O P o
20X hi gher. g}ren th phosthrH@raE%%Q|t5 were obtained if the sane anount
of 2-(4- benzyLoxyp enoxy) nmet hyl - 1, 3- benzoxazi n-4-one was used as -
cl eavabl-e sconpound i MambeEEr Ok ahPee0¥3Z Ah@Na SN PHNE; a EXFFPLErScéssel
To prepare a positive dry resist for etching and el ectroplating conditions,
the followi ngssd uiégat e prepaind: pGht2 partexpus W AVdoF aehbyhteyby!
ket one, * . 20 parts by weight of the novol ak indicated in Exanple 1
25 10. partwignmtghthe)lh hbetingctfoon 10r aduit e &lt371 Q&P ¢ Sand aftby-
mQ/ght of “phenol/ f or malLdehyde novol ak (neLting
exposing without an or1g1nal for the same t1me or Longer._

On deveLop1ng in the ~same developer for the same t1me the

10. reverse image of the or1g1nal was produced, and was then -

N

also treated w1th pr1nt1ng 1nk for pr1nt1ng. The reverse
pLates thus treated produced on average, compared to the
{ pos1t1ve pLate,ian offset pr1nt1ng machane pr1nt run Hh1ch
f;rr.g; " was about’ 20% h1gher. | |
B [15.--:,?fff similar results were obtauned if the same amount

of 2 (4-benzyLoxyphenoxy)-B-methyL 1,3~ benzoxaz1n-4-one

.S,J?f- " was used as cLeavable compound 1n place of the- oxazolone
.; B f ment1oned - '
:L;Ti.zzdm-;T _ft; To prepare a pos1t1ve dry res1st for etchang and S

eLectropLat1ng cond1t1ons, the follow1ng solut1on was . -
prepared- tj B - : ._.:: | '.__ o - _
. 61 2 parts by weight of methrl ethyl ketone,.
tZD : parts by we1ght of the novolak 1nd1cated in Example 1,.
'25” 10-..parts by ue1ght of the.react1on product of 187 parts
- b; ueight of phenotlformaldehyde novolak.(melting
'range 110-120°C,-in accordance with DIN 53, 181)7566 -
. 6 56 parts by ue1ght of the add1t1on product of 3

T moles of toluene d11socyanate and 1 moLe of tr1- ;f : fi -



range 110-120[err]C, in accordance with DIN 53, '181) and 6.56 parts by
weinght of the addition product of 3 . nmptes of tol uene diisocyanate and

note of tri-

0082463 - 13- nmethyLolLpropane, 4.5 paftéb%@@égﬂ ght of the

bk s- (5- et hyL- 5- met hoxynet hyl - 1, 3-di oxoLan-2-yL) ethe
2- et hyL- Z- met hoxynet hyl - 1, 3- propanedch135- 4.0 parts by melght of
1, 3- bi s- (3, 4-di hydronapht h-2-yL- oxy)-propane 0.2 part by wei ght of

2-[ 4- (2- et hoxyet homgyhnbphphopapk)- 4,

0.05 part by

str et ched and

wei ght of crystal viol et base 10 " . Abiaxially
he%teett g5by eneT ghthodk theLpdismfibaed ttvérépmmmauemethnfwas

coXted with this.solLu- tion, dried and' Laminated with a pm th
poLypropyl ené top t+éindiexehan—a-wdy Fﬁéﬁraﬁfe@eMHﬁ&qn%ﬂF?%%?§¥mE59éF'
wasf ormed between the two filnms. 15 1In a conmmercially available Lantnator

two of these

resi st-3TPRRPaREAAPLyhe top films had been peeled off mere

e

"\
1/.

£
Gﬁ

6- bi s-trichLoromet hyL-s- tr|a2|ne and

| am nat ed unde ressure, and heat t [ bri d '
brass pl ates f T[g)n‘a‘?\ﬁféc’f%rf'ﬁ@gganf’ 3 S &”ﬁgs&f 2r "L‘\M% W?t 7 ool i ng

down, peeling 20

of the support filnms and bri ef further drylng in a

drylng cabi net at %ﬁﬁ;r? Pe8Re coated netal' sheet was exposed positively -

and t he-ot her

originals in
flar about 25

10 -

s

20

t ape of he negatlvely Xpose e was h

- 10 g Nl gss féﬂtsrbme%mms'wq%aﬁtveersmv' ng IR"

0. 05 part by ue1ght of crystal violet base.

A b1ax1alty_stretched and heatset 25 pm thick

[ﬂeﬁg#}/@ an?ghlg %#_dﬁs r4s!39 3 %@ae‘%trf&’at i af Oh 54,85 - gaPL of

polyethylene;terephthaLate film was coated ujth'this”solu-..

._tton; drfed.and'Laminated with a 12-um thick potyprop?tene

't;"bftop f1lm in such a way that an evenly th1ck resist- layer

| 'feluas formed betueen the two f1lms.

In a commerc1ally ava1LabLe lam1nato*, two of

| these-resist-ffims,}atter the top f1Lms had been peeled )

'.off, were laminated .under ' pressure and heat ocnto both

v :..'é?SldeSOf two brlqht-rolled brass plates for-manufacturlnq

foff of the support f1Lms and br1ef further dry1ng in a

'dry1ng cab1net at 80°C,onecoated metaL sheet was exposed

If'p051t1vely and the- other negat1vely ‘on both ‘sides using an

_ exactly 1n~reg1ster pa1r of Qrtg1naLs in the shape of a

f';bag. The negat1vely exposed plate was heated for about

25

10 minutes at 130°¢C in a cont1nuous oven having IR

radiators,'afterexposed on both sides without original

. after cooling'doun and afterdan'interval-jointLy_deveLoped

'Lfi'contact spr1ngs for su1tches., After cooL1ng down, peel:ng

-uith'the’positive-exposed plate in spray developing equip-

" ment.which was fiLLed:uith afdeveioper solution of ’



radi.at ors,

af t erexposed on both sides w thout original after cooling down -—

spray devel opi ng equi p- nment which was filled with a

¢ ..

andiafter aninterval jointly devel oped with the p05|t|ve exposed plate i ﬁ\ae
?ﬁﬁ soLution o \j7
0082463 - 1 4 - 2.67 parts by wei ght of sodlun1neta3| cate x 9 watery

1.71 part's by weight of tr sodium phosphdf#e=x 12 water and 0.17 part by
wei ght of nongsodi um phosphate in 95.45 parts by wei.ght of conpletely
denineral i zed 2wétferPants THe Y& baht aeEssefivaeneiresli aspde an® waters i nsed.
down to rennvq glkallne devel oper residues and then etched on both 'sides

us g commer ci'al’l
ed throug

1Yy PAS S b 6 B8Rt o Entbr Fad i8I atiesRh@dE 1X theywaker deén

show verti cal SW t ch conponents

thus obt ai'nedlawé‘r p@d' 1B M 9'HEn‘?FC'&?"Pﬁ°Fé§Be€P°&Ph\ﬁtcﬁ HMnd edge

1 P RS, R R BT R i YL
pos Larﬁgggﬁgﬁzﬁs&osﬁpw /2 e fhendtea RO rnld, YAl e
e i S S0 PSRl S A ©
R e A A e L AL
- ethrer, 0.2 pablilulth obeiuditti ©Oft ey 4f£a Wé’ﬁ'ae%heé ¥hkobgh RoS-show -
vertical edqes
; 10 ‘The su1tch cohponents thus obta1ned were comptetely
'ik | Jdent1caL 1n respect of u1dth and edge quality of the .
c'f. spr1ng str1ps, confarm1ng the copy1ng quaL1ty and-etch
;:ﬁ' : res1stance of the reverse layer by compar1son to the
hﬁ__ - Ttd1rectly pos1t1ve-processed pos1t1ve Layer._.
}1'*;_115'-Examgle 3 o ‘

_,;; L - To crepare-m1croeLectron1c su1tch1ng eLemehts of
QV{- hich.pack1ng density, commerc1al, customarwly manufactured
w o poL1shed s1L1con discs ox1d1zed at the surface to g1ve a
F;ﬁl :”“f.D 2 pm th1ck 8102 Layer were coated u1th the foLLou1ng . 

| :Jixédf;pos1t1ve phctores1st solut1on. | -
19 parts by ue1ght of the novolak 1nd1cated 1n Example 1,
9 5 parts by we1ght of tr1ethylene gLycoL—b1s-d1phenoxy--
- methyL ether, | |
0 2 part by uetght of 2~ (4-ethoxynaphth 1-yt)-4,6 b1s-
_25. . tr1chLoromethyL-s-tr1az1ne and

1 3 parts by ue1ght of Lou-v1scos1ty polyethyl acrylate
(Plex1sol B 574) . - : R - -

'uere d1ssolved in 70 parts by weight of a sctvent mixture_n-

_ of ethyLene'glycot,ethyl'ether acetate} butyl acetate ahdf



25 . . trichtoromethyl-s-triazine and 1.3 parts by weight of
| oig vi scosity poLyethyl acrylLate (Pl exisoL B 574) wer&dgsﬁ;lved in 70 =
parts by weight of a solvent m xture of ethylLene gLyc f&ﬁﬁ% et her . ) :)
acetate', butyl acetate and - 0082463 -15- xylLene (8:1:1), a

h

the sol ution was filtered through a 0.5 hﬁw]rnfllter Spi n-coating wt
this solution at 9, Ogg rpm. produced approximately 1,2 Pn1th|ck resi st

| ayers which ¥tentn 'a" d £9d thenismlision wndih r%?rEGF&PFHgaS air
cabi net Af t coolln down and condj tioning to,the G$0n1cond|

gg%ggdhseﬁpoiﬁ e""f'of)'f bELee rsﬁl"a‘rcz)gf’rj’i?ei‘,‘?‘g’( aCtthEZP%E‘ CE(;’%I%\;EE: ?ﬁpslrp"‘
avai | abl e cﬁﬁ%ﬁ%%%%%gs%pﬁ?P éﬁl ré§%Pngnh Fehst T%@Efoﬁ%ﬁﬁhtook
&glcﬁlagg ﬁéd%.%ﬁgé*g% éedlg gt |n anﬁ?ﬁwé?been dﬁ%h$239acth ?ﬁgeloper
bt B ned. > AT Chey "ﬁgﬂpvﬁﬁkﬁet’ h°3§i" 6! B ?‘?‘vﬁf“{fr”{”@i@& 185 heat e

for 30 minutesoh deR@Ft fbher dbh8 nied, 2R AX PN S t‘hout riaNg wafer -

correspondi ng reversed chrom um mask, afterexposed w origi na

then devel Op%nfa&ﬁeeﬁﬁdi?u%YdG%GQO\f%r AsEdinAlud ffd Si 2BOKuYRE Hg
obt ai ned which is equalLLy suitable for mcrolithographic processes 20 such

ag SiO0[err] aivdh ngrossdepi tgmpsaaderThe comidiari @t -av410L H9E O Bhromium
devel opi ng. i ncreased the etch resistance with- out the devel oped resi - st

profiles be|m@skﬂquMdhbyhlherheatveﬁeahm&madeus4xxﬂdu%&bﬁiﬁg@tookt

al so. p055|ble by
0 place at 25 C for 1 m1nute in an ag1tated solution. of

_the developer uh1ch was ment1oned in Example 2 but uh1ch
. had been d1luted 1: 1 u1th compLeteLy dem1neral1zed uater.h'
A pos1t1ve 1mage of the or1g1nal was obta1ned
A further sample of the L1ght-sens1t1ve materxal

f1$ yasrheated for.30 m1nutes at 120% after.the 1mageu1se
| exposdre.onder the.oorresponding reversed chrdniun nask,i

'jEQjLJ,'aftére*p°éQd Qithout original and then developed in;the

“Wﬁ_same uay“as above. A s1m1Lar res1st mask was obta1ned’

a{;i ;fi-:'_uh1ch is- equally su1table for m1crol1thograph1c processes Co
'—ﬂﬁfif?d-fsuch as 3102 etch1ng or dop1ng uses, The further heat- ;
'ffﬁifff;;‘hxng before develop1ng 1ncreased the etch res1stance u1th- B

o .out the developed resist prof1Les be1ng changed by the_
,heat treatment (no postbake tLow) It is aLso poss1bLe by
means of th1s reverse process to ut1L1ze the advantages
-éS':of the h1gher resolut1on and sharper resist edges of the
-posat1ve resist materjaL-compared to the customary.nega-_:
_ tive nicroresiststo he processed with organic solvents. ..hf,
Example & ‘ |

_An,algminum plate of eLectroLytioally_rodghened _h:,'é



means of this reverse process to utilize the advantages 25. of the higher
resglution and sharper resist edges of the positive resist material
conpared to the custonary nega- tive mcroresiststo begosracadssed with
otgani c sol vents. Exanple 4 - An alunlnun1plate of electrolytical
r oughened 0082463 - 16 - and anodi z&d 18 i num was provided with a 2.7
[err]mthick La of .2 parts by weight of the novol ak of* ExanpLe 1, 0.4 -
part by wei gkﬂ"%fa’ép‘i’)b?9/1413?ILE"‘E)f‘t‘ﬁoHalisIVatd@dof“Hh a 2.2 pmtthirekhyl
orthoformate and 1, 2, 6- hexanetriol, 0.13 part by weight of the s-triazine
i ndi cat'ed |ﬂ'§%ﬁﬁ$l%f 2 and 0.007 part by wei ght of crystal. violet base.

Thg | ayer ewise itr |a ed posure 10 devi ce
(Laser|te(R¥qiéﬁ§E§% ¥oL8 theU"SVR%fiW| h EX@m2lfont 4 on |'aser at 6
mid/ cnferr] T enS|t|V|t yer va riant,s was . determ ned by 'varying
t he mritingsd%éd %xﬁ%i%@tpﬁ?tg B Vﬂér’faféﬁ BUEARLE Wihin 2

d I f h f di
I EQX% 3;? PP?@ ERPEDRE hG  ofBa s, B T e haRA TR AL o X 12
water, 0.4 pgy %t e.} 90§9de0 g%ﬁ'&ih%e( gg,*a\a% QU ﬂ'\ndExgaOmgLe

parts by melght of co y- dem nera
coloring.the unlrreuhfugﬁ areas with fatty ink, the Laser trace can be
shown up even nore cLearIy Reverse processing was carried out mnth an

'Q@“ B 0.007° part by weight of crystal v1oLet base.
- Th1s layer was imagewise 1rrad1ated in a Laser etposure
10 dev1ce (Laser1te(R) 150 R from Eocom Corp., U.S.A) u1th ‘an
_137' o argon 1on laser at 6 mJIcmz.‘ The sens1t1v1ty of Llayer
var1ants was determ1ned by vary1ng the ur1t1ng speed ' The'
'fexposed parts of the Layer uere removed u1th1n 2 m1nutes
_.us1ng a developer composed of ' |
_ 15 5. 5 parts by ue1ght of sod1um metaswl1cate X 9 uater,
3 4 parts by uexght of tr1sod1um phosphate x 12 uater,
0 4 part by ue1ght of monosod1um phosphate (anhydrous)

___.---' and' £ . ) . i - .

By coLor1ng the un1rrad1ated areas u1th fatty 1nh;
hthe laser trace can be shoun up even more clearly. -
-ffjh"?;f:";{;3" i Reverse process1ng uas carr1ed out with an 1den— -

't1caL plate by heat1ng the pLate to at least 90°c in a
.'customary cont1nuous 1nfra red heat1ng dev1ce after the -
25 “Laser 1rrad1at1on, then after-exp051ng under a copy1ng
Lamp over the’ entxre area and f1nally, develop1ng in the
same way as the pos1t1ve pLate.

[}

-_'Examgle 5

'_'This Example.demonstrates how_nickel-rotafy

)
/-

-51:90 7 parts by ue1ght of completely dem1neraL1zed uater..:."--"

1}



tical pkate by heating the pLate to at Least 90[err]C in a custonmary

congi,nuous- infra-red.heating device after the 25 Laser irradiation, t herp—
aft ér-exposi ng under a copying Lanp over the entire ar@maiyk finalLlLy, Eg%%;

devel oping i.-n the sane way as the positive plate. Exanple 5 This ExanplLe
denonstrat es "how ni ckeL rotary 00822637- =17 - stencils for textile
printing can be prepared with the follow ng photoresist Solution by _
el ectropl ati fF.en€ kbt ufof i bextvhke ppepatdagoranobe pfigrangd vl ght the net hyl
et hyl ket one, 15, parts by yeight of ethylene gLycoL ethyL ether '
acétate, 5 ﬁéLH%?lﬁPvéhiﬁﬂr ?’ﬂ?efﬂ&FEh@"g%YcGﬂﬁﬁﬁﬁﬁﬂqﬂﬂT%ﬂher% pglu-
pdﬁfs by weiqh%,bf t he novol a o; Exanple 1, 3.5 parts by wei ght of

pol yvi nyl ‘et hy’l ettt F('ILTR%’F]% y\ 25), 10 8.3 parts by weight of the

el gt cof 2 (& et habhore sy Ty e% BEhyl! R KRshett | L oot ri ab) ne- and
0. 01 part cby I ght VA i ol e ase. 15, A 75 rr.] mthick | ayer of
good surfgce‘l%al i t-ayrpgm?agg%p%%f%ayb%t%\f)g?’ofaesﬁrlg)‘io(!‘o%?‘ﬁ'd’ BEher acetate,

internedi ate aryi Gy s+ Tk ' I l.ast i L opangdi bl e
ni ckel cylinder mﬂ??ﬁg%a ,bé%ﬂ?%?ogfdggeaﬁ%%gggc % 5c?i§%9%% lﬁé% {gg%?f

20 for about 50 Bt e hro B PEERoubEak, BRI, Mook pLace for
_a&;uffiCheht|B.EOQQH¥§“by weight' of polyvinyl ethyl ether (Lutonal A '
o 25y, : .. - : .
10. 8.3 gart;hbf weight of the polyacetal of Z-ethyLbutyralde-_
_ hyde aqq_trigthyiene'gl;pol; .
0;2 baft by ueight_of 2-(6-methoxynabhth-é*yL);ﬁ,é-b%s-'

: frichLoromethyl—s-triaz%ne-and

: 0.01 part'by yeight éf;cryﬁtal-yioLeQ base. .-

L 15;_A'%5 pm thiék'laygr of good s?rfaéé quality'ﬁas‘abﬁliéd byi
- 'fﬁé-fbld'sbraj.ééaé{Hg ﬁ%th.in£erﬁediafé'drying'td é Bribht-
;-f.;;qlled,_51ﬁghfly e}asgicalig_expéﬂqible.ni;kel cylinder W@;ch péa been:.

pfovided Wwith a_conddctive-rélé;sellayef.' Th? cyi%nder,

.rététﬁhg'dufiag-tﬁis pE§cEss, H;;*theh.sﬁfficientLy dr&é&.'l;'; B

“Fs%..20; for-about 30 minutes under infra-red radiators.” .

o B "_jjTEgpégufé-tcok pLace fof a sdfficf?ntly fong-éim;-.

under a pes{tive'of the motive to.be brintéd:gnd éhe toﬁal
?'grédafiohs-of'Hhicﬁ h$d.béen%cohvértéd.bf means.of a
~ screen of 32 Lines/cm iﬁ;o_imaééiéreas”of differihgfhiding”  __-:

25 -poﬁer.'_Thé exﬁoﬁure time had.to be é times as Loﬁ§ fﬁr a

iﬁ#ositiﬁe.layeﬁ which was half as thfék and-sased on o= |
~naphthoqujnoned{azide. A éolytion;of |
'0.5% of NaOH," | | |

. D.8% of sodium metasilicate x 9 water, . . . - . =



. under a.,positive of the notive to be printed and the tonal gradations of
mhh‘p had been--converted by means of a screen of 32 lines/cminto N
i mage- areas of differing h|d|ng 25 power. The expos#08246% had to be 6f~(A
times as long-for a positive 'layer which was hal f as thick and based on 9
napht hoqui nonedi azi de. A solution of @ 38 of NaOH, 0.8X of sodium
netasilicate x 9 water, 0082463 - 18 - 1.0% of ethylefre gl ycol _
nono- n- but yt et % of erhyleok gborplodt @oyodmrimarydl iertde maimr was used for
developlng For_this purpose, the rotating ez‘Eosed cyl i nder was di pped

\29 a trougrf?hm?%hOﬁaloapseteéwéspomrrﬁghm watemas hal f-filled wth

devel oper. The devel oper resistance of the Layer was very good, and

nade p053|m(¥%ﬁeﬁiﬁglﬁ%§ SFVFhepﬁégrstF@dgé@‘s\N%ﬁPQ%ﬁyc?m?nleFahadg
rotated in the devel oper for 6 mnutes, the devel oper trough was renoved
and the cyllrﬁﬁﬂ°%ﬁg FYhipderovwagi A PRECer ndid airiiRpath whFchnbede? up to a
t hi ckness el ectro- ated t .t re as of the | i nder
coror AT o CHE TS PPRALPSCE BonaBobuATs AR fa?ﬂ Fofit e deyehdpr Phad
been strippe th ac nd t bhe _nickel .ste had been renoved frgmthe
15- core, a re5|l?%ﬁ Bbp8 o?a §SipsAnce 63 ?.n& FormUEs %%E%J%%ﬂg HE i nk

was (ransf er regd r?gs%«eé@etQeggghgussh@fe%h F ddis Jotaiye stengi Loophe the

textile-mater printe he range of tone i'S" poSs

1 aor eased; COMRA fflgd P fe8FbLacpacel 2R edlay %Llog,ve SNk EARLYE, TERES S

S|nce 20" there atlve ayer 1s sa reventi
developer_trough was removed-and the cylinder was rinsed

10 uith-uater and dried'in air.
‘ N1ckel up to a th1ckness of 0.1 mm was’ electro-
coated at the bared areas of the cyl1nder core. After the'
cyl'lnder core had been shrunk and the res1st stenc1Lhad been

strlpped w1th acetone and the nlckel stenc1l had been removed from the . _.
'_15 .core, a res1l1ent rotary stenc1L pr1nt1ng form uas' .
obta1ned The 1nk uas transferred 1mageu1se through the '
holes of the rotary stenc1l onto the textlle materlals to be printed. The
' range of tone which s poss1ble'1s 1ncreased compared to

stenc1Ls based on. d1azo Layers and negat1ve res1sts, since

\

S 20 the relat1vely th1ck layer is safer 1n prevent1ng the

?f;m.narrow1ng of relatlvely small image p01nts i. e relatlvely
‘smaLt hoLes, in. electron1ckel1ng.- N |
- The same res1st Layee can anaLogously be used as
a reverse tayer uhen a negat1ve f1lm is used as an
J 25.'or1g1nal S1nce.there_are no negat1ve~res1sts on the
market which can be processed to give a correspohdingly thick
_5liayer' .and the re-c0pying of sflver films ‘With a targe _ -
area ‘is expens1ve, the negat1ve process1ng of th1s highly

.sens1t1ve pos1t1ve resust recommends 1tseLf. For this



narrow pg of.relatively small image points, i. e. relatively small holes,
i nigkectroni ckeLing. The sane resist Layer can anal ogously be used as a
reverse Layer when a negative filmis used as an 25 %ﬁ/ Since t
are_no negatd ve resists on the market Mhl?h _can be processed to give a
correspondi ngly thick layer. and the re-Copying of silver fllns with a
| arge. area is expepsi |ve process1 of thi s h| enS|t|ve
positive ‘resifth r%co ¥§ESL??ngg% xptSure %ﬁf %2 0! the

al £ -round exRAsyIre, tdeLat B BRIZLGYE 1obla %%t1%eJX%;\§ad%§yfgprQd%m“@'

heati ng st ag m nut es under the

r & ator s am%d'M%ﬁWtéQdéﬁdeﬁstﬁEt%&%%QQ%%dﬂNﬁﬂHnFed”ﬂéH{Eﬂ?FngﬁdtQﬁe

Ilght 5 source The final ressult was a nickel printing cylinder whi

was i denticalcfioiddéed Q% aﬂ@@rbﬂpk@@dp%'tth'o‘(x‘% RirSrg 1GRAURSnd &F Nt har L‘iSﬁ!' ts
wer e obt ai ned when t.he polyacetal of n-heptanalL an§ tetraet hyLene gl ycol

was used s tdrvurdde. cl pr¥ablfatoppeuUNE. wBXAEDIE ke UTHH Si ARXPNPLEy Linder
denonstrates how the direct positive -and reverse negative processes are
conbi ned for wWhie hrewad atde b tif €a0f tBi ehaconduatioredodar dshe gosithve pubpose,
a posi- 15 tive dry resist filmwas prepared sinmlarly to Exanple 2, with
a resist |ayaredrd2 [err]mthickness and the following conposition: 64
parts by weight of the novol ak of Exanple 1, 11 parts by. wei ght of
pQJyV|ny| nethyl(ﬂtm#1mtuaonaéswlts were.obtained when the polyacetaL

_of n- heptancl and tetraethylene gtycol was used as the
10 cleavable compound.
o o Examgte 6.
- | Th1s ExampLe demonstrates hou the d1rect pos1t1ve
' -;and reverse negat1ve processes are comb1ned for the manufac~ -
______ :ture of m1croconductor boards. For th1s purpose, a pos1-
.7:1Si't1ve dry res1st film was prepared s1m1larly to ExampLe 2,
'.u1th a res1st Layer of 12 pm thickness and. the foltow1ng
'-compos1t1on. ) :
.'64-ftnarts oy we1ght of the novoLak of Exampte 1
;Eﬁ;jd_f'_ 11'n_oartstyfwe1ght of polyv1nyL methyl ether (Lutonal M S
. .45 ”fparts_b§ ue1ght of the poLyacetaL of 2 ethytbutyralde-f
o hfde‘and hexane-1 6 d1oL, _ - - .
é.s parts by ue1ght of the polyortho-ester of tr1methoxy-
L methane and 5-oxa-7 7= d1hydroxymethylnonan-1-ol, _
-h..éS; O.#-part by ue1ght of 2-acenaphth 5—yL-4 6 b1=—tr1chloro-.
J 'nethyl-s—tr1az1ne and . '
.0.1 part by ue1ght of crystal v1oLet base.
- In a commerc1ally ava1lable Lam1nator, this res1st

fi[m-was-appl1ed qnder-pressure and heat to tmﬂxgnﬁmﬂe



20 . , 40), 15 parts by melght of the polyacetalL of 2-ethyl butyralde-
hydy,and hexane-1 ,6-dioL, 9.5 parts by weight of the 8%' rtho ester of =
t ri-met hoxy- met hane and 5- oxa- 7,7- dlhydroxynethylnonaﬂ 2 0.4 par
by wei ght of: 2-acenapht h-5-yl -4, 6-bi s- tr|8hloro- met hyl - s- tr|a2|ne and O.
part by weight of crystal violet base. a conner0|ally -avai | abl e

Lam nator, this resist filmwas li,e nder pressure and heat to
through-hole - -20 © opper-clad ogggﬁé gpﬂé'rsuglaéd "@oaﬂatfse o‘faﬁ‘ﬂsﬁ'l"étl ng

I d akk d d
v”ﬁteL'e?ch”res.st?dﬁém"%%% Cr 257G ABMcsh AL ARRERI & WAy R KT o) of

te IS 1 myg IL tﬂ‘etPé&;@V?WR' Eobefs 1 Qhec%%st’es 'd?ﬁ-‘% agret %’se'?{é are

bared anyhom1|n t rst process gative orig ere,

the hole regiQns v t§ANSPALEN 1¥"a$mH§‘?q fnort t.'ﬂ' $hRY R%%Oruacﬁtﬂl ?’p 5 “’a§_ :

used' of the negative conducting path ori |naI re the con at hs

had been ret QUGhed e thé e d%QLeEQVQF@deY-%rd aﬁfywu PPAH £ ﬁ] rife

eyelLets, these régi ons were. vel oped, i.e. washéd out, using the sane
devel oper as pirld dee T 4ce gl Beﬁ@%eﬁbe bek B aatenmrtreby rflyeatOM et é Ng and
tinning or Pb/Sn deposition in the zone on the. eyelets, 15 the negative
conducti ng patelyivrgivete Wosanspdréat R¥POusedr dorbith isaput@od@lLoned by
devel opi ng. The hol e regi on.was reinforced by el ectropl ati ng. .The coat ed
Board was t heloubdad -Wasaised fof Qmenhaghe5vatcbh@bemhh@ aﬁﬁmﬂd»¢§$wwtover
t he mhoLe area and only then '
where the conduct1ng paths had been retouched away, i.e.

\
10 covered over.

After exposure of the eyeLets,-these-reg1ons were .
deveLoped, 1 e. washed’ out, us1ng the ‘same deveLoper as |
.. in Example 4 ' Before the re1nforcement by eLectropLat1ng
and t1nn1ng or Pb/Sn depos1t1on 1n the zone on the eyeLets, .
'f-'1§ the negat1ve conduct1ng path or1g1naL was used for expo—.
'sure, but was not foLLoued by develop1ng.. d
The hole reg1on was re1nforced by eLectropLat1no.'

' ?5j L :-'_The coated board Was then-heat-treated for 20 m1nutes at
_{ij‘;;w 'q.110°c, afterexposed over the Hhole area and onLy then..
di'éO"?developed The bared copper uas then etched'away 1n an ;

..fammon1acal etch1ng bath, a Cu m1croconductor c1rcu1t bexng
obtarned which had the fotlou1ng advantages' resoLut1on to
a conduct1ng path u1dth of Less than ‘50 pm, two copy1ng
;steps u1th one s1ngle coat1ng, use of v1rtuaLLy only onefr-'
'25” (negat1ve) or1g1nal and equ1pment already present anyhou.
If the second copyIng step 1s not carr1ed out as ';
_described us1ng the.reverse process but in the pos1t1ve_ .

. process, heat treatment and afterexposure are adm1ttedly

_:el1m1nated but 1n add1t1on a pos1t1ve f1Lm of the conduct- : -



20 devel oped. The bared copper was then etched away in an anmoni acal

et shing bath, ai Cu microconductor circuit being obtained which had the /
fol:Lowi ng advant ages: resolution to a conducting .pat ROR246R of Less tha ﬁ%l
SOQ{err]nl two copying steps with one singlLe.-coating, use of virtually
only one*25 (negative) original and eQU?gnEnt al ready present anyhow. |f
the second copying step is not_ carried out as described*using the reverse
process but 1A%t RS hoRniaknpt otesRechrae ry s cab et vand agre erfexihos i ar e
adm ttedly eLimnated; but in addition a positive filmof the conduct-
0%%2463 - 1P'Pﬁ§sﬁaﬂﬁﬂﬁq1ﬁ§wﬂs|EP%@CE§§aF?°°AH &BPdnﬂ&g@Qﬁ impa i ned
precess variants.i s that the second co aired by t

el ectropl at i §W5b§§§aﬁﬁf&#ﬁ%’%ﬁe@%ﬁ?ésfhén ﬁbngfpfﬁéegdﬁdﬁiﬁ ng pat hs

from havi ng to ta Iace unevenl over  the hol e- reglons aIrg@%&
I on. of

k
reinforced by 8?e8tro&lat|ﬂf” Whi'BBBTt eé’gﬁo 8r &ake; P A )
4 L
8 A DR e PR 0 g BB S A ' PV

di oxan- 2- ylogygcgrguq¥k,2u§thylpropane 4.8 parts by weight of the
pol yet hyl acryLate of ExanplLe 3, 0.18 'part by wei ght of

2-(4- ethoxynggghai; wyL) -4, 6-bis- 15 trichLoronethyl-s-triazine and
0 02 part by™werg crystal violet base was applied on a conductor board

support to give a dry Ip%xseirtm q&Hot&fe&?tgéHieHLn .oAfter drying for 5
m nut es -‘at
5?‘ parts by ue1ght of butanone,

.10 34 -pparts by weight of'the novolak.of Exampte 1,

. "9 “parts by weight of 1 3-bis-(5—butytr5—etnyl—1,3-

| ?d1oxan-2-yloxy)-2 butyl 2-ethprropane,

.i'“fi§,81'parts by weight of the poLyethyL acrylate of Example 3’-“»
mﬂfifk'tlﬂd.1é part by ue1ght of 2- (4—ethoxynaphth 1-yl) 4,6- b1s--_
'ﬂtﬁtsi'f{ _"tr1chLoromethyl-s-tr1az1ne and :

0. 02 part by weight of crystaL v1olet base--:

.uas appl1ed-on a.conductor board support to give a dri
'ie_layer ueighttof 3'9 g/mz.' After dry1ng for 5 m1nutes at_
~.7}f§;jf';i100°c, the coated supports uere 1rrad1ated for 5 seconds

| ﬂdZOZ.w1th 11 keV at S pA 1n an electron beam exposure dev1ce,'?"
_té?kiiﬁ; . heated for a further 15 m1nutes at 100°C, afterexposed
l .w1thout or1g1nal under uv l1cht and deveLoped for 30
_.fseconds as in Example 5. -Th1s produced a sharp res1st
1mage wh1ch 1t uas poss1ble to ‘use for‘etch1ng the support
- ZSf:mater1aL at. the bared non-1rrad1ated areas.
_ S1m1Lar results Were obta1ned uhen the poLyortho-
"ester of Exampte 6 was used as the cLeavabLe compound and -

. a heat treatment was-carr1ed out for 30 minutes at 1OD.C. .

The negativefprocessing.Of'the pbsitive:layer'isﬂ



100ferr] C, the coated supports were irradiated for 5 seconds 20 with 11 ~—._

ke _at 5 [err]A in an el ectron beam exposure device, heated for a furt
15 m nutes at 1000C, afterexposed without original und®82963Li ght and

deyel oped for 30 seconds as in Exanple 5__-Thi-s produced a sharp resist
i mge which it was possible to use for‘e?@hrng the support 25 material at

the bared nQn-irngﬂ!ated areas. . Simlar results were obtained when the
poLyortho- e®P&S FleadinfAt P ohdete8nss avhe fcpbautn S Ihnmpdal @hems heat

treatnent was . caytd t, fo O i nutes at 10Q[err]C. The negative

prgcessing ofs"’t ?’érdd‘oa‘;hﬁjv'e""f gﬁ/g‘f"_'izns Th6082§8§.‘[°22{- ]e;}c%cﬁ'lﬂ’\e tgﬁa'hn i nci dent

energy of ab joule/cnmerr] to,250.x,1 rLr Joule/cnjerr]. The
3EneH T T oo ekRena s Kyr dvad e o AR it Ty

practical el ectron beam sensitiv

timzing ti f th t-heati tage. 5 = | WA
Dhe posi fove tihen Uhd FHF A S0 o EnROBOS R Rl nth B Toears and

SpPscauens removal fwHdie aHd i ficd 00 ALEABHUSENGLLlE. AU ARSI PR T

30 seconds, requires, an t and, m nr num ener §i es of

or-80 x 10[ eyRkh@UeR/tGHrErHdams aW@82d63equént- reabSalt Gt frradid:

process for preparing relief images, in which. a light-sensitive nmateri al
Conposed of @eduppP@als A¥dng the same developer for 30 seconds, requires,

(N L on the other hand, minimum eneréiés of 55x10"2 or,80x10f2‘

Jéulé/cmz.




9 alight-sensitive |layer which contains as essential constituents a).a
cgpound which has at | east one C-0-C bond which is cleavable by acid, b)-a
compound which forns a strong acid on irradiation 109 Zﬁﬁﬁlc) a bi nder /7).
which is insoluble in water and sol ubl e jn aqueous-al kal i ne sol utions

I mmgew se irradi ated and the non-inage:%}ehs are washed out with a
devel oper liquid, wherein the material 15 is warned to an el evated
tenperature after inmagew se irradiation, cooled down and then irradiated
over its entire area and those areas of .the | ayer whi ch have not been

I rradi ated i nragewi se are developed by mashlng out. 20 2. The process as
craimed in claim1, wherein the enﬁ ¢gvmwmdtoatmmmaﬂueof80
to 150[err] C. .3. The. process claim1l1, wherein the
material is warned for 1 to 30 mnutes. 25 4. The process as claimed in

claim1, whey e|n r Y,
enol - et her or %ﬁ#%ﬁo@ Il rgg Slg‘%ai as trﬁ%g act gﬁgl eava%] e
conpound (a)a 1glvoeszerwtm r@terlameccmmes% e iwmmerterdaim 1,

wherein g navdiadht -ssateeick e Dager witdch Gontaindheaprosesstbsl cl ai med in
claim1l1, wherei material is used the light-sensitive |ayer of which also
contains at 4R B bsin havi ng. sol ubi lity

a).a compound which has at least one C- O C bond Whlch

" 7 is cleavable by acid,

_b) a.compound whlch forms a strong acid on 1rradlatlon
10 and } _

c¢) a binder which is insoluble in water -and soluble'in

aqueous~-alkaline solutions-

is imagewise-irradiafed and the non-image areas are

washed out with a developer liquid, whereln the ma*erlal
15 is warmed to an elevated temperature after imagewise

irradiation, cooled down and then irradiated over its

entire area and those areas of. the layer which have not

been irradiated imagewise'afe'develbped by washing out.

20 '2;_ The process as claimed in claim 1, wherein the .
' _material.is warmed to a temperature of 80 to 150° C.

;3, ' The. process as claimed in clalm 1,_where1n the
_ materlal 1s warmed for 1 to 30 minutes.
25 _ - : :
4. ‘The process as clalmed in c1a1m 1, whereln an .
orthocarboxyllc acid derlvatlve, .an acetal, an enol-ether-:
or an N- acyllmlnocarbonate is used as the ac1d-cleavab1e
. compound (a) ' '

O



Rroperties which differ fromthose of binder (c). The process as
clogised in ‘claim 1, wherein the' 10 non-inage areas are washed out by
nean's of an aqueous- al kal i ne devel oper sol ution. .8, 0082 process as ™~
Gl.ainmed in _claim1l, wherein a |light-senstive material as defined in cl
1 is imge- 15 wi se exposed under an original and devel oped, the supporit
modi fied at the bared areas by etching or metal deposition, and the
residual layer, before or after the nodification of the support, is expo
under a further original, warned, cooled down, irradiated 20 over its
Qéére area and developed after the nDdlflcatlon - 9.-- ...The process as.
med in claim8, wherein the originalused in the first inagew se
exposure is the partially covered original for the second exposure.

5. ' The process as claimed in claim 1, wherein a
novolak is used as binder (c).

6. The process as claimed in claim 1, wherein a
5 material is used the light-sensitive layer of which

also contains at least one resin having solubility -
properties which differ from those of binder (c).

_ 7.  The process as claimed in claim 1, wherein the
10 non-image areas are washed out by means of an aqueous-
alkaline.developer'solution.

- 8. The'process as claimed in claim 1, wherein a
. light-sensitive material as defined -in claim 1 is image-
15  ywise exposed under-an'original and developed, the '
suﬁport.is-modified at the bared areas by -etching or
metal deposition, and the residual layer, before.or .
. after the modification of the support, 'is exposed under
A a further original, warmed, cooled down, irradiated .
. 20._ over its entire area and developed after the modification. -~

9. - . The process as claimed in c1a1m 8, whereln the
' :orlglnal used in the first imagewise exposure is the
partlally covered orlglnal for the second exposure.

L



