EP§0 042 562 Positive-working radi-ation-sensitive m xture EP 0 042 562
Thg invention relates to a positive-working, radiation-sensitive mxture, .
thgt is to say a mxture which is rendered soluble by irradiation, and
mhich;(gg the essential constituents ,.contains 5 a) a conpound
.having at | east one CO C bond which can be split by acid,. b) a
conpound which forns a strong acid when ir- radiated and c) a bi nder
which is insoluble in.water and soluble 10  in aqueous-al kaline solutions,.
and iA\suitable for the preparation of printing plates and photoresists.

M xt %-es of the said conposition are described, for exanple, in US-A Nos.
3,779,778, 4, 101,@&&3@,323, in DE-A Nos. 15 2,718, 254 .
and 2,928,636 and in EP-A Nos. 0, 006,626 and 0,006, 627. Although it i's
mentioned in these printed publi- cations that other polyneric substances
can al so be added in addition to the al kali-sol uble binders, alkali- .20
sol ubl e binders, in particular phenolic resin novol aks, are descri bed
virtually exclusively in the illustrative exanples. Qher binders or resins
are, however, already known as additives for positive-working

radi ati on-sensitive 25 or light-sensitive m xtures based on

0- qui none-di azi des. Thus, DE- C No. \ 1,622,301 descri bes

Positive-working radiation-sensitive mixture

g



‘tRe addition of ‘polyvinyl alkyl ethers, DE-A No. 2,236,941 describes-the
addi tion of acrylic resins, DE-A No. \ 2,733,267 descrigpeg phe g2 EP
0:042 562 3 dition of terpene resins and DE-A No. 2,617,088 describes the
addi ti{on; of reaction products of organi@-rsocyanates wi th novol aks to '
0- qui ntme-diazi de | ayers which additionally can contain_al kali-soluble 5
novol aks. In spite of tThe rnVeRYPDrpREEs, te AP FlihyenvaEkeNgade a
consi derabl e tirme, ago, for the.inproyve nt'q&g ] dif%cation of.t%e
propesties of FaAkg %ffﬂgmr‘?%ﬁ’él’é 58+ PRaT a1 EOpSRE G2 oL X bUTe :
o- g npbne-di azi des for 10 the st. diverse applications, these Layerg_.stil
do not yet neetWikigh iR reR ?égkﬁﬁi%bﬁ$Z%Yffﬁg?ﬁﬁa#ho?heag sghbgﬁpogﬁtive
phot or esi st conposi tions, fi | 1.0 onj, ¢ Lcations, where a high
resol ution andqg¥56§sﬁ?qﬁ}%iﬁ#%F%ﬁ%ﬁ#gﬁééh'a ?gggég baking steps, are of
- particular inmporgance, [esj b o foih e t bopedohavenhean
hLa0cr, & St A0S ot oL fp P00

unable to g cept ance. VI ny ylethers-are still not

used ‘very widel eSS ££ Oy N ous efforts in mcro- electronics to
. .- gan . . > .
I ntroduce resists co alnlﬁg thése 20 additives into t he mass

production of )i ps. a compolBd wWibshatbgmapaesteohg beithewhaet itrhat
di sadvant ages, for exanple a |l oss of-sharpness after baking, can ari se

in . diazo | ayepsdpdted &h@ ad- dition of these resins during certain
wor ki ng steps under ' .
: - ¢) . _ a binder which is insoluble in water and soluble
10 in aqueous-alkaline solutions, .
and is suitable for the preparation of printing plates
and photofesists. Mixtures of the said compbsition
are described, for exgmple,-in US-A Nos. |
3,779,778, 4,101,323 and 4,189,323, in 'DE-A Nos.
15 - {2,718,254 and 2,928,636 and in EP-A Nos.
o ] 0,006,626 and 0,006,627.
Although it is mentioned in .these printed publi-
" cations that other polymeric substances can also be
- added in addition to the alksli-soluble binders, alkali-
“12' éQ -soluble Bindéfs, in:parficulaf phenolic resi# novolaks?
- are describéd viftually exclﬁsively in the illustrative
| éxémples.
. Other binders or resins are, however, already
known as additives for.positive—working radiation—sensitive_'
25 or light-sensitive mixtures based on o—quinone-diazides.
Thus,1' DE-c_ﬁo. o | 1,622,301 describes
_ the addition of polyvinyl alkyl ethers, o
DE;ANO_ 2,236,941 describes the additior of acrylic resins,

DE-A No,\-2,733,267 describes the ad-



25 production conditions. It was the object of the invention to modify thg
mechani tal and chemnical properties of positive-working radiatjon-sensitive

| aylers, based on the conpeunds which can be split by acid, and 042 562
photcﬂ&gj c acid donors, as 4 -3 - EP 0 042 562 nentioned-at the-
outset, in suc%Hgfﬁﬁgé%gat t hey can be adapted to the nost di-verse -
appl i cations. 4 i RTINS R RS aNGoDE-AY dowor ki ng
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i's characterd zeghydi it the resin having different solu- bility properties

is 15 : dl) © a polyurethane resin obtained froman organic isocyanate
ahd a pol ymer whi ch contridisi & e HhPBo182Droposal BO! ¥8hBY braldykn
et her; d3) an al kyl acrylate polyner or d4) a hydfogenat ed or

partially hydr egpeestmeiieler icoridenatly etixhe CagOpPhosy. the baprbeencsheund
that, ijn the indicated types of positive-working |ayers, the additional
resins {fre- quemﬁ%wddiﬁiaﬁﬁinnﬁnﬁwmhﬂlpwap@rmyedi6fepesitivenwbhkiﬁg

| light-sensitive layers based on o-quinone-diazides for

10 the ﬁost diverse'applications, these layers still do not

yet meet all the requirements.

Specifically in the case of positive photoresist
cqqxsitkms?for micro-electronic abplicatiéns, where a high "
resolution and exact line definition, even after.
15 baking steps, are of particular importance, resin
_'additiong of the types menfioned have been'unable to gain,
~gcceptance. Eveh polyvinyl alkylethers are still not
used very widely, in spite of numerous efforts in micro-
electronicS_to introduce resists containing  these -

20 additives into the mass production’ of

chips. A main obstacle appears to be the fact that
disadvantages,.for example a loss of sharpness after .
baking, can arise in diazo lajers after the ad-
dition of these resins during certain working steps under
25 production conditions. |

| It was the object of the invention to modify the
ﬁechanical and chemical propertieé of positive-working
radiation-sensitive layers, based on the compounds which

can be split by acid, and the photolytic acid donors, as



ifh | ayers based on qui none-di azi des. In part, this 25 results fro :L
the very different nechanical properties of the base constituents of the

tmo types of layer . Wilst quinone-diggides in conbinati oEPwOt B4gh&6al i c
r'esi vol aks usually even increase the brittleness of the |ayer,

ort ho- carboxyllc acid derivatives, acetals, EP 0 042 562 -5-
acyI|n1nocarbonates and enol ethers nornally have the opposite effect.

These substances fre uent are oily aor |ownelti ents an
t he) A e 1 e 3 (T R 188y and a

thegﬁiore
5r ction i br| ene Wi | s§, U|no zi de/ novol ak | ayers in nost
cases have. aa[aﬁpdiedit ti}earﬁ'lf’(a‘“b Vt?sr DR e1 car S¥4i1ine to anorphous
properties of the diago G(}{'{P ucnids alnd targt era;}dém:lq;e ]{] éer W th

[ [ I'nt

this resin, the new | yers 0 \re conple T1% e case of

pure qui none- a}dlatlddrfj‘zé&eglnﬁvﬁ CT mfpgl,pblgr&%ﬁlos@ regarding the

adhesion to silicon wafers in parti cul ar the surfaces are doped.

This cangreqyjye speg %ongscﬁ;r{oﬁaﬁm HENSeafs dit) doSeeond Ghaxanpl e,
fron1US—A Nos. 15 3,549, 368 and 3, 586,554 and DE-A No. 2,617,914. It was

- thus surprlswyhtggnsgjmtrgyngbfgwltlves, al ready known for qui none-di azi de
| ayers, produce conpletely different effects when conbined with conpounds
20 whi.ch cande splitabyospbdnd whicht fesssnat stporgeaablfiewhbnt ianadddiedon
of, for exanple, a polyvinyl ethyl ether
c) - a binder which is insoluble in water and soluble
in agueous-alkaline solutions and
10 d) at least one resin, the solubility properties
of which differ from those of the binder (c).
The radiation-sensitive mixture according to the invention
is characterized in that the resin having different solu-
bility properties is
15 di)’ a polyurethane resin obtained from an organic

isoéyanate and a polymer which contains hydroxyl groups,

dz2) a polyvinyl alkyl ether,
d3) an alkyl acrylate polymer or _
da4) a hydrégenated or partially hydrogenated deri-

20 vatlve of colophony.
It has been found that in the 1ndlcated types
of'posltlve—worklng layers, the additional resins fre-

quently have éffects which are very different from those

“in layers based on quinone~diazides, In part, this
25 results from the very different mechanical pfbperties
of the base constituents of the two types of layér.
Whilst quinone~diazides in combination with phenolic
resin novolaks usually even increase the brittleness of

_the layer, ortho-carboxylic acid derivatives, acetals,




bet ween devel opnent tine and resist- ance to the developer, and, in -

- cQtr sty to the effect on 25 diazo | ayers, ‘even enhances Bhd @462 es of
t he .l .on. baking, that is to~ %ay it reduces the tendency to flow
and it increases the edge acuity. Witl st ex ed and deyel oped | ayers which
are conposed cﬁﬁ%i%ﬁlqﬁékﬁg&?a%¥§h%géS?B?fggﬁgﬁﬁﬁdnaﬁﬂaiiyd-ave %%G - EPO

042 562 fornt r in spi f. q_adhesi.on to silicon wafers,
have/ Hpl es angﬁ%§%g%§de%§€gg'- it §S%0Fg§gga588ﬁ ﬁﬁggpﬁpiighéﬁﬁiguously
to ci dat e t/ty ' b B =t R ' dj.sap n resi
mentioned 5 aé%l'gd e?&fr ﬁ&'@.xg}%e@érﬁpﬁéﬁﬁét %@Ss?’ggéaF §Q§I’i tr'%gﬁglts %ibr%%
hol es, whi ch AErdddydoblgte| 89 HRYCLOPERDEs PLERERATTiL %ﬂd()fa a
wetting agent to the layer, 1t-is assuned that ah interaciio ydrogen
bridges) whishrdd@y®tSon hen forietionesé. a fil mtakes place between the 10
pol yvinyl ethyl ether and the novolak resin. -This is supported by the.
pr.obabil'ity that an irfieikst i enqbehsgendiazodeguedonaicChagapsbenshbist by
acid and a novol ak resin would be weaker than the known, relatively
“extensive for mdses dveadalubisbid asppedrandd beagusegefeshbetwyetalline
o--napht hoqui none-di azi de and a novol.ak. As far as they can be conpared,
cor r espondi ng FompERhrYSRrepertledref athandigeousomhaundsaand dhers not

only with respect to the registance to devel oper, but also with respect to
the quantity JPLRRAKEIRRiOL e clather 2¢ithethiasorpsing e@hpnnerddpyess

i mprovie ot her properties :
P i H% é%er%ompleté{y clear, - -In the case of pure quinone-

cgk'hene inprové'the latitude in deveLopnént,-that Ils to say the difference(%i)

i - diazide/novolak 1ayers; problems can arise regarding the
; adhesion to silicon wafers,.in pérticulér if the surfaces
i are doped.  This can require special pretreétment stéps,
as can be seen, for example, from US-A Nos.
15 3,549,368 and 3,586,554 and pp_a no.
.. 2,617,914, . o
It was thus surprising that the resin additives,

already known for quinone-diazide. layers, produce

completely different effects when combined with compounds
B 20 vwhich can be split b& acid, ' It was not foréseeable
that an addition of, for examplé, a polyvinyi.éthyl ether
can here impfove the latitude ih development, that is td
'Say the difference between development time and resist-
ance to the developer, and, in contrast to the effect on
25 diazo layers, even enhances the properties of fhe iayer
on . baking, that is to say it reduces.the tendency to
flow and it increases the edge acuity. .
Whilst exposed and developed layers which are

composed only of novolak, ortho-ester compound and acid-



the | ayer, without a substanti al deterloratlon in the copying properties. - C§§>
The .quantitati-ve proportion of added resin, relative to the non-volatile '
cqnstituents of the mxture, 25 is between 1 and 50 % by:pWgi 9. 562

deperidihg on the type of the resin arfd the other constituents of the |ayer.

In thé case of _a pal yvinyl aIkyI ether, the nggortlon of added resjin can-
be 2 tp 40 % PFOSMENgISFarterys agn, in spite B84 | @l fddicon

oSt Lons, f or VBA&RHre HRVTS VIAHRS ‘%gﬂam&»oea =788 okt Bk Yefous

' gg?yw wl a?rg'?ﬂyle%& %@%rsl?ﬁ'}ddjé%r}‘eﬁifq%}% 1\-‘/é) ed‘é‘é‘f'lsdan#/‘? ﬁgyé%a h(raﬁg%l ng '
b t th

gl 22{ Ygl ! 1(‘)|nI m %}%ng%r opere[Fees are ag&%}gs ﬂ%&e&% lb%lr?é) %%% yV| nyl

thyl ethey t fﬁiﬁ%&@
V\rrﬁl CK c:n Ge s %bﬂ?/letggl Id)OSI1 l\gszéeg aﬁgazé %?'& ?’cﬁésﬁﬁ?ﬁ% moéhhroug -hol e
plated circui t?ch%r RAVES §hilkh (e rRdnidd | W duSitid "MvelopmdPPENEYy NG on

t he substance which can be split by acid and on the layer thlckness up to
.40 % of pol yvi aple mRiditioet e o arettny efait ito tire | Byyper, Wit hy good
results. The 15 maxi num quantity 1s reached .when the' resistance to
devel - oper isasadmmﬂyjnﬂdunedntnranﬁMﬁnJGﬁYdmngEnfbmidges)fwhleuanple
atnospheric humdity, adversely .affect the result of copying. :

favors the formation of a film takes place between the

10 polyvinyl ethyl ether and the novolak resin,
This is supported by the probability that an

interaction between a compound which can be split by
acid and a novolak resin would be weaker than the known,
relatively extensive formation of adducts or similar
15 aggregateé between o-naphthoquinone-diazide and a novolak,
| As far as they can be compared, corfesponding non-diézo
layers are more advantageous than diazo layers not only
}-:' with respect to the resistance to developer, but also
with respect to the quantity of added resin, which can
:-20 be incorporated in order to idpfove_other properties of
the layer,'withdut a substantial deterioration in the |
copying properties. -
_ | The quantltatlve proportlon of added resin,
relative to the non—volatlle constituents of the mixture,
.25 is between 1 and 50 % by weight, dependlng on the type
of the resin and the other constituénts.of the layer.
In the case of a polyv1ny1 alkyl ether, the
" proportion of added resin can be 2 to 40 %, preferably
‘_5 - 25 %. In the case of polyvinyl alkyl ethers



pol yacryl ate resins, inparticular polyethyl-acrylates , which, |ike"

pgl yvinyl ethyl ethers, render the |ayer elastic and strongep, gWolthogk?2
a'dver.@,-y affecting the copying propef7ties. Polyacrylate resins are
preferably to be under- stood as the |ower polyacrylic and polynmethacrylic
acid 25 al kyl hestiengs Longercepdiynmalkaty tnﬁég@' ke n sthswidd | posThions,
acrylate resins even i nprove the resistance to devel oper, since their

hi g@_rm ecul a0 RPLYEHIE tifohuiel GTthaRs othe ikesbiadvenpdsed

280" ot o b st Fiahiss Tover i o BhorSaga ooyt ° %
Bei ng dot ached VY IR0y BTt obs. Ld S EEn REU T & HiitEets cRfdes
deposi tions_at. 0 ' cq 4 ¥ e of dry resis

I ase'r Is | t hi é trrbl?srf@lgéé nc%(yrrg'%r};ségse’d Jb_ty Jb%]h%%%%?oq%eqﬁtm %Ib%’% 7%

Good'technp.l_ogi cal results are also obtained with 20 the addition of ) -j,;

systens whi ch d'lff'e%'v YoV i s 4 ié\g&\f_‘g bl e

appr op_ri-ate:seﬂqg'rcyt'ib%lné/g t eldg%rrpou%?%rf%%’caé?%e spli t%sg}g%déf%ﬁwc/_

I n-addition, "t/g1g-RYrliirg RHopI B LTarvX I QiEstddling, t he Opges Of wileRz0

| ayers, and to a greater extent than with the polyvinyl alkyl efhers which

are in thensepedytiaghly mdiierladgsdon s addddl tée usdstebve adirperéshsbved,
- when pol yacrylate resins are used, and/or the behavior 15 - of the positive
| ayers when sQgreatse bdsesinqolomgicunds |wisicindcaollyel splie byl asidan be
contl\olled. It is thus o

- 10 even large holes drilled in through-hole plated circuits

E -are covered by the resist layer (tenting).. Depending
'\ on the substance which can be split by acid and on the
layer thickness, up to 40 % of polyvinyl methyl ether
can be present in the layer; with good results, The
15 maximum Quantity ié reached when the resistance to devel-
qpef is markedly reduced,or'other influence factors;
for ekample atmospheric humidity, adversely affect the
resﬁlf of copyiﬁg.

Good téchnological results are also obtained with-

20 the addition of polyacrylate rgéihs, in particular pdlyethyl
acrylates, which, like po_lyvin&l ethyl ethérs, render the layér |
elastic and strongef ’ without, adverseiy affécting th‘e copying

‘properties. Polyacrylate resins aré p're.ferably to be under-
stood as the lower polyacrylic and polymethacrylic acid

25 alkyl. esters, but copolymers of these are lal'so.sui'table.

The acrylate resins even improve the resistance to
developer, since their high-molecular constituents
reduce the rate of dissolution of unexposed parts of the

layer, In general, their quantiﬁy can be 1-20,



5055|ble to optimze the adhesion to such an extent that nixtures
type can be-cast as solutions onto poly- ester filnms, dried and th&n
cleanly transferred (lamn- 20 ated) to copper. Evigm oMd4n o342
di azdayers, this method succeeds &nty when speC|aIIy pretreated polyester
filnms are used, as.is described, for exanple, in DE-A No.

| 2,403, 054. ’ﬁm:ﬁmbheﬁﬁlfs %rlzycm:aglm’ed wi t h Jol Yiee hgas@sof agrebtier, of
mhich 2-12 % are added when it has a | ow viscosity, and 1-6% are added when
it jras a hi gh quasdeltakive proparbicens) ythere aisvel piskwofoerposad pol yners
ar eferred. Polybutyl acrylate, polybutyl nethacrylate and EP 0 042
562 copol yrrer?acrﬁ'e""r&ﬁ T %ﬂwﬁée%dde@%?é?@ Wt Bhe f@%’@ Efo'ﬁég'ﬁéed

ffect. f_pol | k th d. pol yal ky | at
permit a furt K TS AR tor undesfeed daPArLRLPRRcet aEbRbLL an

d 5 ff d ts t
mprove t h?”iw%f%ﬁqf Cencpt i B Fﬂé%%\f%aﬁ#‘%. o¥ oM FRRLFEETRVERE, L "
ddi I d b
an-addi 11 on’ o T HAE resms&g%gé%ﬁ&?%i FRAEE Hefds 2 52,08, 2 o SEhony.

The quanti- t Yd R ORYILARS M Ecl & in O WaPioq. vBrF! fLaBLY, T1A2s% DY
wei ght . sins of tHis type have been used for a long ti acquer
t echnol ogy,. SIlrzs:qﬁd@yd%;@s@f@ﬁél anex épiv‘faﬁélt HeBbctavhBEethal s and
are- available 15 in manifold varlatLons NUITer ous appllcatlons
. compound which can be split by acid.
10 - In addltlon, tq-a surprisingly greater extent than

in the case of diazo layers, and to a greater extent than
with the polyvinyl alkyl ethers_which are in themselves
tacky, the adhesion to metal surfaces can be improved,
when polyacrylate resins are used, and/or the behavior

15 of the p031t1ve layers when separated from pol lyester fllms

. 'and polyolefine films can be controlled, It is thus
possible to optimize the adheéion to such an extent that
mixtures of this type can be cast as solufions'onto poly-

ester films, dried and then cleanly transferred (lamin-

- 20 ated) to copper. . Even with optimized diazo layers,
~ this method.succeeds only when specially pretreated
polyester films are used, as is described, for example,
in DE-a No. l 2,403,054.
The best results are obtained with polyethyl
; 25 acrylate, of which 2-12 % are added when it has a low
viscosity, and 1-6% are added when it has a high visco-
sity. . .Generally, relatively low-molecular polymers
are preferred,

'~ Polybutyl acrylate, polybutyl methacrylate and



The use of resins of this type in positive di azo Iayers has been descri bed-
in thetpast (DE-A No. 2,733, 267). Anongst the | arge nunber -of resins,

knpwn asg additives for layers of this type, the resins of 28 ghjga9eg4p, in.

c6nbiégyion_mdth t he conpounds which <& be split by acid, are very

advant ageousl y di stinguished with respect to'the quality of the coating,

t he resi stancecopodpnerspthexgeit Benadiss be wsedie ®Ubeitesddde a Hdssir e
also readily conpatible with the other constituents _of 25 the layer, 'in
parkggular t hePEORPBDARAY RALERTaan beMipituresy ofc Pelyvinydy &1k¥si ns whi ch
I n thegnsel ves have a solid to crunbly consi stency, .can have an advant ageous
i nflu- ence-oneghérﬁrBﬁgrPpégagkygh@cmﬁ%éﬁe%AﬂqgﬁkﬁN%ﬁgﬁqﬁpgﬁl'44&”e

col ophony resi

N -10 ‘ . P 0 042 562 qi
o oY Lo BighBrnenknof, he dasiEed, ProRETTAS Sl HREHT A RVERRS shed

by Vincentz nover . .Ihgose _r.esi.ns ar referred whi ch have already proved
sUitable-foP r%§85$§5§§é§iggf§% pPF%F&ﬁér ks and hot- 5 nelt adhesives.

They can be conbi ned'“‘*‘“ﬁ%@ﬁaﬁgﬁﬁ%‘rﬁig S ATRR ey ,ilé%}r@gerﬁ{eeqiéavpd

partially hydrogenated ' CO VES, 1T n particdlar terpene resin

esters, such agigﬂ%-%ha k198! §a¥erd ¥oor A fA¥r¥nt a?g&%%mﬁs 10,9l ycol

esters or al kyd ésters of terpené resins, are prefer since they are

nore fesistanthhe adddatbaa) 1T eedds if orhda inREe iy G dtld WEFis.
determ ned in detail by experinents, depending on the intended use. Thus,

terpe?e r esi nscaneall &8ss beuobdialiaetiobymaer addiddtoro® terpene resins,
! 10 that is to say derivatives of colophony. The quanti-
tative proportions are here about 3-50, preferably 7-45 %
by weight. - Resins of this type have been used for ~
a long fime in lacquer technology, since they are based
on inexpensive natural raw materials and are available

15 in ménifold variations for numerous gpplications.

. The use of resins of this type in positive diazo
layers hés been described in the past _
(DE-AMNo. | 2,733,267). = Amongst the large number of resins,

| known as additives for 1ayeré of this type, the resins of
| 26 this group,.in combination with the compounds which can
be split by acid, are very advantageously distinguished
with respect to the quality of the coating; the resistance
" to developer and the adhesion, eviden%ly because they are
also feadily compatible with the other constituents of
25 the 1éyer, in particular the compounds which can be split
by acid, Even resins which in themselves have a solid
tq crumbly consistency, can have an advantageous influ-

-ence.on the properties of the layer,

A review of the available colophony resins is

€

~



¥5 resists and.electroplating resists, even though they can al so be- used

for these purposes. They are parti- cularly suitable as addi tives I n\
| ayers for products, 'such as dry r sts and col or proofgpgo d42nse2where
bakldg,processes of ‘the |ayer hardﬁgboccur. or not at all, but 20 instead

LEFyLL’SELEhL' plvfhc o Benedhnd, bl oiian ”art‘a"sa TR

ggfi"né‘?.c ﬁy 3ghuas BaHolaheda ﬁéﬁ% Shedf o '”e%t%%faaﬁ}%éh?pounds
re;F%gcaPn Sa?§8g3?§§32§§%%g%§b%Fﬁﬁggﬁgggﬁﬁﬁﬁﬁ E%%?yuﬁﬁ%hépgg égﬁfgg ggded
in quantiti eSs&Rt%bi@ &‘Gftﬁrea?ggeg%bl el%n of r‘:.’hﬁﬂﬂgg 19988 ard - 11

EP 0 042 562 and ad antageous to use t e “same

novol ak, WhisCheh% alihesq9eisai ned Thayakai Bediddnii dedf Rl th tiee |Gttesr for
the reaction with the isocyanate. Thus, the resin mxture used in this

case can be areeaels genpiesed, of 5 novolak and i socyanate, which stil
contains a relatively | arge excess of unconverted novol ak. The

l'ight-sensitive m xtutiysirogemnatiedy angl tpeertiaidnt iprdrrdgenaed atoll.ephony
significant proportion of an alkali-soluble resin, preferably a novol ak.
The 10 quant Geyivatiaesge i @aamid 30 arprisfroers Weﬁm(mtﬁ;mueusgmh of the
quantity of the non-volatile constituents. The total quantity of

al kal i - sol ubl &sr &kien metlrydd @isthiens - &iearelp@sians 2strirtinileng ef er abl y

bet ween 50_and
\ 10 glycol esters or alkyd esters of terpene resins, are

2 preferred, since they are more resistant to oxidation,
| - The most advantageous combinations are determined in
detail by experiments, depending on the intended use,
Thus; terpene resins are less suitable for micro-electronic
i5 resists and electroplating resists, even though they
can.also be used for these purposes, They'are parti-
cularly suitable as additives in layers for products,
such as dry resists and color proofing | £ilms, where baking .'

procésses of the layer hardly occur, or not at all, but

'20 instead the flexibility and adhesion of the layer are
important |
' Finally, polyurethane re31ns are also suitable
as addltlve resins; these are obtained by reacting organic
monoisocyanates or pdlyisocyanates.with polymeric hydroxy
25 compounds, Examples of polymeric hydroxy compounds |
which can be uSed'are ﬁolyethers or polyesteré, and
preferably phenolic resins, in particular novolaks,
In general, the polyurethanes can be added in quantities

of 3-30, preferably 5-20 %. ‘In this case, it is



85, % by weight. The quantity of the conpound which can be split. by
acidis 9-75 and preferably 15-50 % and the quantity of the photol ytic
acjrd donpr is 0.1- 10 and preferably Q.2-5 % These co§§tbtp353§62re
descriked in detail in the printed pu L cati ons guot ed above, To I'Ch

il eh are ueocPPRERBAY sad, a0 ALY S USSELL WIS
Ao ie 2bg Y arEblal M oA T o Wefhddi fied, form in the Jayd ) for

ifé254, are used w pa ar a
| i ghtsSensi tivepgi ¥eUk anriagdih, cont ai | ubl | nely
di vi ded di 'sperstI e %yggoglngrlgﬁls#eggﬁéjr%%é%n‘ the in %%ﬁﬂ%p%%sl%%t I on,
UV absorbers. mixtufel pReay 1B HES cdd) AT iXdd ¥ dy Of g of

t heir carbinol bases, have proved to be . EP 0.042 565'12i%§§?$cuﬁ%rly

sui tabl e dyFs. novolakhend@dlscag\edizige s ot &t iatd HeL PP o LSt DFelpe
conponents can readily be determ ned,” in an individual case, by

prelimnary. elpegenexcessbof unconventieblrowsllaents for the m xture of -
substances according to the invention are ketones, such as nethyl ethyl
ket one, chlorinated hy&hecdilghis-sensditiae mixchires-astdrydione mdthe

1,1, 1-trichloroet hane, al cohols, such as n-propanol, ethers, such as

t et r ahydr of ur adVENE3Ien als cepytain @& pignidisanh onppentieomebtany

et her, and esters, _such_as_butyl acetate. M xtures can al so be
' a&ﬁali-solu%le fésin, preferably a novolak, The

| 10 Qquantity is betwéen 20 and 90, preferably 45-85% by
weight of the quantity of the non-volatile constitgents.
The total quantity of alkali-soluble resin and additive
resin is between 25 and 91, pfeferably between 50 and
- 85, % by weight, The quantity of the compound which
15 can be split by acid is 9-75 and preferably 15-50 %,
and the quantity.of the photolytic acid donor is 0.1-
10 and preferably 0.2-5 %, - These constituents are

described in detail in the printed publications quoted

above, to which reference is made here. The ortho-

—— e ————

20 carboxylic acid derivatives which are described in
US-A No. 4,101,323 and DE-A &o. 2,928,635, -
and the'polyacetals which are des-
| cribed in = DE-A No. | 2,718,254, are used
with particular advantage. .
25 The light-sensitive mixtures can additionally
" also contain soluble or finely divided diSpersiblé dyes
and also, depending on the. intended application, uv.
absorbers, -Triphenylmethaneidyes, in particular in

the form of their carbinol bases, have proved to be




used which, for special purposes, can also additionally contain sol vents,
suchas acetonitrile, dioxane or dinmethyl- formam de. In principlre; any|Z
spkvents can be used 15 which do nat_irreversibly react wi tEPthed&bnpohent s

of tha{ayer. The selection of t e Idlvent s nust, however, be matched to

t he i ntended coati ng _praqcess, the |ayer thickness ahd tﬂf dryin

appar atus. . . PREH9 MY G RRS . 20 5 ThE MeFt RAYRIbAgRANBi ti es
are preferably appl.i ' i

. whi 1| b .ng th . Us
Cor i ons. hav HGEEPASE v B Clangiod ot SromoRRR by e R ses of

nmor & _¥han 60 rrj .can .he pbtaj ned J.n,d.hi y a.sin application or
by using a vm&)‘r%'e doeécre%f?necﬂ i na‘?q:&rnn% ‘%t?%%fzgg%%’ b@k kﬂéﬁi’e@fn%fg coati ng
is preferred, a0l ryi ng-- on can be achi eved by the use of

Sridtdy

| ow- boiling so ' coating is carried out by application by means of

rollers, slgt dies .or iy HRyi Sihvdrieh abatn @ @i Leur@noPesaratadcasth the
aid of a cuftain-coater . EP 0042 562 -13- Preferred supports for |ayers

of nore than Hidypditekitpstharmmdmbidg far&tkabbsds ! helcl 4 emé@Shyl
tenporary supports for the transfer. | ayers. For this pur pose and for
col our proof i rgHyl Ketaw yetixsrindted Hydresarpores) siickeasotpsklonb-
pol yethyl ene terephthal ate, are parti- cularly preferred. . Pol yol efine
. films, such asimilenerand |k, l+amciel oreethénd pwabeokol s absech as The
|-ayer -supports used for |ayer thicknesses of |ess than about 10 [err]mare
in nost cases nvmzopanol, ethrrs pl $usih ngs ckgitrahydrofuran, alcohol

.

! 10 ethers, such as_ethylene glycol monoethyl ether, and

Q esters, such as butyl acetate, Mixtures can also be

l used which, for special purposes, can also additionally
contain solvents, such as acetonitrile, dioxane.or dimethylj
formamide, In principle, any solvents can be used

15 which do not irreversibly react with the components of
the .1ayer .

| The selection of the solvents must, however, be

- matched to the intended coatingprocess, the layer thickness

and the drying'apparatus..- - Thin layers of up to about
20 5 um for test_quantitiés are preferabiy applied on a

whirler, by pouring them on, Using solutions having

a solids content of ué to about 40%, layer thicknesses

of more than 60 um can be obtained in this way by a single

gpplication or by using a wire bar. ' For coating
25 on both sides, dip-coating is preferred, and rapid drying-

on can be achieﬁed‘by the use of low;boiling solvents,

Web coating is carfied out by épplication by means 6f

rollers, slot dies or by spraying; individual plates can

be coated with the aid of a curtain-coater,



10 be used for -offset printing plates: nechanically or electrochem cally -Qgi)
roughened and, if appropriate, anodi zed al um num whi ch addi tionally can

alyso ve been chemcally pretreated, for exanple with pqﬁ?Vpn9W6h§§ﬁhonic

ati d,{ahd al so mul ti-netal plates wetB3Ca/ Cr or brass/Cr as 15 the top

layer.”" - For letter press printing plates, the layers according to the"
i nvention can be appl FE®feFrathSURRARES cFomakaersindpIBeRe tloan pbAdu®| ess

et ching processes, and t hey can alsqQ be applied to plastics, such as
pol yoxymet hyl SRE KRR o TIEThaiins whighcthen 2PTYeces HeBRORERES| on

d\egch ista ' i ckel f , the | di ng t
e Thvent | on SHPECGLHE difte G5 YA pHAYRT NG 1 or tEo%r UCLE da B I L ng
forms. - . The g?ﬁtures_accordin_.to the invention can Likew se be enmployed
. as phot or esi sPEY APEhEFORE RECPEAGY 33 1M5ng PR IYESGE N SIS roff OFp EELP
bstrates gf ' Y ' ' | d,
L LA RN oo g IR AL Y gk A et 2R a0

textiles and al's can be coat ed,

advant ageous! yaf& adabgv th apd e O Bid | ar 'sistaht
to | o1a. - ey BT T B L e e et e

devel opers. -Fipreipyl.eara! iwreaasr benres feniad sk regitabDe, by dryhéaysyer
transfer froma tenporary support.filmto printing circuit board materials
whi ch are conmsupeordis nset dat iTayer atleisclhees s aof appes. tleah i abgoath one
side or on both sides, to glass or ceranmic materials which, if appropriate,
have been subfjéctusy ane dm awresicasepmetaisg pretThatfeliowing esanpl e
thin getaaola %r%sed for offset printing plates: mechanically or
i electrochemically roughehed and, if appfppriate, anodized
aluminum which additionally can also have been chemically
pretreated, for example with polyvinylphosphonic acid,
and also multi-metal blates with Cu/Cr or brass/Cr as |
15 the top layer, For letter press printing plates,
thellayers according to the invention can be applied to
] zinc plates or magnesium plates'for powderless étchingj
: proéesses, and they can also Ee applied to plastics,
' . such as polyoxymethyléne, which can be etched. | Due to
/ .20 their good.adhesion and etch reéistance on copper of
~ nickel surfaces, the layers according to the invention
aré suitable for gravure printing forms or screen printing
forms;- The mixtures éccording.to tﬁe invention can
likewise be employed as photoresists in chemical milling,
.25 and a large number of special substrates for this pur- |
pose is commercially available,
Moreover, wood, textiles and the surfaces of many.

materials can be coated, which advantageously are pro-

vided with an image by projection and are resistant to



oh [err] /ceramic plates for strip conductors in mcro- 10 wave technol og

The t-hinnest coatings, down to less than 1 pm are applied for ST

m ¢roelectronics to silicon wafers, thﬁ surfaces of which can carry oxide

Ihyergtbr nitride |ayers and can be P-48pad or n-doped. EP BsP4éi abZy 15

inthi's fieldgf ljcation,.the mxture ding to the i ti :
Uisplay thei r G Aar o pbrerbefidt RUETaBRES 0%, oo crance o 11ow on
baking and h ! . . >F s .
baki ng. and hence resalifiely dyensiooah SABEELLYGANd,FskeLoRenlo

equigrrent and gapdi dyonserdie Ber 28Pphed E8hpbrhBIPSLBhHFES£Rin2REUL 100 C

and.up-to 120 Cfor short periods, are to ated"w thout a I'oss I n

radi ation sengipiwting ELFEKBOSERAE '&Qﬁeﬁﬂﬁi@”ﬁﬁicﬁ?&%ngoﬁﬁ%@ﬂeﬂiﬂ 25
such as tubul ar | anps, pul sed xenon | anps, netal halide- doped

hi gh- pressure TRsELEYi VARSI atesPsanEe CAr bePperCcbatpaigCan baeusede
Furt hernore, exposure in conventional projection and enl argi ng appar at us

under the |ighér obn riedth éidesgntolgmass endcepanfict mexppiale whibhqrdi nary
EP 0 042 562 -15 i ncandescent bul bs are possible. The exposure can

al so be carri edf cappmopriabe, cotree ebeehi ghbjettedl teean Stbesimave | asers
of appropriate power, for exanple argon | asers, krypton ion |asers,

dyest uf f | aserpremeting eretnestuent,n fareexamphechhdn nepeilndeie®s0 and

600 nm. are suitaple f?r t he purposes of the present invention.
- n A1203 ceramic plates for strip conductors in micro-

_10 wave technology.
The thinné;t coatings, down to less than 1 pm,

‘are applied for microelectronics to silicon Qafers, the
surfaces of which can carry oxide layers of nitfide
layers and can be p~doped or n-doped. Especially

15 in this field of application, the mixtures according
to the inveﬁtion display their special properties,-such
as adhesion, resistance to fldw on baking, and hence

resolution, dimensional stability and resistance to plasma

etching. . .

20 .: For drying after coating, the customary equipment
and conditions can be adopted l; temperatures of about
100°C, and up to 120°C for short periods, are tolerated
without a loss in radiation sensitivity.

For exposure, the customary copying equipment,

25 sﬁch as tubular lamps, pulsed xenon lamps, metal halide-
doped high-pressure ﬁercury'vapor lamps and carbon arc
lamps can be used, Furthermore, exposure in conventional
projection and enlarging apparatus under the light of

metal filament lamps,and contact exposure with ordinary



The | aser beamis controlled by means of a preset program ned .- ' N
| i ne=stanni ng and/ or screen-scanni ng noti on. Exposure with el ectron beans %{
i sta further pos- 10 sibility for producing an inmage. EIEE: Or 814 2 &%r8s -
can tﬁg{oughly deconpose and crossli-nk&% ke m xture according to the

i nvention, .in the sane way as nmany other organic materials, so that a

negat i ve i magincenfiesged bvveil bishenenipossaditdteed port iThes exposwn®vean by

- solvents or by 15 exposure wthout an original; and developnent. . . If
the i-ntensityadsot he @Iaé‘étlledn opdawiith rdiecohasentouishl a hkage®nni ng
spekd/is rela |ver hi gh, however, the el ectron beameffects a
di fferentiati 8ROF 'Wediﬁéﬁr%ﬁﬂ)ﬁpmrg}%ﬂaé‘iﬁ lRﬂ"fqlfay fomR*XP1lP say the
i rradiated 20 ort ons of ved e devel ope The
| ayer which hﬁg %Sﬁ£EBW$§ t?% gf ﬁéi ?ﬁ??%ﬁ%@gd by

Compounds T %%ﬁ&ﬁ%%d%&ﬁmf% St %ﬁﬁéﬂl@%&ﬁ o B G8T5, The
new ayers cag,aduaiiagaausar e dHahekdD dhCiO LA #&é&&oﬁuch as,

devel opers and progfamred Spray- opmentdevi ¢ aqueous

devel oper sol Thb%%s‘é%“befaﬁf i S%Hﬂﬁvol%f& i | of‘f‘é

silicates or hydroxides and o0 wetting agents as well ds relatlvégi

0 042 562 - 16medmakhelicRR@i i Bt/ ¥ EHbderfBdBMBng motidd, certain
cases, solvent/water mxtures can al so be used as the devel oper. The

sel ection of the nost Exgosuiregadith davweas o E@mnéf.)el_éla(embyhexmsnents
with the particular
’ 10 sibility for producing an image. Electron beams can
thoroughly decompose and crosslink the mixture according
to the invention, in the same way as many ofher_organic
materials, éo that a negative image is formed when the
unirradiated portions are removed by solvents or bf
15 exposure without an original, and developmént. - If

thelintensity of the electron beam is relatively low and/
or the scanning Spéed is relatively high, however, the

'electron beam effects a differentiation in the direction

of higher soluﬁility,'that-is to say the irradiated

e —————

/ 20 portions of the layer can be removed by the developer.

The layer which has been imagewise exposed of
irradiated can be removed by means of the same developers
vhich are used for the known layers.baéed on compounds |
which can be split.by acid, or the copying conditions for

25 | the new layers can advantagéously be métched-to the known
auxiiiaries, such as developers and programmed spray-
development devices, The aqueous developer éolutions
can, for example, contain alkali metal phosphates, silicates

or hydroxides and also wettiﬁg:agents as Well as relativély



5 1ayer used. | f necessary, the devel opnent can be nechanically-
assisted. In the follow ng text, exanples of the light- sensitive hiXTu?e
according to the invention are given. Unless otherw se stapeg, ghhesg
percentage ratios and 10 quantitatiwelfati os are to be un erstood as melght
units. "The rel ationship of parts by weight (p.b.w ) and parts by vol une
(p.b:v.) is theSsakd poplextiensyodnjongeanikxedivenitsto predaxr eertain

m croel ectronic circuit el enen s of 15-high packing density, a comrercially
avai l-abl e si | i cBASESsk SOMEE/MW; ewemxwr%@@n fligee Reomaad iamhdthemnner
and Qrovi ded wi th a 0 2 pn1th|c lsq%_err jer by OX|dat|on was coated with
the fol | owi ng pBEVELPR ’p"hotore3| Hoo#f e, mast l?;ﬂ‘(ﬁé’}fgj’fﬁe%ﬁ

ecording. 1o b RE4E18I0ER b BAER B BB S840 A Fthicutar
bi s-di ph 1.2 ht,_, of h h-1 -
252,60 bi o1 1 CRPYPBnEr R 5 trﬁgi?l%g%n%@ﬂsk&%r tdiev(ﬁéﬁﬁ%ﬁ‘% 2%312‘0 .

pol yet hyl any'ﬁE?hQIuEQWl $6Q3isted( Pl exi sol B 5.74) were dissolved in 70
parts by.wei ght a solvent mx- tur'e conposed of ethylene glycol et hyl

et her-acetat e, EP 0 942h@2 fol1owiay eaaet @m@&%@%é N @i o of

8:1:1 and the solution was filtered through & 0.5 pmfilter.
sensitive mixtures according to the 1nventlon are glven

Unless otherwise state,d, the percentage ratlos and
10 quantitative ratios are to be understood as wéight units.,
_ The relationship of parts by weight (p.b.w.) and parﬁs'
| _ | by volume (p.b.v.) is the same as that of g/cm3.
Example 1 o | |
- To prepare microelectronic circuit elements of
15 high packing density, a commercially available silicon
di's.k, which had been polished in' the conventional manner
and provided with a 0.2 um thick 5i0, layer by oxidation,
was coated with the following positive photoresist composition.’
18 parts by weight of a cresol/formaldehyde

20 novolak having a softening range of 105- 120°%C accord:.ng
to DIN 53,181, '

| 9.5 parts by weight of a tr:.ethylene glycol- :
bls-dlphenoxymethyl ether,
1.2 parts by weight of 2-(4~ethoxynaphth-1-y1)-
25 4,6-bis-trichloromethyl-s-triazine énd _
1.3 parts by weight of a polyethyl acrylate of
low v:.scos:.ty (Plex:.sol® B 574)
were dlssolved in 70 parts by weight of a solvent mix- |

ture composed of_ ethylene glycol ethyl ether-acetate,



On whirler-coating of the support,, at 9,000 r.p.m, a resist |ayef-of 'g%f)
.about:1.2 [err] mthickness was 5 obtained, which was dried Egr ag ggrgggr 1
mnutes at 90C in a circuldting air oven.. After cooling and con- I'tIoning

to défjned room conditions-ck723 C and. 40-50%rel ative hunidity,

t he resi st was exposed for about 1 second in a wafer contact-exposure
appar at us - 102&“§% A IXyEeRe | Bol @ %ﬁ?b@19ﬁ1ﬁﬁ%klh§ndn§he

hi ghly resolve test ar eas u5|ng a 200 watt Hg_hi gh- £ressure | anp.
Devel oprent WSO AT dash LI TP T FOUGH o3 @ o? ek dBYEE8Ber conposed of

éﬁo hat e. legY[ Oe/(; ?I Zﬁgl'%uiﬁtf‘%# l%&iﬁ?o‘)&(ﬁ gﬁ%g&%’rﬁ’%é% %Lsé:)ééégl :Jnm 95. 45
desal i nat d- 1 ¥ B vt PO bR R GE ORH T rBolR. CRYEERPEeMEE ¢ e
Fest st ance Bn S CEd LA %%@%d#‘?%%’%df‘ﬁi B g 4 ﬁmﬁﬁgsﬁ%’?ﬂemy 4

i mproved. d° an _

I ncr easi ng theg prd(l)vg%} %’?o%nilf)}‘lf rﬁ]\%ﬂ; g%‘?%;lup ‘?%JE%OU%‘?{'%?%%ﬁe quantity
st at ed. bfi ¢ 1lon 1@ RS a@fa,nea RRfency to. f@&h@?@f&w%fdQP@@déﬁE on
the | ayer thickness, drying and exposure, it was possible to elininate this

tendency by lrm-&ﬂ% neldel vonaenidoty onthe Pedfi@tSPdyer was exposed

for about 1 second in a wafer contact—exposure apparatus
1 .]L) under a commercialiy.available chromium mask having
highly resdlved test areas, using a 200 watt Hg high-
pressure lamp. '
Development was carried out at 25°C in an agitated -
~“developer composed of
15' 2.67 % of sodiuﬁ metasilicate x 9 H,0,
1.71 % of trisodium phosphate x 12 H,0 and
0.17 % of monosodium phosphate, dissolved in
& T 95.45 % of fully desalinated water '
| < The dlSk was then rinsed with fully desalinated
\ 20 water and blown dry with nitrogen,

' By virtue of the film-forming properties of .the
additive resin, the adhesion and etch resistance on
.etchihg with NH, F-buffered hydrofluorié acid were markedly
improved. It was possible further to enhance this

25 behavior by inéreasing the proportion of additive resin
up to about twice the quantity stated. . If, in doing
this, a tendency to fog appeared, depending on the 1£yér_
thickness, drying and exposure, it was possible to K

eliminate this tendency by increasing the'concentration



-18- of the devel oper, without inpairing the effect achieved by the - ' -(E})
i ncreased quantity of resin. Similar results were obtained when, insfead of

the aromatic-aliphatic ortho-ester used, the sanme quantity 5 @foqq 562
ariphaT;c ortho-ester, nanely the ki 98 2, 5-di et hyl - )

5- but yt-1, 3- di oxan- 2- yI) ether of triethylene glycol, was used. Exanple 2 A
positive dry refi thel dgeelopeb( pmthbu(tlctmmMg\Meaﬁmﬂeect tehieed err] m

t hi ck polyester film whichhadbeen pretreated with trichloroacetic

aci d/:pol yvi nyl byl thaoinczedseds ahanitidye ofwiresia .pol yet hyl ene cover film
ThngLy resist layer was prepared by coating with the follow ng sol ution:

15 - 34.5 parts Bjmidpghtrestilishyesse ofpibpdsed wherat Hpstaateof 21. 0

parts by wei ght of nethyl ethyl_ ketone, 27.5 parts by ht of the novol ak
as in Exanpl e ¥hesaxopg § B}l PYRL GFtBSPF§&§EbP- W%@% same quanyity

parts by we ght of th acetal,,obtained fro %Qf %ﬁh e and
triethylene éiég ° Bytaer&ﬁﬁ €t ?ﬁﬂf 2 %L%i é%%
napht h-1-yl] - 4 6 bIS trichl,or t Qy | ts by ht of a
comercially- a?aPPEBF sl % % E N&3b b% % t%?%b gr (ggﬁi t by
wei ght of crys&g% # het base After peeling off the cover f|In1 a
copper-clad i nsul"ation*board was coated with this dry resist |ayer by

| am nat i on, ungﬁémbﬁ@ action of

A positive dry re51st layer of 50 um thickness
l | 10 was applied. to a 25 ,t_xm thick polyester film, which had been
é pretreated with trichloroacetic acid/polyvinyl alcohol,
and was laminated with a polyethylene cover film, " The
dry resist layer was prepared by coating with the following
solution:
15 34.5 parts by weight of ethylene glycol monomethyl
- ethér, |
21.0 parts'by'weight of methyl ethyl ketone,
27.5 partslby weight of the novolak as in Example 1,
5.4 parts by weight of polyglycol 2000

-20 _ .' 9. 7 parts by weight of the polyacetal obtalned
from 2-ethyl-butyraldehyde and triethylene glycol, |
| 0.3 part by weight of'2-[4—(2—ethoxy-ethOXy)-
naphth-1-yl]-4,6-bis-trichloromethyl-s-triazine,
1.9 parts by weight of a commercially available
25 coating aid based oh silicone and
0.02 part by weight of crystal violet base,
After peeling off the cover film, a copper-clad insulation’
board was coated with this dry resist layer by lamination,

under the action of



-+ 19- _ EP 0 042 562 pressure and heat, in a commercially KD
avail able | anminator for the production of printed circuit boards. -

After the support filmhad been peeledygff fromthe coated B it GGZ Ui t
Boar dh yat eri al, which had cooled down Ih 5 the neantime, the latter was

exposed for 5@ reampkls aidletedt COir €8 PONEMEBC LA By Navaivable Rakik¥tert al
hal i de | anp afranged at a distance of 140 cm It Is also possible to expose .-

through the suiorthd igreductioref espbhyedhoieyait bbardsy resi agfteayer is
exposed in direct contact wwth the 10 original.and after further drying,

f oryexanpl e f dthelGupporttesfilim 3ad been ebdleduefif] fromhtheageateds.
dev%TBped in a spray apparatus with the foll ow ng devel oper solution: 0.6 %
of NaOH, 0.5 puimtediciremttishéardimakesisl;rihich had cooled dowh in
n-butanol and 97.9 % of fully desalinated water. By a stepw se repl acement
of the pol y§ yéw ngepbine: hthe skalter cwas hexgesedeEaropOt RECPAYSEr UBERThe
adjusted to a | ower val ue, as desjredand the resistance 2 E%UQ vel oper as
wel | as the qRIGIEFesPRAMNSPFHHIRR) nyisiasi & Sc&i B‘@tiaﬁp é@.e 1amo | ¢

or o {1 cat mon A TEREFEnEF Baf BE S8d ks 1he TpporE FRhroE e Pk 1
UBing, Ul ensplgigh SROCHRHOKF,ShOBR o0 L NerSREYERLy, RS Bl O | |
Exanpl e 1( ]flé}ﬁ%fgsf%fmié§é%th'éﬁﬁ&éedPiﬁp&ifgcgycantact with the
o !' 10 original and after further drying, for example for 10
E minutes at-SOOC.' Subseqﬁently, the layer was developed

in a spray apparafus with the following developer solution:

0.6 % of NaOH, o
0.5 % of sodium metasilicate x 5 H,0,
15 1.0 % of n-butanol and
97.9 % of fully desalinated water,

By a stepwiée replacement of the polyglycol by
polyethyl acrylate, the-softﬁess of the layer can be
adjusted to a lower value, as desired,and the resistance

20 to developer as weil as thé quality as an electroplating
resisf can be improved, | If drying during the coating
steﬁ is not very vigorous, polyester without the pre-
treatﬁent mentioned can be used as the suﬁport film,
Example 3 _

25 Using ethylene glycol monomethyl ether as the
solvent, a 25 um thick positive dry resist layer which
was composed of _ |

65.0 % of the novolak as in Example 1,

19.5 % of a poly-ortho-ester, prepafed by a



EP 0 042 562 . : : - 20- .

EP 0 042 562 pol ycondensation reaction of trinmethyl orthoformate with

- 2yet hyl - 2- hydr oxynet hyl - 4- oxa- oct ang;.1, 8-di ol , nean nol e@®p & o4y a2 1470, )
®.7 %gf the triazine derivative md%ated in 5 Exanple 1, 0.06 % of

. ar vi ol .9 % of a_vinyl el [ ' I -
(955) and' 5. PILErondsRrgklonrrinfkiaBaor, Shaathry gethote™ane

-1, 2-di ' t,fi ' doi B le 2, .
Bor the pf epartt Hbreo SRy SoghT R PEvRFERRL 4t bR AR ERRETT L oIS ™ 1 5 ey
resi st was | argnat efdoo g%grcg Eiihbﬁ avai |l abl e base material which was

coppeér- 15 clad on both sides and Wwhich, depending on the cir- cuit,
had been provided w thobergseef the tp1dziHediareiativeubaaqearly int he
support-filmwas peeled off, and the layer was dried further for a short
period and xpmﬁggpggdlgeveloped as in Example 1. In this case, the 20
pl ate, coat’ed on both sides, was also exposed on both sides, and it was
devel oped by sprayi ng 6|06l $aseousypthloviblelt bades in an appropriate
spray-devel opnent machi ne. Wthout addition of the copolynmer and the
plastic- 25 izer, the $e3i%tofiaa vinyleakethate/cespent.ct acits coploiymer
properties. The stability of the resist skin over the drilled holes with

t hese additive§92n53prag- devel opment was al ready good in the case of holes

of 0.5 mmdianeter. -When this resin . : .
: 5.9 % of a polyester obtained from adipic acid

10 and propane-l,2-diol

was applied to the support film mentioned in Example 2.

" For the preparation of through-hole plated
printed circuit boards, this dry résist was 1aiinated onto
a commercially available base material which was copper-
15 clad lon both sides and which, depending on the cir-
cuit, had been provided with bores of up to 2 mm diameter,
SﬁbSequently, the support-film was peeled off, and the
layer was dried further for a short period and exposed
| and'devgloped as in Example 1. In this casé, the
" 20 plate, coated on both sides, was also exposed on both -
sides, and it was developed by spraying simultaneously
from both sides in an appropriate spray-development
machine.
Without addition of the copolymer and the plastic-
o5 izer, the resist was too weak with respect to its film
properties.. The stability of the resist skin 6ver the drilled
holes with these additives on spray-development was alréady
‘good in the case of holes of 0.5 mm diameter., When thié resin

and the'plasticizer were replaced,lestagescu'completely,'



and the plasticizer were replaced, in stages or conpletely, - -EP O
042 562 by pol yvinyl nmethyl ether (Lutonal M 40) the plastic- izing resin

pesitive dry resists were obtai ned which were outstan&Pngl P42uibbdbl e for
Covering drilled holes of up to 2 nmmétameter. 5 When t he
proportion of_ polyvinyl nethyl ether was_increa to 20% and the novol ak
content of tthJE9bYViH§1r@§%b¥& sthere (Sabeonailne” to 4609 e Rlafhidopnent

even of 15 pmthick positive dry resists was reliably_possible aqver drilled
hol 65 of 1" - @LBEeFERLiNy; PREMELYS GFdaPeddsis Meae sbteined WhisHhy | ar

resulys vere 2B gl g WoR NS00 shRtRAY ol & oVl Hh1 1 Haied from
2-etth—Z-hyd&gx&ge%gyb-Emnaﬁgﬁgtg?pxa-heptane- 1,7-diol. 15 Exanple 4 A
Sl

positive photorestst conpo ron of °76 parts by wei ght of the sol vent

m xture asgin Exanple 1 | Bﬂﬁ n - |d}» Exanpl e
1, 20 ° 6.6 par‘t”isllef)ly%vh\gi 82@%? Esitf’gf-at?lggb[ogﬁwﬁlhy é-t5H-%ib3etSt§1é-}

1, 3- di oxacycl ghgxexn¥baded! byl 289P6hy tREORIDLak tRdnt bF WBidhiaydr t he
triazine indicated in Exanple 2 and 2.7 parts by weight of polyvinyl ethyl

ether 25 (LuweBakedAcal hitwaheUsete &3men tox@0YW e shraydeamlopment i ne
circuit patterns to a silicon wafer. :
even of 15 um thick positive dry resists was reliably
possible over drilled holes of 1 mm diameter, without
10 tearing of the resist film. |
Similar results were obtained when using the
polymeric ortho-ester obtained from trimethyl ortho-
formate and'2—ethyl-Z-hydroxymethy1—5-methy1-4~oxa-heptane-
1,7-diol. | '
15 Example 4 )
| . ’ A posi‘bive' photoresist composition df.
~ 76 parts by weight of the solvent mixture as in
Example 1, | |
B 13,6 parts by weight.of the novolak as in-Example 1,
20 6.6 parts by weight of 1,3—bis-[2-(5—ethy1-5- |

——————.

butyl-1,3-dioxacyclohexoxy) ]-2-ethyl-2-butyl-propane,
1.1 parts by weight of the triazine indicated in

Examplé 2 and | | |
2.7 parts by weight of pblyVinyl ethyl ether

25 (Lutonal ® A25) '

was used, as in Example 1, for applying fine circuit

patterns to a silicon wafer,
After whirler-coating with this solution at

6,000 rpm and further drying in a circulating air oven,



a cirtcllating air oven, ; . _ - 22- _
EP,Y0 042 562 a positively pre-sensitized wafer was obtai ned § S
st abl e\on storage and the |ight senS‘i’t?%i'ty of which was sevge?a(frqme%&

0 the sapes. e Okh SETPERC b XL SR RO AR, BRI o 7T ®
i oFoel oct roni i anaCRRt 08 sterak®, BB kel By AT IRE S Mpicn

requiLed for thgaBoBevEraTO+HhAKEr g%_ﬁtgg THEANdH M rdg&%ﬁgﬂ{le&%gua{ﬁr the

di azo 10 | ayer when copying was carried out as 1 n EX @ﬁth t he

i nterposi ti on ohvasfabller pekiehvkenghRRs o1 CXPOSUyRYY TS the sanfth

t hese exposure tines are optimzed for good resolution down to about field
3/2 of the |gEKthisknessgi basedwben od@ephtboduligiont ~dikHicel5 in t g :
devel oper solution indicated in Exanple 1. Tge pl asma- et chi ng behavi or of
both .l ayers wasaatempamieshi yatthdthienazashog §Bph@mdié5ﬁstﬁnmhﬁﬁh 1 C

wi t hout and wi th baking of the exposed and devel oped wafer. Wen the

pl asma- et chi ng Wadelykusedpinomikrogdeicimonicespend 4G bmsede cof 6230 C, 80
nmof [err] being etched away in 10 m nutes, the baked test patterns were
al most i denti cafUipABerdipngidesondi ceeondst Werenraiavd nest tfomhdhdi spireyed a
si gni ficant attggk on_t he coatigﬁ and. a correspondi ng broadeni ng of the

et chegi lines. 29tazo layer\gad eHeSgeopdicnyers: FRaudnes fexs the Wdiaed rom

the a,ove.C£8tV£8y%9'%hé8”c%B%i%g'a %rc%}r%% %%HFas in Example 1,

but with the interposition of a filter which lengthens

Aft er mhirler-coéting with this solution at 6,000 rpmand further drying iTi:;?

the exposure times, Both these ex?osure times are
optimized for good resolution down to about field 3/2
of the ITEK test original, when developed for 1 minuté
15 in the developer'solutidn indicated in Example 1.
| The plasma~efching behavior of both layers was
alsd investigated, in each case for 30 minutes at 120°C,

without and with baking of the exp'o'sed and developed wafer. When’

the plasma—etching was taken up to the maximum temper-

20 ature of 230°C, 80 nm of Si0, being etched away in 10

minutes, the baked test patterns were almost identical. -
Under these conditions, the unbaked patterns displé&ed
“a significant attack on the coating and a corresponding
broadening of the etched 1inés.. - )

25 WVhen the polyvinyl ethyl ether waé omitted from
the above coating solution and a 1ayér of the same
thickness was prepared on the wafer at a lower whirling
speed, the copying propérties obtained weré poorer,

since the layer was less homogeneous and some of the



tshi ckness was prepared on the wafer at a |ower whirling speed, the copying Ggﬂ
proper'ti es obtained were poorer, since the | ayer was Iessﬁ%)qpqﬁﬂ?%%izand

seme of the EP 0 042 562 -23- _§q%§s had a torn appeara

Bakan/ t he | ayer profile of this conparison Iayer deterlorated further due

to deformatio d§%ﬂd ?M% %ﬁﬁg aﬁgﬁobtal t '
Al toget her ., 5 | ayer escrfb érn this exanple was fhe geg? |n respect
of suitabili t:srfdzfl:ua BHTECYEL S N dipar BSGh Lmayﬁ@r ade &1 PbtaB6aSTLHEhEY-

Exanple 5 For "t he manufacture of positive photoresist conpositions for the

prepayati on ofdurutiy YRef SxoRPETorg) aand etips iwoirsy BOsulyl wagesbtaihed

f ol mnng were di ssolved, with stlrrlng in a mxture of

l,1,l-trichl ome@iam;a—re‘tmh:mg acet atkl’emglemém etiee glyyetr desceibgd
ether-acetate (5:3:2) to give solutions .of 100 parts by weight in total in
each case: 515in this examPIQRwas;thevhﬁ@htlnfreﬁpeubvofaﬁuatabmlfxunple 1,
3 parts by weight of 1,8-bis-(3, 4 dr o-

napht h- 2- yl oxyHor3 plafuscesthing, 1e tp’rawn byngel Bl tosensitivity.

2- (acenapht h-5-yl)-4,6- bis- trlchloronethyl s-triazine, 20 0.1

part by melghgééﬂﬁﬂéi§i vi ol et base and either 1) 2 parts by meight

of a col ophony resi nFsittﬁyntans@c}w RoBLATENLD phBkobBRILR Bohpd8ik18hs?)
t ester

5 parts by wei ght of gl ycero
; for the preparation of -autotype copper gravure printing

§ 10 cylinders, the following were dissolved, with stirring,
| in a mixture of 1,1,l-trichloroethane, n-butyl acetate
and ethylene glycol monoethyl ether-acetate (5:3:2) to
give solutions of 100 parts by weight in total in each
cases
-15 - 10 parts by ﬁeight of fhé novolak as in Example 1,
3 parts by weight of 1 8-bis-(3,4—dihydro-
naphth-2-yloxy)-3,6~dioxa-octane,
0.25 part by weight of 2—(acenaphth— —yl) 4,6~

| bis-trichloromethyl-s-triazine,

| 20 ' 0.1 part by weight of crystal violet base
' and either |
1) 2 parts by weight of a colophony resin esterified

with pentaerythritol (Resin B—106®) or
2) | 5 parts by weight of the glycerol ester of

25 partially hydrogenated root rosin (Staybelite CDEster'S) of
3) 4 parts by weight of the glycerol ester of
partially hydrogenated colophony (Staybelite ® gster 610)
(all these products were obtained from Hercules Inc.). |

One quarter of a freshly copper-plafed rotary




25 partially hydrogenated root rosin (Staybelite Ester 5) or 3) - 4
parts by wei ght of the glycerol ester .of partially hydrogenated col ophony '
(Staybelite [err] Ester 610) (all these products were obtgpngdyfs 0fg2

Hercules Inc.). One quarter of a f+e3ly copper-plated rotary - 24 -

EP O 042 562 copper cylinder was in each case coated, using a spray gun, t

a thickness ofcogipant Flierd§imwas Hin eachreasphooated)| sestogpasspirays

provided with \the additive resin 1, 2 or 3, and with a conparison sol ution

wi t hout an ad@uw e asithickngrs tole abgwt s3wan evith &he ihrre photeresigtm air
or:%%;ra- red | anps. , .. Subsequently, the |ayers were_exposed under a
scrd8ned negaCPURCSHEIPHROTRAR vathe \Fhe R thve Faginobpef 9hrPacdnflas
bared i magew se ouring 0.8 %strength sadi um hydr gx| de sol ution onto

Phe’ sl om s 10 A SPAT S Sotution WhBiouE heeddt EfudorétiRy oro.
cess was c | et within 2 - 4 mnufes.. Subsequentl t he. gyl i nder_was
rinsed wt Mqﬁﬁ%%ﬁ%’s b‘ﬁfe?%r%‘?&r%YaT%%ﬁgi ﬂkvxﬁ?ma?}fy%gfb TPhe :
conventional i gl,io etching wt £..C [ Lag, hi ng
was carried 'OJ{E%U ltaﬁ'éjsf‘our layer r%%t? ?%ﬁéﬁmthhk%rg%%%g%%gﬁpgp é,gggy
mechani cal |y RitlddnGs 'ébf@éﬂféd‘%eg”&@i@é’%f'ﬁ@@'mb’gﬂffto“iﬁé NSrfnbef, Nahar

correction. is was achi eved nost- sinply and cleanly, that 1§ to say

with the snootfigstcofiberrdgastadd hpad BHared spad éﬁgs@fbyhgoﬁﬂﬂﬁ%resssyés, in
the case of the third layer variant,_ followed by |ayers and 2. The
corrpa%i son | aystrevgsth edcdiwel yydihexhidst sdblntior ento dhéeslewlhi ng,

di spl ayed t he nost extensive
10 rotating cylinder; in the case of these layers, this pro-
cess was completed within 2 - 4minutes. Subsequently, the
cylinder was rinsed with water and dried by further
rotation in warm air. |
Before the conventional intagiio etching with
15 ferric chloride solutibn, retouching was carried out on
the'four layer portions which were to be compared, by
mechanicall& putting in markings and additional lines,
using a burin for correction. " This was achieved most
simply and cleénly, that is to say with the sméotﬁest
_20 edges without fine spalling éf the 9dge.resists, in the
case of the third layer variant, followed by layers 1 and
2, The comparisbn layer was relatively the most
brittle and, after etching, diSplayed'the most extensive
undercutting of the lands,.
25 Example 6 ‘
This example demonstrates the improvement in the
oleophilic character and in the resistance to developer of

an offset printing form,

A coating solufion‘ composed of



undercutting of the lands. 25 Exanple 6 This exanple denonst r at es t he
i npr-owenent 'in the oleophilic character and in the resistance to devel oper

of, an _qffset printing form A coating solution conposed ofgp g - 562 -
EF" 7 562 7 parts by weight of -aa%bd‘rfied phenol / f or mal - doeh(%{?e novol ak

(prepared from 140 parts by weight of a _novolak and 6.5 parts by _ weight of
t he additi on product oﬁai ﬁ&f#§&¥3”%@% ‘b’%-%“ﬂ ol Rigrebitesteland 5

2 ;'}’_;Lgé?;é 5. " Aoty BV ot d o YRt vg wErneig of

2 4-Y ] _
' 0.(1° lfz'ir-: og " toS’LQta%é{‘ aﬁ%iGe#]%%rﬁsngg%Mﬁépﬁh%é%a%@% %g%ﬁgght ho:‘
cher and buty PPRas Ta X paiBd 3 YT P R been
Wi re-brusheds0R af Sigie triietHyidmpssLle j he | ayer obtained corresponded

to. a layer weight of 2 g/nferr].” Aft'er "dryi ny, the coated al um num was
exposed 20 under a posizivg,é}rﬂ;giwlweﬂgyyel@pe@_&ﬁéﬁhm&@i/gﬁypepggh
aqueous sol ution of trisodium phosphate, the pH of the solution having been
adj usted to 12&in@thyle-1,3-oxazolin-4~o0ne, | | |

' 0.4 part by weight of 2-(4-methoxy-anthrac-1-yl)-

4,6~bis~trichloromethyl-s~triazine and

10 0.1 part by weight of 4-diethylamino-azobenzene
in |
90.8 parts by weight of a solvent mixture com-
| posed of tetrahydrofuran, ethylene glycol monomethyl
~ ether and butyl acetate (5:4:1)
15 was applied to aluminum which had been wire-brushed on
oné side. | |
The thickness of the layer obtained corresponded
’ : to a layer weight of 2 g/mz; -
After arying,'the coated aluminum was éxposed
y 20 under a positive original, developed with a 3.5 %
. strength aqueous solutibn of trisodium phosphate, the
" pH of the solution having been adjusted to 12.6 By the
addiﬁion of sodium hydroxide, and was then rinsed with
water and finally made ready for printing by wiping
25 with 1 % strength phosphoric acid, Even if the plate
was lefﬁ lying in the developer solution for 12 times .
the period sufficient for development, there was virtually
no damage to the image areas, Subsequently, such a

plate was used for printing, and it took up the printing



.addition of -sodi um hydroxi de, and was then rinsed with water and finally -§3
made- rEady for printing by wiping 25 with 1 % strength phosphoric acid:

Even i f.the plate was left lying in the devel oper solution for 12 tines the
periof_gufficient for devel opment, thepg was virtually no BBnflg@42056Re
Lnage‘afeas Subsequently, such a plate was ‘used for printing, and it

took up the. prinltivery rapgbdly, in fact more r&pidl94Zhan?ai sorvresy
rapidly, in fact nore rapidly than a corres- ponding printing plate
prepased -wi t h poonding npdiftiog phkate/ poepatdéhyiithnonbiaknmodifi®de quality
ofifh surface of the printing plate after baking of the printing 5 form

' [erﬁ]\Mnhen¢i%¢@nma&¢ehyde HOVOIﬁhllar r@halggamety olft. Fheed . when,
|nstead of the nodified resin indi- cated parts b% ght of the
condensatlon[ﬁﬁﬁﬁﬁﬁed%fdﬂ@%dp?iaﬁiﬁgpﬁl@%eb?fﬁérghﬁ bﬁgocP§d§b§IPrlntlng

| socyanat e,and_ 100 &y wei ght of the same novol ak ,were used. _1
Exanple 7 4 h|§ﬁ%Q5ﬁ%Feé§% %rV%%sl%hﬁwbﬁﬁvgﬁgﬁﬁﬁstic pEéB&;§F|€ﬁSHﬂt§ rotary
ni.ckel stencil_ for teftlle print -

_gpp¥oxinafeLy‘§% e?? %+?ﬂ@cwh?ﬁye ngF em?OFﬁgper E%%EhbngéﬁEO§PFPGn 35
Wl ght of pherdTeor b BaffR.ERo Rt SReoRE " Lt FRRReNBH e GRIREGRE . Y
i socyanate ad utona? [er§? gﬁPag?g'ﬁ?tﬁgléﬂtEéﬁnBE%aﬁec§§ Y53k yRalypd ny!

-met hyl et her

| .
|- 10 * Example 7 _
% This example describes the galvanoplastic

and 100 parts by weight of the same novolak were used,

preparation of a rotary nickel stencil for textile print-
-ing and wallpaper printing.
| An approximately 25 um thick layer of the fol-
15 low1ng composition: _ |
35 % of novblak
25 % of the condensation product obtained from.

187 parts by welght of phenol/formaldehyde novolak and

__6 5 parts by welght of the isocyanate addition product
20 indicated in Example 6, | _
' 15 % of polyvinyl methyl ether (Lutonal CD!440),
24 % of N—diphenoxyméthyl-S-amino—caprolactam,
1 % of the triazine indicated in Example 5 and
~ 0,1% of crystal violet base
25 was applied by 3-fold spray-coating with intermediate
| drying to a bright nickel cylinder which was slightly
contractible and had been.provided With a conductive

release layer.

The coated cylinder was adequately exposed'under



i ndi cated in-Exanple 5 and 0.1 % of crystal vf ol et base 25. was applied by
3-fol d/spray coating with internediate dryi ng to a bright nickel | i nder
t ch A& slightly contractible and-h&F keen provided with agpc&dlfétiﬂﬁez
35S wyer . The coated cylinder was adequately exposed under -27- EP
0 042 562 a poai posétivet od el moktiifc Whigh maHdphienmRinkre tand tde
.gr’adat|ons of which had been converted, in the conventional manpner by means

creen of tepsl Bradapionsesd waich hag @q%g?é’rﬁfcﬁrﬁ% I WS ferent
‘fCo¥erdge. 5 5 tines this exposyre tine waﬁ %#red fﬁgﬁéﬁfs't Ve,

| ayemHiaving hEPRVERE1ORAK GRS PIhASAD £ oy RS

Devel opnment was carried out with. a .sol ution. of 0.5 % of sodi um hydr oxi de,

10 0. 8CoRBimessE d-ﬁF‘Prét‘“&Q?IROE’é’c%‘S)@@ qEffereny dop %Y)‘T'r%‘i' yl ene

\g/]vlagcg:‘ f_ggg?gdgbgu%%ts&g’dst ﬁéCp cﬁl’%{ ;’LOngC}l c%}%'efseg%r I'n a q@%ugjh vl
appropriate SI \th% l}% gigaé.fradﬂe fﬂﬂllcfiﬂlé%é LV S8 on naphtHAe

"~ 24. % of N—d| phenoxyrret hyI [err]-am no-caprolactam 1 %of the triazine. @

_r.esi stance of a er oper was very good, gl vi ng steep fl anks
of -“the resis %%% di fter RADULS cdPbpéd Sufwitie
cylinder - in thg & eve opé'raZl ee ‘devel oper tr ugh was pulled. away, and the

cyI | ndejr vas. go Srdlmﬁg_q,rwdfﬁ water and dried in air.
S 0.5 % of sodium hydroxlde
©10 0,8 % of sodium metasilicate x 9 H,0 and

' - - 1.0 % of ethylene glycol mono-n—butyi ether in
97.7 % of fully desalinated water,

et

This was effected by immersing the rotating
“exposed cylinder in a trough of appropriate size, which
15 gwas half-filled with developer. The resistance of the
| layer to-developer was very good, giving 'steep
flanks of +the .resist edges. - 'After about 6
minutes!? rotatlon of the cylinder in the developer the

developer trough was pulled, away, and the cyllnder was.

20 rinsed with water and dried in air.
| Since, compared with diazo layers, the.resist used
was not only relatively thick,'but also had good adhesion
- and ﬁas elastic and not brittle, it was comparatively
easy, safely and therefore substantially more rapidly, to
25 retouch, mechanically.by means ef a burin or a fine drill,
the pegister seam which is formed on exposure of the.round
éylinder by the abutting or overlapping of the-film.
An elastic rotary printing form wes obtained by

galvanic deposition of nickel up to about 0.1 mm 'thickness,




Since, conpared with diazo layers, the resist used was not only relatively <§§§
thick; but also had good adhesion and was elastic and not brittle, it was
comparatlvely easy, safely and therefo%E substantlally L8 haB glg to 25
retoucH\nechanical |l y. by neans of a Buffn~or a fine drill; ? é?

35??} oy Egl of ffﬁ%%qﬁoe&???ﬁ% irgshe! éﬁ”ngﬁ”%ﬂ et e 0 ﬁﬁ%.tﬁ'eggbﬁr "
25 0042 Sop ORI (e dr oB o6 b PRB RS R VR BPREPEI oG, ¢ 1
ace or 5 - 0 22 Sta%g oﬁ#ltliﬁﬁg q:hgrﬁé}%gigéﬁ decaq! %ﬁoﬁr&p%g%érbnglﬂ k&s pos-

depoSTted ni cKet e’ core pos- e to transfer ink

i mgew se to t fﬁﬂﬁ &fd At Orde ﬁn@rixﬁ'éé’é'wiQé %S%ﬁ@%&?é?ﬁaﬂévteg

sl i ght conlcal taper. Since thicker |layers were thus possib
hol es, that é’t S |ihdeh | tRdenéinés h&@i‘h@ Qesbféhﬁrcéﬁﬂcaleﬁéﬁérf ro
f||||ng up, and the range of tones could thus be w dened A
simlar result Siiride r@siEksr tapelte siere atitusesbasi vaé psmaﬂérehomést,m ck
| ayer s was obt ai ned when, instead of the pol yvinyl ﬁyl et her,

approxi matel y ﬂﬂﬂrbame'bnrsaynlmghtérr@mh@gedated aeuhglbesbetter pobephony
was used. The devel opnent then took about” .15 1/3 as |ong again, and
this was conpergate firomyfilbingaps andectheopensef ofohenaat APYBEr
“concentration. In place of the am de-acetal which can be split by
acid, |1, 2, 6- t g Pe MAMRE o- napht h- | -yl oxy) - hexane can al s6 be used.
Exanp”e 8

10 A similar result with respect to adhesion and
méchanical properties qf thick layers was obtained when,
instead 6f the polyvinyl methyl ether, approximately

.-the.éame pércentage of hydrogenated methyl ester of
colophony was used, The development then took about

15 1/3as long again, and this was cofﬁpensated for by the use of
a developer of somewhat higher concentrétion; In place
of the amide—acetal which can be split by acid, 1,2,6-
,tris-(3,h-dihydro-naphth-l-yloxy)-hexéne can also be used.
Example 8 | | o

- 20 | An aluminum ﬁiaﬁé of eiecfrolytically roughened

énd anodized aluminum, which had been pretreated with
polyvinylphosphonic acid, was provided with a 2.2 um
: thick layer of i . | _
2  parts by weight of the novolak as in Example 1,
: 25 _

0.4 part by weight of the polymeric oftho-ester
obtained from trimethyl orthoformate and 2-methyl-2- |
hydroxy-methyl-4-oxa~-octanediol, molecular weight 2,580,

0.13 part by weight of 2-[4-(2-ethoxy-ethoxy)-



20 ' An alun1nun1plate of electrolytically roughened and anodi zed <g§2>
al umi.num which had been pretreated wth pol yvi nyl phosphonic &cid, was

prQV|ded with a 2.2 pmthick Iayer %é parts by melgptoob42h§6|ovolak

as in anple 1, 25 0.4 part i ght of the polyneric ortho-ester

bt f t th th
gyd?gxy neggg} ééﬂggf%EYQQeégE?E Eéﬁg&PnﬁgﬁgﬁwqisS&ﬁlQ5;f?’part by
el 1 OBy et ot e S T
- $tal violet b 2 gh gﬁﬂﬁy
?LYE;?SOYIO[grr]aEfSSgg §5 Pag%rbyb¥ﬁwghla§g?b I'r adﬁg?gg'lnagemﬁse

with an argon g kas8i @ g8agm/ cn2 in a laser irradiation apparatus
(Laserite(R) 1 ‘rom Messrs. Eocom Corp.). The exposed | ayer portions

wer e rermv;;d in the Coghse Phydrnivagt evradsiafted if vESH &rdi ng 10
5.5 parts Dby wei ght of sodlunlneta5|llca;§&x 9 [err] 3.4 parts by wei ght of

trisodi um phosghgoa xoh21beer] ad. 10padt/cmdy iveightasefr mamestiditirorphosphat’e
15 (anhydrous), and 90.7 parts by Eﬁlght of fully desalinated water. It was
possi bl e to ne&ppahatisadbasezid eé @ Hén Rmfirenc Messns bEdada dprhe) .
unirradi ated areas with greasy
The exposed layer portlons were removed in the course of
2 minutes, using a developer containing
10 5.5 parts by weight of sodium metasilicate x-9
H,0, |
3.4 parts by weight of trisodium phosphate x 12
H,0, _ _
_ - 0.4 part by weight of monosodium phosphate
15 (anhydrous) and _ '
90.7 parts by weight of fully desallnated water,

It.was possible to make the image stand out even

-

more clearly by inking the unirradiated areas with greasy
ink. | -

20 When the printing plate was directly compared
with an otherwise identical printing plate which did not
contain any polybutyl écrylate, the following differences
were found, Although the additive resin somewhat |
slows down the speed of development, it improves the

25 Qquality of the coating-and the ink receptivity. The
.main advantage was an increase of more.than 50% in the
obtainable print run, Wwhereby a highly sensitive printing
platé, which can be provided with an image by means of

a laser, becomes available for a range of runs of more



ink. 20 . - Wen the printing plate was dlrectly conpared w th_an <
ot.herwi se jdentical printing plate which did not contain any pol ybufyl

agrylate, the follow ng differences were found. . Al'though the additive
resi no.somewhat sl ows down the speed o§0 devel opment, it i nrﬁ%o 4% 0%
~quali of the coating and the ink receptivity. The nain ‘advant age was an-

i ncrease -of nothanhd®G@RA N t he Silwtidiamitesyl tstwens, obbeindy whénghl y
sensitive printing plate, which can be provided with an i nage by neans of a
| aser, -beconesth%plqé.lyIO@rfdﬁnsaﬁaig@mduQMSpmmé from 3trimethyl

EP{0 Y042 562 than 100, 000. Siml ar resul ts were obtained when the

- pol Yondensat i oF thodermats and do, 3 Johaxanaliriol ahdisededes Bl

Wihout a5 GomBCIR a&ua%%@xb?{?@:;% ““'ai%eciaQCE?ﬁpﬁﬁx wame
Dased on baty: SHERRE Gk & r@ﬁ%%ﬁ e irete sorbred) w‘:%g?' or
Beampi o y'gs%?“% SRTEEE, B Ry re[s#eors{]%dd‘f "HLn SN
of et hyl ot hyFoRetoneY 18" ”%%1%%8 HESE R MetBR L0 2 s
in Exanple 1, 39d RS 10 Yo 8 Yy 10 £ r@mgéff@oyl‘?l%g) or by a |
polyisobutyi vinyl etﬁer (Lﬁton_al ® I 60) of low viscosity.
\ .. 10 Example O .

To produce a positive dry resist for etch-

e e

resists and galvano-resists, the following solution
was prepared:
57 parts by weight of methyl ethyl ketone,
15 - 20 parts by weight of the novolak as in
Example 1,
10 parts by weight of the modlfled rovolak
indicated in Example. 7,
' 4.5 parts by weight of the bls—(S-ethyl-E-
20 methoxymethyl-l,3-dioxan-2-yl) ether of 2-ethyl-2-
methoxymethyl-1 3-propanedlol ‘
4,0 parts by wélght of 1,35proﬁanediol bis-
‘(3,4~dihydro;naphth;2-yi) ether, "
0.2 part by weight of the triazine indicated
25  in Example 2, ’ '
| 0.05 part by weight of crystal violet'baée and
4.2 parts by weight of a polyurethane obtained
®

from a diisocyanate and an aromatic ;polyester (Estan_e

5715 from Goodrich.Co.).



. idi cated in Exanple. 7, 4.5 parts by weight of the bis-(5-ethy|-5v 20 '
-met hoxynet hyl - | 3- dloxan 2- yI) et her of 2-ethyl- -

met hoxynet hyl -1, 3- propanedi ol , 4.0 parts by melght of IﬂBCp@dﬂaﬁém ol bis-
(3, 4--dihydr o- naphth 2-yl) ether, & Dlpart by weight of the triazine
I ndi cedeed 25 in Exanple 2, O. 05 part -by weight of crystal violet base and
4.2 parts by weight oﬂ-@H&ﬁ%ﬁl&ﬁiﬁ%ﬂ?@ﬂh&ﬂrﬁﬁﬂf?%ﬁ¥a$%¥rs%@y@hate and an

-aromati c; pol yester (Estane [err] 5715 from Goodric EP,. 0 042 562
A biaxial |y sthickhpelysFhydans derephihalat QPﬁ%ﬁ@rﬂﬁﬁwﬁ¢@W%ﬂu¥1th

._g:ggggaraLagﬁtb&In1m§s Qoategg§%%P tqtﬁ-sough :§ﬂ§6dﬁﬂ?d Iaﬁ$n€#ﬁ$ymgthf
contact opringe err“%ialtemescovﬁeﬁ‘ﬁﬁ ‘W %%e 3t (L SBIERREY o o
W Eh LNTS Teskled Gl G Jdhe GO Soiddm dak dect ool de ols 1 2

conmerci al |y avai tion of pressure and heat.

After cooling, peelingdgffs %aﬁiﬁw tatd | I Seddt edpFimgderofrying in a

dryi ng cabinet (80[err]), e coat wor kpl ece was suff|C| ently exposed
on both sidesgyAdRhed p@ﬂigﬂ%‘b¥§ﬁsl atdd gh8akScbatédeohobstRf sddpsuahth
Spray- developnent ‘15 Was then carried out on both sides with the devel oper
mentioned i n Ex@iPlresd sAf|dfraft ehicRStHEesovért Belabkabdnbeen peeled off

. ~ in a commercially avaiiable laminator, under the

‘ 10 action of‘preésure and ﬁeat After cooling, peellng

\': off the support films and brief further drying in a
drying cabinet (80°C), the coated workpiece was suffici-
ently exposed on both sides under a pair of congruent
ofiginals in the form of a pouch, Spray-development

15 was then carried out on both sides with the developer

mentioned in Example 2 and, after residues of the alkaline
developer had.been rinsed off, the Wef plates were etched
on both sides with a commercially available ferric chloride
solufion until %hey were etched through so as to give

| 20, smooth flanks.

Before breaklng apart the chemlcally mllled
components thus prepared in a grouplng were, for baring
.and gold-plating of the contact ends, exposed under the
corresponding original,fdeveloped and finally electro-

i 25 goldplated thinly in the bared areas, Subsequently,
these switch components were bent into the correot shape
and installed, Because of the good adhesion and
flexibility of this layer, in particular due to the two
added, readily compatible polyurethane resins, the



Wit h-a comrercially available ferric chloride solution until they were
et:ched through so as to give 20 :snooth flanks. Before bregkimgpapaséz th
chem.¢ahly mIled conmponents thus prep&2ee in a grouping werefor baring and
gol d-pwati ng of the contact ends, exposed under the correéspondi ng orlglnal
devel oped and reaabtywasecebile- ‘bZ:SI@mad.pn &sednt Hngulatinghd aygerdnd eas.
Subsequent |y, t-hese switch conponents were bent into the correct shape and
installed. - pPBetREFdVel leneryond thenesicomt@act IRNENES i tgvesr afher | ayer,
_in_ti_cular dug tQ the two added, readily conpati bl e pol yuret ha resi ns
the © EP 0 048N 621n3§9mﬁe§|3§ﬁs\na9u§8{n5t 18 @RELPH oL hedky| atl 381

d tecti h t t t
Case, duri ng. ERESE. ARG "oV Seaithe FeSt HIHCHALE Bt (AL THETEsi ot
ked of f. fl f I
Ctrese, -5 piERReR CRERRIn peid &ioﬁ. RRETER T yéif;?@%m
fil ft bl
to omt e hyBeash P 58 %%%e‘it?‘)%ﬂe B BAISst sndE B P 10
A 0.7 pm thickalpgper 1@&151%%11‘094 bW NGERY d Il &2 Pt bUhéf‘@':g'E‘t of

t he novolak as i n Exanple 1, 21 parts by weight of the condensation product
was possible to omit the hydrophlllc pretreatment of the

developer had been rinsed off, the wet plates were etched on both si.des (2%%7
e

polyester film,

.36 Example 10
A 0.7 ym thick layer of the following compo-

sition:
52 perts by weight of the novolak as in Example 1,
21 parts by Qeight of the condensation prodﬁct
15 obtained from 1§A.perts by height of phenol/formaldehyde
novolak and 4.6 parts by weight of tris-(4-isocyanato-
phenyl) thionophosphate and |
27 parts by weight of the polymeric ortho-ester
S obtalned from trlmethyl orthoformate and 2-chloromethy1-
-3-20- 2-hydroxymethy1 Anoxa-l 8—octanedlol ' o
I. was whirler-céated onto an oxidized silicon wafer.
| Imaging can be effected bj electron beams, without
a.starter having to be added, since the polyortho-ester,
which can be.Split by acid, itself contains detachable
25 chlorine ih a chloromethyl group. This resin com-
bination at the séme time provides'high resolution and
thermal stability (dimensional stability). |
_Imaging was carried out by irradiation with ;

11 keV electrons at an energy of about 3 x 10-2.J/cm2¢



15 obtained from 144 parts by wei ght of phenol/formnmal dehyde novol ak-and 4. 3
parts by weight of tris-(4-isocyanato- phenyl) thionophosphate and 27 part afq
by. wei ght of .the polymeric ortho-estﬁ obtai ned from tri gt @yl 40r lgaf or mat g
and 2{chl oronet hyl - 20 2-hydr oxynet §IT4-oxa-I,8-octanedioI was

whi r | e coat ed onto. Ldi gzed. sl )] ' [ by -
et T i
pol t ho- est ' 4 b Ld, Al t aj habl e 25
bl g ne | o IR G memEEe 1 e PO o B R e s ane
timg_provi des f&ﬁ&aigﬁgaU159§r3§8r%f8ﬁ§?| StaBbhhtin(?iﬁgﬁéL@%éhing

stability). Imaging was .carried out by Irradiation with 11 keV el ectrons at
an energy of abeditis «tdRidgcwithrhydroflgdric acid, this 1BFe? CHdwed?2
After- 60 seconds' devel opnent with the devel oper solution of Exanple 1, it
was possibl® tessnbaktetrst attackavrdtheytayporthensa correBpohding

pl asma-etching and in etching with hydrofluoric acid, -this |ayer showed 5

| ess |ateral atest&towhitle dagenothaontiainr anypmodifdedenioyolali dutdidddnot
contain any nodi fied novol ak but did contain 73 parts of novol ak. For
hi gh-t enper at wwenprignd3 epantagof bpovolaker s weFershighr-isapesatuggked f or
30 mnutes at 120 C, during which the flanks of the_10 hi ghly-resol ving

el ectron beamPEAFE-GESRiNGe PABBVLAEFE WREE: SABYLLSNE ORSANe PRk mal | er

extent. 11 thegifragialion vas capbogd Ut at a0 RCRAY Frarks of the

!

10 highly-resolving electron beam resist described above

were flattened to a markedly smaller extent,

If the irradiation was carried out at an energy
of at least 0.5 jbule/cmz, the.organic resist materials
were thoroughly decomposed and crosslinked. A | _
15 negative image was formed, When the unirradiated portiohs
were removed by meéns of solvents or by expésuré without
an original and development with the developer of Example
i T 1. ' '
} " Example i1 |
j A 20 ' Highl? light—sehsitivé positive coiér proofing films |
ﬁeré prepafed; for exampie for checking the mounting in
multi-colour offset printing, -The copying layers
_had the following composition: | . |
47 parts by weight of the novolak as in Example 1,
25 _
38 parts by weight of a colophony derivative
of the alkyd resin type (Neolyn ®20 from Hercules Inc.),
13 - parts by.weight of 2,2-bis-(4~diphenoxymethoxy-
phenyl )-propane,



of at least 0.5 joule/cm, the organic resist materials were thoroughty (]ég?
deconposed and crosslinked. ~ A 15 negative image was fornmed, when the

uni rradi ated portions were renoved by nmeans of solvents or_by exposure

Wi t hafity an ori gi nal and devel opnent =wB#h—-t he' devel oper ofEExénBﬂ 362

Exanp™e” 11 20 . Hi ghly |ight-sensitive gps[tive color proofing .~
films were prepared, PeP BREFpl BYf ypighécRifng ,Deipdtnemymd-il ~halL s ol

- of fset printing. The copying | ayers had the foll owing conposition: 47
. &gn%%n%nélﬁamaw lagxaﬁ{maﬁﬁh@srbai@ 884 parts by weight of a

paris by wei

coICﬁhony~derivative f.the al kyd resin.type(Neoly 0 f | es
In,. 13 parts by vxgi'ahPaB%SZ,%ﬁ- HF%ggZ’- ﬁ&p%%ﬁ&?fﬁg‘ttr‘?é@‘ %Rﬁ'ﬁpropane,
- 34 - 0 r EP 0 042 562 0.5 part by wei ght of '
2,5-diethoxyu%u?%-?o?ylthio)L benzene- di-azoni um hexaf | uor ophosphate and 1.5-

parts by i ght of Zapo e-? a -% |~ e2s % .2 parts by
wei ght of Zaponechtro '%éﬁ %?%.Hgﬁgéﬁ Egro .g%'ar%§H§%qﬁﬂ%§u(QT Fettgel b .5

G (CI. Supphgqgg&)Sgg). The | ayer thicknesses of between 1 and 3 [err] and
10.the quantitles of dye were nutually matched in such a way that the red,

the blue and the yel | pyocphetsPbgoiveight of Fettgelb 5 G (C.I.
Sﬁpplement 572). ' | ,
The layer thicknesses of between 1 and 3 ym and
a 10 the quantities of dye were mutually matched in such a
: way that the red, the blue and the yellow color proofiﬁg
Film had the same light-semsitivity, . -
‘that is to say, when both the equsufe time and the develop-
ment time with an agueous-alkaline developer are the same,
15 they will give the same length of wedge steps of a continuous
_téﬁé test wedge cépied simultaneoﬁsly. These éolor proofing i
films are mérkedly more resistant to scratching and-
adhesive tape than comparative color proofing films prepared
without the addition of é modified terpene resin;
" 20 Example 12 h o
;A-ZS ﬁm thick polyester film was coated with a
70 pym thick poSitive dry resist layer of the following
compoéition: o | ' |
| 61 parts by weight of a novolak (1:1 mixture
o5 of the novolak of Example 1 and a phenol/formaldehyde
.novolak having a softening range of 110—120°C),
10 parts by ﬁeight of polybutyl acrylate as in
Example 8, . . _ _
6 parts by weight of a polyurethane obtained



film - had the same light-sensitivity,. that is to f({]
say,-when both the exposure time and the develop- nent time with an-
agueous- al kal i ne -devel oper are the sanme, 15 they will give the sane_|length
d?-meégf steps of a continuous tone-t®st-wedge copied sinEPt8&nBbdsP§2 These
col or oofing filnms are markedly nore resistant to scratching and a¢§e5|ve
tape than’ commnun|auﬂxxﬁanyamamé|amdfamnsromabﬂceﬂolybbtertﬁEsadﬂet n of
a nDdlfled terpene resinn. -20 Exanple 12 A 25 [err]n1th|ck pol yest er fllm
was,coat ed wi 972 ArdmerGgodrighk, positive dry resi'st |ayer of the

fol{gwi ng conposition: 61 parts by weight of a novolak (1:1 mi-xture 25 of

t he novol ak of Exanpl 2. ‘bn@%rbﬁebﬁmwmml eéhyae pelprartadvphgained

sof teni ng range of 110 12 10_parts by weight_of polybutyl acrylate as
in Exanpl e 8, % mgﬁdol Py %F%&h%e obt ai ned 35

EFO% :éé‘éﬂfféhfr"?za?d" T LR Rl By VR R cOBor y CochaERSbr SR RERY,
2e?éane?h§Ie6§#g¥ﬁg§;?%ﬁggﬁgﬂsG%i?g%ﬁ;%h%?go? 9%ﬁ}g§5%5%2¥ﬁﬂglg£,a2,ne and .

0.05 part by wei ght of & oSt [ d
pol yet hyl ene cover film ﬁ % .%/hloé resf%ﬁt 8'@ ﬁ%t%fip)gglaggboar ggl‘rat er.i al
10 of a Copﬁﬁﬁiqhééi1am1né€@&'ﬁ&tﬂgaUﬁéf&éﬁhyﬂ@ﬁeceé%éé £ilm,

-Using this re51st prlnted circuit board materlal

/ 10 of.a copper-clad sulatlng material was coated
in the conventional manner ina 1aminator and was copied
under a corresponding original., - Compafed with a

12 ym thick positive diazo dry resist which is available
on the market and which, for copying, required about

15 130 seconds and 1.5 minutes.of spray-develcpment with
the'developer'meniioned in Example 2, this 70'um thick
resist required only about 60 seconds’ exposure with a
development time of about 3 minntes . VWhen the Cu
-surface 1am1natlon condltlons drylng, exposure and _

20 - development within 5 - 10 minutes after exposure, are
mutually matched in an optimum manner, 70 um deep reliefs
-of'exoellent edge acuity :and form are obtained, lines

of a line width andlspacing of up to afout 70 um being
well reproduced ' After the usual electroplatlng steps,

25 the resist was used as a solder mask and,
for this purpose, it was ‘rendered more heat-resistant
and more adhesive by the additive resihs. |

Example 13

For the coating of zinc plates for the manu-



isn the conventional manner in a |am nator and was copi ed under a
correspondi ng original. Compared with -a 12 [err] thick p05|t|ve di axo
dry resist which is available on-the market .and which, fgp @apy: Ngs2
requiged about 15 130 seconds and- 136 &i nutes of spray-devel opnent with the
-devel'Sger nentioned in Exanple 2, this 70 pmthick resist required only
about 60 secodﬁa&hﬂmﬂosﬂrretterlprehwe¢nnnEﬁMgtbhechB about 3 m nutes.

When the Cu surface, |am nation conditions, drying, exposure and 20 .
devgl opnent, within 5 2819 pﬁmtsehyambgh’expﬁsthe navelalit agl iy matched in
anﬁégtlnun1nanner :fn1deep reliefs of excellent edge acuity and form
ar e “obt ai ned Examnl%f a line width and spacing of up t o ‘about 70 pm bei ng

wel | ..repr oduced. After the, usual electrog tin ggs(:ygFéh%ﬁ%e |st
was used as a sol der 3k PRSPV ivWeLehEr posetay e&é rendefe§
heat - r esi st _h%?nd pnég}adhe5|ve by the additive resins. Exanple 13 For the

coating of <zi or the manu-- EP 0 042 562 - 36 - facture of

| etter press printing 'Hg By P85 a
Exanple 1, 10 parts. b5+a§' %Yggfé%ng 8¥e£9§5}§;t§9?86§¥§i%§e %FL 5),
7.5 parts by ,@h&l % Iyethyl acrylate.of .low viscosity, 10.5 parts
by weight of - e bi’s- % hoxy-1, 3- '

10. 5 parts by weight of the bis-(5-phenoxy-1,3-
dloxan-Z—yl) ether of 2-phenoxy—1 3-propanediol,
: 10 2,2 parts by weight of the triazine 1nd1cated '
 in Example 8 and _ '
0 3 part by welght of Zaponechtviolett BE
(C.I. 12,196)
were dissolved in
15 41 parts by we1ght of ethylene glycol monoethyl
,eﬁﬁr.
A liquid curtain of this coating solution was'
produced by cohtinuously pumping it around thrqugh a
. cbater gap, and degreased Zzinc plates which had been
K - 20 'chemlcally roughened by superficial washing with 0.5 %
o strength nitric a01d were pushed through this liquid curtain
and were thus coated. After dI'ylng of the layer
vhich was adjusted to a we1ght of 2.9 g/m by setting
the coater curtain and the speed of tran5port_of the plates,
95 the resulting highly light-sensitive positive zinc etching
plate, frecoated for storage stability, was exposed under
a positive original of an autotype with a screen of 44
- lines per cen_timeter and was developed in the manner usual in

process work. - For this purpose, using the developer

E



di-oxan-2-yl) ether of 2-phenoxy-1, 3-propanediol, 10 2.2 parts by . L@
wei‘ght 2of the triazine indicated in Exanple 8 -and 0.3 part. by'meighf of
Z%ponephtV|oIett BE (C.l1. 12,196) were dissolved in 15 41 parts by
wei gh et hyl ene gl ycol nnnoethyl qﬁher A liquid curtam ®fo4ise2
coatin solutlon was produced by- contlnuously punping it around through a -
coater gap, angfdEgappied 7z meple&p@%emu@yémdvatseqmoaqucémm;caéwm1en
-roughened by superfici al mashlng wth 0.5 %strength nitric acid, were
pus t hr oughihhasdalikgyi d ewayabp andoweliﬁubhblsa@@&:@dus and théfnt eémoved by
dry of .the layer which was adjusted to a weight of 2.9 g/m ‘by setting -
the coater curtezhaniad ihéwmss pire dhefsimphestpoase bl wipdnglaveeswithSatged. -
resulting highly light-sensitive positive zinc etching plate, precoated for
storage stability, wasAStessaemovedr of g ©xposad diaker qroriens dt?)ype
with a screg gf 44 |ines per centineter and was deveh&gg% in the man

ce

usual. in pr eygerelopmegit ;i 1§ é’lgﬂlf%@-u%s""?ﬁj-sﬁ]é'- I"ﬁ)%rpresen -
EP.0 042 562 of nple t.he osed Iayer |nc nina
di sh, a tray -oPfa ﬁ%ﬂ'r FE1Con e Eﬁ%%?\ n Ral

exposed 1 ayer %%35’?’%?2 Sifer %%i"ﬁé”s“’a?%rﬁ%%i% f%}eéb?;f" t@?ﬁié R e
was present on E?. ateeb\é\@&?' |ng of ﬁ#éﬁ?{ fpf’@éec?ﬁﬁ?fség&'ﬁg giye a

| etter press prlntlng p
a powderless etching machine, = The most advantagequs

o 10 etching depfh corresponding to the screen was reached

P after abouf 5 minutes, For correction of the tone,
in particular in the case of multi-color etching, it is

. possible té carry out a further etching step. The
.-block is directly suifable for the printing gf many .

- 15 imageé and for the preparation of mats., =~ Since the
resist layer is still light-sensitive, it can be copied
and etched once more, in spite of the etching which has

) (' ' . already been carried out, for example for inserting

| .;. _négative lettering.... Furthermore it is possible, in

20 “the case of thlcknesses of less than 1.75 mm, to bend
the zinc etchlng plate into round shapes, ‘This is

poss1ble even if the layer is to be baked say for 5 - 15
minutes at 100 - 200° C, in order to obtain greater
stability on printing. Due to the added resins and

25 the particular blend thereof, it has improved adhesion,
flexibility and etch reéiétance under these conditions.

Example 14

An 18 pm thick positive dry resist layer of the

following comPOS1tlon.



~.out a rther etchlng st ep. - The bl.ock is directly suitable

——

acid, with the addition of flank-protecting agents, in a powderless .etchin
machi-ne. The nost advant ageous 10 etching depth correspondi ng fo'the
sgreen.was reached after about 5 mnutes. For correction of the tone,
in pagticular in the case of nulti-cggor-etching, it is posgpbheg ?9 €gbry
or the -
printing of many 15 igmges pasitd by tWeigheparathemetolBksas in  Since
the resist layer is still. light- sen5|t|ve it can be copied and.etched once
norg; - in spit &eimdle 2f ching which has already been carried out, for
exéﬁé&e for inserting negative lettering. = =~ Furthernore, it is possible,
in'20 the case of thi2dknessmarts besweighh Qf7ﬁhenmodmfheddtewpenenc
etchlng plate into round shapes. - This is possible even if the |ayer
is to be bakedesigy d®rim Example nllles at 100 - 200 C, in order to obtain
greater stability on printing to the added resins, and 25 the
particul ar 2l end ther &4 IPth%sthﬂ?%ﬁhﬁ aﬁhﬁglﬁﬂlnyle?tbyﬂlF;hﬁﬁd etch

resi st ance under these ondi ti ons Ie 14 An 18 n1th| itive
dry resist layer of th f(ﬂlRﬁWﬁ@ %dﬂ% g??oﬂf %@ ¢ ort Ster,

oo U by e oitrenafid s PR b F*.;Qgﬁr%et% agaagg@%ma A
8.5 parts by VfI@.tliyfkﬂﬂéwyﬂé_ﬁ{r&if&%%ﬁyﬁh—oRQLiS, 7% PRG3R @

pol ymeric ortho-es _
and 2-ethyl-2-hydroxymethyl-4~oxa-1,7-octanediol,

.10 - - 8 parts by weight of the polyacetal obtained
: _ ffom diethylene glycol divinyl ether and cyclohexane-1,4~
 diel, | | |
| 0.45 part by weight of the triazine indicated
1n.Examp1e 12 and
15 0.05 part by weight of crystal violet base
was‘coated on a 25 pm thick polyester film and laminated
with a polyolefine film, |
This was used for coating, by lamination, ceramic

' ~or glass substrates Wthh are used for mlcrowave clrcults,

;20” hybrid components or dlSplaYS 1n most cases in a size
. of 10 cm x 10 cm, and Wthh were of the following types:
aluminum oxide thinly coated with metal (A1203/A1 |
' A1203/T1 or A1203/T1/N1/Au) or glass/Cr glass/Ni, glass/
SnPIn oxide or glass/Sn-In oxide/Cu.

25 On all these supports this layer combination had
good adhesion on lamination without preheating of the
substrates and it gave clean sharp-edged oopies and showed
resistance to various etching and electropiating processeS;

Copying | and etching of copper, both with_iron—III—



prepared fromtrimethyl orthoformate and a m xture of L (Eé?
24ethyﬂ-5-nethy1=2-hydroxynethy|-4-oxa-1,7-heptanediol'and

2-¢et hyl - 2- hydr oxymet hyl - 4- oxa- 1, 7- oct anedi ol , 10 8 parts by

Wei ghtt pf the pol yacet al -obt ai ned frontdlethyiene gl ycol h¥ @yé ? SE? and
cycl os€kxane-1,4- diol, -0.45 part by meﬁ@hr of the triazine 3 e n =
Exanple 12 and 15 05 part ght of crystal violet base was
coated on a ZghP@FﬂFBtﬁnﬂ<Wiﬁ@%ﬁﬂRpe#11£%Qh&DTa®$n&t@ﬂlngtﬂobubbbpoleflne
film . This was used for coating, by lanmnation, ceram ¢ or glass substrates. -
whi{c are useﬂaPoPeMPﬁﬂﬂﬁﬁﬁgcﬁQYﬁﬁﬁi;txmﬁ%ybrld oh®Y€E ©VeBi spl ays, in

oy 8 B ol 4 e i sa;@ara et
A1203/ Ti/ Ni [ A N |, Sn: | I
ST Sl e AT
: d adh d

o sl i e it IO L AT AR

el ectropl ati'-ng processes. Cbpylng and etching of copper, both-with
iron-111- 39 EP 0 042 562 chloride and with copper-11
chloride etching solution, can be repeated several tines. This | ayer
even withstands etching of t he conductive transparent Sn-1n oxide |ayer
wi.th strong hydrochloric acid at 600C, after 5 which, surprisingly, second
copying is.still possible. :
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positive-working radiation-sensitive mxture ¢ ﬁ a conpound

hﬁaw ng- at | east one C O C bond whi ch can be W s,
conp which forns a strong acid 4then |rra L CM a bi ndé? ﬁh?ch i s
I nsol Ie in . water and sol uble in aqueous- al kal i ne sol utions and d) at

| east one resin, the solubility properties of which differ fromthose of
the binder (c), wherein the resinPh&enngClefierent solubility properties is
dl), - a pol yuret hane resin obtained froman organic isocyanate and a
po&yﬂEr whi ch contains hydroxyl groups, d2) a pol yvinyl al kyl ether,

d3) an al kyl acry 8P&isavenwprlingsyadiationyaragehavedmé®thaet i al |y
hydr ogenat ed deriva- tive of col ophony. 2. A radi ation-sensitive

m xture as cl &PHeASPA €fai m 1, which contains the conponent d) ina
quantity of 1 to 50 % I t|v to t volat 1, pcon-
“stituents of e n1xFuF8m¥§undeagAnPa8% F8R- sgﬁfltF&b WPQ urehég cl ai med
in claiml, wherein thg ouqu(a) whi ch can be split by acid is an

ort ho- carboxyFF@ i d® érlv t Ve’ an acetal, an enol ether or a

N—acy||n1noca590natea compound which forms a strong acid when 1rrad1ated

c¢) - a binder which is insoluble in water and soluble
in équeous—alkaline solﬁtions and

d) at least one resin, the solubility properties

of which differ from those of the binder (c), wherein

the resin having different solubility properties is

.d1) a polyurethane resin obtained from an organic

isocyanate and a polymer which contains hydroxyl groups,

d2)  a polyvinyl alkyl ether,
a3) " an alkyl acrylate polymer or |
d4) = a hydrogenated or partlally hydrogenated deriva-

tlve of colophony.

2,_ : A radiation-sensitive mixture as claimed in claim

1, which contains the component d) in a quantity of 1 to
50 % by  weight, relative to the non-volatile con-
stituents of the ﬁixture. .

3. A radiation-sensitive mixture as claimed in ciaim

1, wherein the compound (a) which can be split by acid is

an ortho-carboxylic acid derivative, an acetal, an enol

- ether or a N-acyliminocarbonate,
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as claimed in claiml, -wherein the binder a& A
p’ocess.for the preparation of relief |nage [l ses | am nating a

|i ghtt nsitive material, which is conposed of a tenporary support filmand
a- I|$ﬁ§- sensitive thernDpIastlc | aye41te a support materiBf Qritkd 6%
action of pressure and heat, inagew se exposing the light-sensitive |ayer
and,aafter t he tenporary support filmhas been peeled off, washing out the
exposed | ayer areas by neans of an aqueous-alkaline developer sol ution,

‘whér€in the |ight-sensitive thermoplastic |ayer conprisés a |ight-sensitive

m xture as clainmed in claim 1.

4, A radiation-sensitive mixture as claimed in

claim 1, wherein the binder (c¢) is a novolak.

5. A process for the preparation of relief images,
whieh comprises lamineting a light-sensitive material,
which is composed of a temporary suppbrt film and a light-
sensitive thermoplastic layer to a support material'under
the action of pressure and heat, imagewise exposing the
light-sensitive layer and;_after fhe temporary support
film has been peeled off, washing out the exposed layer
‘areas by means of an agqueous-alkaline developer solution,
wherein the light-sensitive therhoplastic layer comprises

a light-sensitive mixture as claimed in claim 1.



