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phot osensitive conposition which is liquid at roomtenpe- rature and which
conprises a binder polyner, at |east ong _ phot ocurabl e acryl ate conpound and
one propyl ene glycol halfester or propyl'éne glycol halfether as solvent, to
the use of this conposition for the production of photostructured objects,
for exanple credit cards, identity cards or tel ephone cards, preferably of
t el ephohéauichphistosensitive empesitibn seeded pl astic surfaces. At present, dry
resist films are used for the production of tel ephone cards. Wen using
solid photoresists for the photostructuring, the |ayer thickness can be a
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st yr ene-UnNdightovhichigdapptlied t@ethé emtelrseeded plastic surface, in residues which deactivated

" the seeds and interfered with the next step of current-free metal application.

It has now been found that the use of a photosensitive composition which is liquid at room
temperature and which comprises a binder polymer based on a styrene-maleic anhydride
halfester copolymer, at least one photocurable acrylate compound and a propylene giycol
halfester or propylene glycol halfether as solvent does not result in the above disadvantages,
i.e. the metal seeds present on the plastic surfaces are sufﬁciéntly active for the subsequent
metallisation process following the development, especially when palladium seeds are used. -
The use of the novel liquid composition has the additional advantage of making it possible to
work with compayatiVely thinner layer thicknesses, the development process following the UV

~ irradiation of the photoresist layer thus becoming economically and ecologically more advan-
tageous.

Accordingly, this invention refates to a photosensitive composition which is liquid at room
temperature and which comprises _

a) 18 to 22 % by weight of a binder ponmer based on a styrene-maleic anhydride halfester
copolymer,

b) 10 to 15 % by weight of at least one photocurable acrylate compound,



copolynmer, b) 10 to 15 % by wei ght of at |east one photocurable acrylate
conpound, WO 98/ 55899

PCT/ EP98|, - 2- c) 0.1to
10 % by &‘2‘?8%588? a photoinitiator, and d) 45 to 70 % by \/\%@Hﬁ?”(fé“é
propyl ene glycol halfester or propylene glycol halfether, the sumof the
conponents a) to d) being 100 % by weight. The conposition of this

i nvention preferably conprises a) 18 to 22 % by wei ght of a binder pol ymner
based on a styrene-nmal ei c anhydri de hal fester copolyner, b) 11.5 to 14.5 %
by wei gbfo.9%to ab ok 89 WeidHi Bt J crylate conpound, ¢c) 1 to 5 % by
wei ght 2)12 a %hotoi 2i tﬁld;?or,gr&g%%ﬁﬁﬁgog?g 68 % by wei ght of a propyl ene

gl ycol Ahf$ 7@ % by weigbp9f @prepylepe glycoldiatfesterer propyitare glygoldalfethat,dhe sum
anhydri demBalohipoh8hts &) RO o pnder in the novel conposition are
known and sor?e are g?ﬁmr%@w;@\?ﬁf’fggpgp for exanple under the trademark
Scriptset[err]550 E, of Monsanto. The styrene-mal ei ¢ anhydri de hal fester
copol yyhe cBMpb&figP by thisahyeéitib [err] ~ wherein Ris

- CH2CH or CH? Clllz- OH, m‘?és?ﬁaﬁgl%r%%gw 5%18 to 3, and n is an integer
from 6t 8818 to 22 % by weight of a binder polymer based on a styrene-maleic anhydride halfester

copolymer, :

b) 11.5 to 14.5 % by weight of at least one photocurable acrylate compound,

c) 1 to 5 % by weight of a photoinitiator, and |

d) 50 to 68 % by weight of a propylene glycol halfester or propylene glycol halfether.

‘The styrene-maleic anhydride halfester copolymers used as binder in the novel composition

are known and some are commercially available, for example under the trademark
Scriptset®550 E, of Monsanto.

The styrene-maleic anhydride halfeste_r copolymers preferably correspond to formula 1

[, —
L { CH2 H‘)r_" ?H ?H o,

OH OR n

wherein R is QCHon or -CH,-CH,-OH, m is an integer from 1 to 3, and n is an integer from
6to8. '

The novel composition preferably comprises as binder polymer a styrene-maleic anhydride

halfester copolymer of the cited formula | having an average molecular weight from 10000 to
30000.

The photocurable acrylate compounds of component (b) in the composition of this invention
are also known and are commercially available, for example under the trademarks
SARTOMER® and EBECRYL®.



The novel conposition preferably conprises as binder polyner a
styrene-nal ei ¢ anhydri de hal fester copolymer of the cited fornula | having
an aver ag¥098/58898| ar wei ght from 10000 to 30000. The photrRCTEPH8/03034
acryl ate conmpounds of conponent (b) in the conposition of this invention
are al so kmown and are commercially avqb&fble, for exanpl e under the
trademar ks SARTOMER and EBECRYL. 98/ 55899
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acryl at @RiRE uoﬁfb)em%v a'ﬁ% pedxeiipne(mathlactrates having adunatiosalityof 2 to 4.
di et hacryl ate esters of aliphatic or cycloaliphatic diols, such as

1, 3-butyl ene gl 4- but anedi ol , neopentyl glycol, 1,6-hexanediol,
di et hyl aB‘eﬁ%Y'atetWW%&@ age.febexarmige, thedigpndate astsrs and dimethectiatene
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for exanple trineth H)r ocﬁanetrl acrylaté
trimet hﬁrﬁpwaﬁ@@wg@m oiyed), Tar Mp&t@hﬂcnclqhqxanmz Bpisf#-hydroxy-cyclo-

pr opanetHexagsnspaiecois(d-hydioxyeydiBHdxyhPeiHapganenet hacryl at e,
pentaerythritol tetraacrylate, pentaerythritol nonohydroxytriacryl ate or

pent aeryt hrit ol nronohydr oxynet hacryl ate, di penta-

eryt hri triyranGIner suryhtesadion ﬁ\hﬁ b@rused in the niovel composition are, for example: 1,1
di pent aer%éhrl t ol nonohydr oxynet hacryl at e. ch com poun are aval [abr

for exarpingthy 3@”%’??@’36?‘8&6EmeHWErQE%nﬂwthW§509thW%g1 SRitwethylok- 399,
- SR- 444 apé %Mylat@forsaf ‘i-@f"fﬁéth%fﬁ?@é&hemetﬂiﬁylﬁfeehgﬁtﬁﬁﬂftﬁftﬁl)ﬁﬁaﬁ jate,

di (et h) acr for the novel conposition are t acry at es based

on bi spHR&htAe ﬁ H“‘Pﬂ alyrerngriagryiate ar B@’tﬁh’é’tfﬂﬁt‘{'mﬂﬂbﬁmmnﬁtb%cwte dipenta-
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bi sphenol F., Such nononeric or ol i goneric acr | at are al so known

and somémé’f‘gs A dailabley foy exarapleaunder tlpq)product name R-265, SR-350, SR-351,
SR-367, SR-399, SR-444 and SR-454, of Sartomer Company.

The preferred aromatic di(meth)acrylates for the novel composition are the di(meth)écrylates
based on bisphenol A and bisphenol F or also the di(meth)acrylates of alkoxylated,
preferably ethoxylated or propoxylated, bisphenol A or bisphenol F. Such monomeric or
oligomeric di(meth)acrylates are also known and some are commercially available, for
example under the product name SR-348 for ethoxylated bisphenol A dimethacrylate and
under the product name SR-349 for ethoxylated bisphenol A diacrylate, of Sartomer
Company.

Urethane(meth)acrylates which can be present in the novel compositions are also known to
the skilled person and can be prépared'in known manner by reacting, for example, hydroxyl-

~ terminated polyurethane with acrylic acid or methacrylic acid to the corresponding urethane-
(meth)acrylate, or by reacting an isocyanate-terminated prepolymer with a hydroxyalkyl-
(meth)acrylate to the corresponding urethane(meth)acrylate. Such preparation processes
are disclosed, inter élia, in the published EP patent applications No. 114982 and No.
133908.



exanpl e under the product name SR-348 for ethoxyl ated bi sphenol A
di net hacryl ate and under the product name SR-349 for ethoxyl ated bi sphenol *

A di acrylyhgiseioe Sar t omer Conpany. Ur et hane( net h) acryl at | n be
present int g novel conpositions are also known to the sk?ﬁ)gg%gpign and

can be prepared in known manner by reacting, for exanple, hydroxyl-

term nated pol yurethane with acrylic acf#d or nethacrylic acid to the
correspondi ng urethane- (neth)acrylate, or by reacting an

I socyanat e-term nated prepolyner with a hydroxyal kyl - (neth)acrylate to the
correspondi ng urethane(neth)acryl ate. Such preparation processes are

di scl os inter..alia, in, the li.shed E at lications No. 114982
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Component b) in the novel conposition is preferably an aliphatic acrylate,
a cycloaliphatic acrylate or a urethane acryl ate. Conmponent b) -in the

novel cQupponbht) i thedsuvel campdsition(s pagicalakly preféiatsh/\H mixire & HifRF&H Prélr e-
ferred gcré/c{,ﬁtr@sf Sui tabl e photoinitiators (c) are in principle the .
initiat &8 f'®Sre custonarily used for the photopol ymerisation,
preferably those which formfree radicals upon exposure. Typi cal

conmpounds..of, known.photqinitiators are,. for ex | e, benzoins, bhenzoin
cthors. Stirthie BB (ich yDp HeA e ltRlors WARR 262 ustnpenibised for e
benzoi niphoepolpylerisation preterably 2itasepitcty for@itfhey radiedispor @xpoasel at e,

acet ophenones, such as acetophenone, 2,2-dinethyl- acetophenone and 1

, 1-di chl or oacet ophenone, benzil, benzilketals, such as benzil di net hyl -

ket al afgpibainompduatdiyf kreivl photdihititoss sret foneRaRbR| banRWd, bamidh edry, the
ot S8 B Rt e o7 b oy B s BenRaspiaou i sH e,
1- chl or eeinpheratjeihenand berizok adstatenadetashenones)Bach bs apstophiéndhes2Pldifethyl-
o2 s AEBRRPRe S el dtsPib o el SeReben Rivas Romridiraim
ketal and benzildiethylketal, which are commercially available under the trademark
Irgacure®, of Ciba Spezialititenchemie, anthraquinones, such as 2-methylanthraquinone, 2-
ethylanthraquinone, 2-tert-butylanthraquinone, 1-chloroanthraguinone and 2-amylanthraqui-
none, triphenylphosphine, benzoylphosphine oxide (Luzirin TPO), benzophenones, such as
benzophenone and 4,4'-bis(N,N'dimethylamino)benzophenone, thioxanthones and xan-
thones, acridine derivatives, phenazine derivatives, quinoxaline derivates or 1-phenyl-1,2-
propanedione-2-O-benzoyloxime, 1 -aminophenylketones or 1-hydroxyphenyiketones, such
as 1-hydroxycyclohexylphenylketone, pheny!-(1-hydroxyisopropyl)ketone and 4-isopropyl-
phenyl-(1-hydroxyisopropyl)ketone, and 2-benzyi-2,2-dimethylamino-1-(4-N-morpholino-
phenyl)-butan-1-one, which are known compounds and some of which are commercially
available.

As photoinitiator (c) it is particularly preferred to use the photoinitiators which are commer-
cially available under the trademark lrgacure®, for example benzildimethylketal, benzildi-

ethylketal and 2-benzyl-2,2-dimethylamino-1-(4-N-morpholinophenyl)butan-1-one.

As is known, the photoinitiators are added to the composition in effective amounts, i.e. in
amount from 0.1 to 10 percent by weight, based on the total amount of the composition.



t hones, acridine derivatives, phenazine derivatives, quinoxaline derivates
or' 1-phenyl -1, 2- propanedi one- 2- O benzoyl oxi ne, 1-am nophenyl ket ones or :
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phenyl - (1- hydr oxyi sopr opyl ) ket one and 4-i sopropyl - phenyl-(1

- hydr oxyi sopr opyl ) ket one, and 2-benzy1-g,2-dinethylanino-l

- (4- N-nor phol i no- phenyl)-butan-1 -one,” Which are known conpounds and sone
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The propyl ene glyco esters or propyl ene glycol halfethers, such as 1
- propoxy-2- propanol, used as conponent (d) in-the novel conposition are

al so kn j G oy [, ent (d) in
the novar M BSRIRANATn oI oBinBoS IR LRy 2 kR Giveol AR ™ (1)
desired, the customary additives may be added to the novel conposition, for
exanp! ey dedired tld Ridinary tiiaiti8s ky HeRiddu38 irfe nd KmBOSIRI, 04 AR L8 S
separating agents, wetting agents, flow control agents, ser’l3|t|serps,
ant i set bilisaig sughmsd)V sigbiliaersapelymedsationichibitors,segatating agentsj wetting agents,

flow control agents, sensitisers, antisettling agents, surfactants, colourants, pigments or

fillers.

The novel composition can be cured by irradiation with actinic light, for example by means of
electron rays or X-rays, UV- or VIS-light, conveniehtly using light in the wavelength range
from 280-650 nm. |

Accordingly, this invention also relates to the use of the novel liquid photosensitive composi- .
tion as photoresist for the production of photostructured objects, such as credit cards,
identity cards or telephone cards, in particular for the production of telephone cards.

As mentioned at the outset, the novel composition has the advantage that it may be applied
in comparatively thinner layers and that in the alkaline development of the exposed plastic
sheet the exposed areas can be removed without leaving any residues so that the unco-
vered metal seeds are active for the subsequent metallisation. As, owing to their low layer
thickness, the novel composition can additionally be used as permanent resist in the pro-
duction of telephone cards, the customary stripping process is dispensed with so that the
plastic sheet containing the remaining photoresist and the structured metal layer can be
surface-coated immediately after the metallisation process.



The novel conposition can be cured by irradiation with actinic light, for
exanpl e by neans of electron rays.-or X-rays, UV- or VIS-light, conveniently
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reductor Neogant® to obtain the metal seeds required for the subsequent metallisation.

The chemical metallisation of the metal-seeded plastic surface with a nickel layer and the
galvanic metallisation of the nickel layer, e.g. with an Sn/Pb-layer, are then also carried out
in known manner. The desired nickel layer is obtained, for example, by simply placing the
metal-seeded plastic sheet in a metallisation bath containing a 20 to 30% nickel salt solution.

The preparation of the Sn/Pb-layer on the nickel layer is also carried out in known manner,
an alloy consisting of about 60% tin and 40% lead being isolated by means of a galvanic
bath e.g. from a lead/tin solution, using a cathodic current density of 1 to 8 A/dm? at 22-28°C
and at 1-3 voit.

The preparation of the coating layer on the structured plastic sheet is carried out in custo-
mary manner, for example by applying a curable surface coating layer, preferably by the
spraying process. '

This invention therefore also relates to telephone cards which are obtainable by the process
described above. '



produced, for exanple, by treating the plastic sheets according to the
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Gener al3 R £R{6FthE @dryldts Bbeciyil®2R0 Mgomehe qwthhrwwmatenai Radeure UOB)si ti on
In a 200 litre stainless steel kettle equipped with a Pendraulic stirrer

(700 t -8 60d-Skavasiagiiasn NGRH GR MA-8)P ("E"HB"'? SP'F‘BW'H% 60836y weaightaf af j ¢ st
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kg of e acr t oner'SR (et hoxyl ated tri et hyl propanetri acryl ate,
of propylene glycol monoethyl ether, of Shm Nakamura Chemical), and

0.1 to 0.2 kg of the antifoam Airex® 900 (a polysiloxane filled with quartz powder, of Tego).
To this solution are then added, with stirring, over 15 minutes

18 to 22 kg of the binder copolymer Scripset@ 550 E (a styrene-maleic anhydride copolymer,
of Monsanto),

and are dissolved therein.

To this solution are then added _

0.02 to 0.04 kg of 2,6-di-tert-butyl-p-cresol, of Shell,

0.3 to 0.8 kg of DEABP (tetraethyl-4,4—diaminobenzophenone, of BASF),

1 to 1.8 kg of the photocatalyst Irgacure®368 (2-benzyl-2,2-dimethylamino-4'-morpholino-
butyrophenone, of Ciba Spezialitdtenchemie),

0.3 to 0.4 kg of the triaryimethane Pergascript Blue S-RB colourant (a bisacrylcarbazolyl-
methane compound, of Ciba Spezialititenchemie),

0.2 to 0.3 kg of triazine A ( [4-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-1,3,5-triazine], of
PACS), and

0.1 to 0.5 kg of Orasolblau GN (copper phthalocyanine isopropyl-3-sulfonamide, of Ciba
Spezialititenchemie). _ ' '

The mixture so obtained is homogenised for 60 minutes with stirring, the temperature of the
mixture being kept below 35°C. |

Example 1:
The following substances are used in analogy to the general preparation instructions:



Sartoner Conpany), 3 to 4 kg of the acryl ate Ebecryl 220 (ol i goneric

uret hane acrylate, of Radcure UCB), 0.5 to 1.5 kg of acrylate NK OLI GO UA-9
P (m xture_conprising 60-63 % by wei ght of a urethane acrylate, 12-15 % by
wei ght ofwgéﬂ?gig?yt hritoltetraacrylate and 25 % by wei ght B?TWW%%e

gl ycol nonoethyl ether, of Shin-Nakamura Chemcal), and 0.1 to 0.2 kg of
the antifoam Airex[err] 900 (a polysil-dkane filled with quartz powder, of
Tego). To this solution are then added, with stirring, over 15 m nutes 18
to 22 kg of the binder copolynmer Scripset 550 E (a styrene-nual ei c anhydri de

copol yngr N A sesH i ' ien are
t hen ad_,égg48(§02 toa%}?%gle ig of , Ffd glﬁég é’?@aﬁﬁfﬁb&@ﬂé@g}ané@? é@h‘ﬁ'lo? 0.3to
0.8 kg GartofReBRoMpany)aet hyl - 4, 4- di am nobenzophenone, of BASF), 1 to 1.8 kg

(2- b, SEs X the Byl BRI nB28 kokmeric urefhans, acrylate, of Redgure UgE),

Sloez i g ! Eté[oenfg] dfelﬁutthﬁ'm'a&% NKQ)IBGF)UR~94P l(xigixitdretcbmr;]*iéhg rsﬂLsmtm?rWe@af dﬁ%ﬁ cript
ue - COl our gn | Cryl rpazo - ane 0 a

Spesi 2 HEHEATS EcHipireedd % 6y Wat st aortabninriiearmiale fnd 26 % By welght o

(8 el ototnhmr ot i 1 11 )

i sopr 6p9}31§-@lﬂfﬁ'g?1%?ﬁfﬁ%{“ Ajex@, M?gpﬁ@ﬁg&apﬁgaﬁ Wéﬁ@ﬁi@'ﬁiaé’)q’ ok 89N xt ure- so

obt ai nedp} ' i 6 ' I Rk 19, ure of
The m xed 2 DaSRARY, WA stftog St (OBt i S0 e o 4. prbey bt

subst andeghigselutior are slowlyAddey, with stisdng @ver apous 1B mRipyteSon i nstructi ons:
\A%?E{:)gaﬁ%gs é(g of the binder copolymer Scripset® 550 E (a styrene-maleic anhyc_:hgde_ copog/_ng)eor,4 kg

of the atMphsadrdo)SSubserpretiy,4bere(aet bdded at ed tri net hyl propanetri acryl ate, of
Sart oner, a 6, 88 _of the acryl ate Ebecryl 220 (pol ynmeric urethane
acryl at &09(%%@%%@%&%2&% "kg of the acrylate NK OLI GO UA-9 P

(m xt ur .70y of setraptiBB-468 ditriryobeazgttenofie {DEABPhafiBASE), y| ate, 12-15 % by
ol yool Hobae g ind phirpbatabSLreRSiendelio T Lot a4 robreBliciin
ant i f oamyrOprighon808t Ciba BPEYiENthRKARENiE),! | ed with silicic acid, of Tego)
0.400 kg of the triaryimethane Pergascript Blue S-RB colourant (a bisacrylcarbazolyl-
methane compound, of Ciba Spezialitdtenchemie),
0.300 kg of 4-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, and
0.400 kg of copper phthalocyanine isopropyl-3-sulfonamide (Orasolbiau GN, of Ciba
Spezialitdtenchemie). |
The mixture so obtained is homogenised for 60 minutes with stirring, the temperature of the
mixture being kept below 35°C.
viscosity at 25°C = 0.285 Paes
exposure = 120m J/em?
development in 1.0% aqueous Na,COj; solution at 30°C for 30 seconds .

resolution = 12 um line and gap
Stouffer steps =7 (maximum 21).
Example 2

" The following substances are used in analogy to the general preparation instructions:
4.123 kg of the acrylate Sartomer®SR 454 (ethoxylated trimethylpropanetriacrylate, of
Sartomer Company),

8.672 kg of the acrylate Ebecryl®220 (polymeric urethane acrylate, of Radcure UCB}),



and are dissolved, with stirring, over 10 m nutes in 60.743 kg of 1

pr opoxy-2-propanol. To this solution are slowy added, with stirring, over
about 15wqypsisees 17. 562 kg of the binder copol ymer Scri psePCTEP§03034
styrene-mal ei ¢ anhydri de copol ynmer, of Mnsanto). Subsequently, there are
added 0. 029 kg of 2,6-di-tert-butyl-p-cgesol, 0.740 kg of

tetraet hyl - 4, 4-di am nobenzophenone (DEA P, of BASF), 1.780 kg of the

phot ocat al yst Irgacure369 (2- benzyl 2, 2- di met hyl am no- 4' - nor phol i nobu-
tyr ophenone of Ciha S e2| aI it tenchem e), 400 _kg of the -

triaryl fetQfdsgofmondate NK F}%@“'EB!’%E?‘BRFS'(‘S 50r %‘%’rw velghtefa v -

et hane (pQRBGS Bbtylafd, 1@1@% bighhtl Jf [p%hfa]e?ﬁﬁﬁtbﬂé&ﬁcrylﬁté’&ﬁ 30%Hy weight of

4- (4- met hox phewi/ blstrlchloror‘gsN éJ'WStr zi ne, and0400 kg
of coppe[i&"0 | Wﬁéth Rero pl Phig: af'éﬂ Ghemieah. 409 bl au GN, of G ba
Spezi al i $6Y kd 612AE BRtFoSM Aﬁ@?@ mdw&ysﬂax&m Migerwiti Silidle aBiacsr Teyd),f or 60

mnutes Wth stirring, the temperature of the m xture bei ng kept bel ow 35C.
Vi scosi tandare gisepived, with Sirdras over. 10 mimutes ing2.553 kg of 1 propoxy-2-preparxdm J/ cn?

00V OPriithie' dbitiofl 44 UERY oA <Tithi ! 4tk aBbu o0 SeCONds

resol utio and gap er steps =7
( maxi murme27R kg ¢htherpindepcdpiedynier SasipselpS0Ub {a stycene-mealeiciarhydride sopolyger, ob

t he gen Mg 4- 123 kg of the acrylate Sartoner SR
454 (et ﬁwo@ﬁaROZ?LE&BHe%NI ﬁﬁe(%éflpglltr?letr|acryl ate, -of Sartoner Conpany), 8.672

kg of tH)aO&:kg/DfaZ&dEmbwal[-%cre]sﬂlzo (pol ynmeric urethane acrylate, of Radcure

LJCB) , \ 9 g . . .
PCT/ EP9 g%%%lggofgéfrgéﬁ% 4,4-diaminobenzophenone (DEABP, of BASF), 9 - 1.100 kg

of acryl 13780 kg(oﬁbe @BotdtatlyBt [rgacure®a6e (2rhenzyi-B@-dinedidyidaminp-dvaraypbolinb- a

ur et han ate % h I ght of pentaerythritoltetraacrylate and 25
% by wei erﬁPSp‘%’@ﬁﬁsﬁﬁﬁ%%\éﬁﬁgﬁﬂﬂ'{e et her, of Shin-Nakanura

Cheni calg. 400:1@ ofthd HiarkignetiiarichRergasdripd BIueM;-RB( bdbﬂl}anﬂ(ﬁblé@crﬂcérba'zélﬂx ane
filled with silicic and ar.e dissolved, with stirring, over

10 mi nutBENRAE ggngg@tﬁﬁggfbals%ﬁz%ﬁ@vcﬁl BP¥panol . To this sol ution are added

sl oW y, 0\800kg bf 4-44-n@thoxypherat)ed)6- b@tnuhlntctmsthqu?a-tmm ahbe bi nder
copol yne

vonsant &) 408l BEGhrerr Pyfhebuind BaS pife ircHaRice (CrasEiet &r cBa

Spezialititenchemie).
The mixture so obtained is homogenised, with stirring, over 60 minutes, the temperature of
the mixture being kept below 35°C.

viscosity at 25°C = 0.234 Paes

exposure = 120m Jlem®

development 1.0% aqueous Na,COj solution at 30°C for 30 seconds
resolution = 15 um line and gap

Stouffer steps = 7 (maximum 21).

Use Example: Production of a telephone card
Using a double-sided roll coater, the dissolved composition prepared in Example 1 is coated
on a palladium-seeded ABS sheet, produced according to the working instruction of

ATOTECH using activator Neoganth®834 and reductor Neoganth®. After drying the
composition in an oven at 80°C for 4 minutes, the film so obtained has a layer thickness of
10 pm.

The dried film sheet is then exposed to UV-light through an imaging mask, using radiant
energy of 150 to 250 mdJ/cm?. The exposed sheet is then developed in a 0.66 to 0.86%



0.029 kg of 2,6-di-tert-butyl-p-cresol, 0.740 kg of

tetraet hyl - 4, 4-di am nobenzophenone (DEABP, of BASF), 1.780 kg of the

phot ocat A acure369 (2-benzyl -2, 2-di net hyl am no-4'" -

but yr Ophg‘%ﬁégﬁg@ Ci ba Spezialit[err]tenchem e), 0.400 kgnp(;df‘-ﬁtﬁﬁs{eslldg&;4

triaryl met hane Pergascript Blue S-RB col ourant (a bisacryl carbazolyl -

net hane conpound, of Ciba Spezialit[erfPrenchenie), 0.300 kg of

4- (4- met hoxyphenyl ) -4, 6-bi s(trichloronethyl)-1,3,5-triazine, and 0.400 kg

of copper phthal ocyani ne isopropyl-3-sul fonam de (Orasol blau G\, of G ba

Spezi al {airlisy & P0SB0RENICH solution, 4102 tor®:3 fitn nibkelilayed is theh appliseyih 2aflinuwsitb

stirring; over 60 mnutes, the tenperature of the m xture being kept bel ow
e

35[ er r ] the upcoversd pallagdium speds gad then, in a-gajvanic bath contajniog tin golution Sulfolyt® =

seconds S EaH el SURSTHY, of aTCTRELS Uth S8R Gotie 81+ Sm L, A S
= 7 (meyolfany a2 - 28°Cla 4 0phR SRIFb-1alfeioid Wpbiiettothe Aicksl IOMR ABE Shédti Ny a

doubl e-sided rol | coater, the dissolved conposition prepared in Exanple 1
i s coat bavinghegually thikiresist 3ad metal Apers;iedhat 3 stHaRIBE Broess ferithe reraoval of the

N st P faf BoUiapBhEdFith. id WS ShiUtkfton 6P AR HZHGS e RRifthod.

Neogant r er dryi. nposition in an oven a err

m nut es¢oated resyliingio tb@%@smtel@boaepagcbr t hi ckness of 10 [err]m The dried
filmsheet is then exposed to UV-light through an imagi ng mask, using

radi ant energy of 150 to 250 mJ/cnR. The exposed sheet is then devel oped in
a 0.66 to 0.86% WD 98/ 55899

PCT/ EP98/ 03034 : -10- t ai nilng
a 20 - 30% NNCl[err] solution, a 0.2 to 0.3 [err]mnickel layer is then
applied in 2 mnutes to the uncovered pall adium seeds and then, in a

gal vani ¢ bath containing tin solution Sulfolyt[err] and | ead sol ution

Sul folyt, of ATOTECH, and at a current density of 1 - 8 Aldnferr], at 1 - 3
volt and at 22 - 28[err]C, a 10 [err]m Sn/Pb-1layer is applied to the nickel
| ayer, the ABS sheet having equally thick resist and netal |ayers, so that
a stripping process for the renoval of the resist |ayer may be dispensed
with. The ABS sheet structured in this manner is then surface- coated,
resulting in the finished tel ephone card.



WD. 98/ 55899

PCT/ EP98/ 03034 - 11- Wat is
cl ai med WO 98/3589R phot osensitive conposition which is Ii qwl’d:TﬁP”/@m#
tenperature and which conprises a) 18 to 22 % by weirght—ef—a—bi-rder—pol

based on a- styrene-nal ei ¢ anhydri de halffiest er copol y A)by
wei ght of at |east one photocurable acrylate conpoun 'Ilﬂ L H% oby
wei ght of a photoinitiator, and d) 45 to 70 % by wei g

gl ycol ?ﬁlafﬁss&&é??@ §pr opyl ene glycol halfether, the sumof the corrponents

a) tod % by wei ght. 2. A conposition according to claima1,
which conprises b) 11.5 to 14.5 % by wei ght of at |east one photocurable

acrylatg ﬁ‘iﬁﬁ?&é@ﬂsm@ cc;mé |tén%bllﬂ¥h o@hﬁm ?ﬂ'égf?ietrgn\%repétmeté Which %Bﬁllgﬂge 0 to

68 % by wel ene glyc prop ene

hal f et hay18 to 22 %byweigbtofta binderqalyrmiemnkased maSMene-mbmanhydudphaMeta) is
astyre%&]c hal fester of fornula I [err] wherein Ris

-CH err CH2-CH2-OH, mis an integer froml1l to 3, and n is an integer
from 6 bpi®to 15%bﬁwelghwatﬂeashoaeDbotd’cu@bta)aqrylatemoxanque| n conponent b)

IS an aH' d?.ti%ﬁﬁ%‘B&We?&h‘?of&‘pﬁéﬁ%lrﬂ?dt&?gﬁ&i c acrylate or a urethane acryl ate.

d) 45 to 70 % by weight of a propylene glycol halfester or prbpylene glycol halfether, the sum
of the components a) to d) being 100 % by weight.

2. A composition acéording to claim 1, which éompris‘es - .

b) 11.5 to 14.5 % by weight of at least one photocurable acrylate compound,

¢) 1 to 5 % by weight of a photoinitiator, and .

d) 50 to 68 % by weight of a propylene glycol halfester or propylene glycol halfether.

‘3.A composition according to claim 1, wherein component a) is a styrene-maleic halfester of

formula |
. r L PR Y —
I GECI G S .
T 9
OH OR n

wherein R is -CH,OH or -CH,-CH,-OH, m is an integer from 1 to 3, and n is an integer from
6 to 8. '

4. A composition according to claim 1, wherein component b) is an allphatlc acrylate, a
cycloaliphatic acrylate or a urethane acrylate.

5. A composition according to claim 4, wherein component b) is a mixture of different acry-
lates.

6. A composition according to claim 1, wherein component c) is a photoinitiator which forms
free radicals upon exposure.



5. A conposition accg 4 wherei n conponent b) is a m xture of
different acry- late ' 'r Img Mtlon according to claim1l, wherein
conponenty& hekszost Phot oimi ti h forms free radi cal sppgpgpofesgssur €.
WO 98/ 5589‘8b PCT/ EP98/ 03034

-12- 7. A conposition according to cl‘%’ m 1, wherein conponent c) is

benzi | di net hyl ketal, benzil- diethyl ket or 2-benzyl -2, 2-di net hyl am no-1

- (4- N-nor phol i nophenyl ) but an-1 - one. 8. Use of the conposition according
to claim1 for the production of photostructured objects. 9. Use of the
conposi t/ Areompositian agearding|taiclaim 1 wheteiconBeRant chis benzildimefiwtiatal, benzis-.

10.  Pr OGRIRVIKREI drBeodtzgRiS i Bthglantifd-FRANLorsHlA n%r{ -gigeded pl astic
surfaces%i%l clé"l proceszg COfT'pI‘I&SgS e|1pp & ng the coo o@?‘t’?@%ﬁgl alnmed in claim
1 to a netal -seeded plastic sheet at a layer thickness of 5-20 [err]m
eXPOSi NG, UseloP tddnilicaitioR HoBbrffy tbIAMHONYoR tHERSGaiHRNH! o pRStok Grtiaidufbbts
structure, devel oping the exposéd plastic sheet 1 n an al kal 1 ne t

then, in a chem cal netallisation bath, applying a 0.2 to 0.3 [err]mnlckel
| ayer t {2 o?%@éonﬁﬁﬁﬁﬁn%&&dﬁff% il Py BB ORI RIbpI e ina
gal vani ¢ bath, applying a 5-20 rr]lm Sn/ Pbﬂée%yer to the n| ckel |:tf%rajtyer such
that those parts of the novel conposition which renmain after the

devel 0IO”i'bnPr%@gif&?%@ﬁrddﬁ’&vdn%ﬁéleﬁﬁbrfd"@ar&i rHﬁ\tHéﬁﬂsé&d&ﬂ?lﬁté@ﬁﬁ&cé@\ﬁﬁn&he

sanme | ayer t ness subsequent g| a coati ayer
st r uct uTRERFSSS SeMPHses RRAlYINg thflconmqsam;ﬂlﬁwi!éd inelainphip rﬁ%ﬁiﬁ'esq%ie@ Rlasfig ocess

cl ai med ghBeCdtd 1By erthickness of 5-20 um, exposing it to actinic radiation through a mask
providing the desired structure, developing the exposed plastic sheet in an alkaline bath and
then, in a chemical metallisation bath, applying a 0.2 to 0.3 um nickel layer to the metal
seeds uncovered during the development and then, in a galvanic bath, applying a 5-20 um

Sn/Pb layer to the nickel layer such that those parts.of the novel composition which remain
. after the development and the Sn-/Pb layer on the structured plastic sheet have the same
layer thickness, and subsequently applying a coating layer to the structured plastic sheet.

11. A telephone card obtainable by the process claimed in claim 10.



