‘F/i - ;o '0 063 304 DESCRI PTION The invention relates to a

radi ati on- pol yneri zabl'e m xt ure whi th-contai ns as ressenti@l0§dn3®4tuents a)
a com 5 pound which has.at {east two terninal. ethylenically unsat- urated
groups and which can forma crosslirked polyner by neans of chain _
pol yneri zation by additionwhich is initiated by free radicals' b) a
pol yneric binder and c) a pclynerlz- ation initiator which can be ac t ed
L%ﬁ¥rad|at onand 10 which is: preferably used as a photoresist nateri
ch-can be transferred dryfor the production.of -sol dering stop masks. :
One: and two-faced but -above allthrough-hole plated. printed circuit
. boards are prOV|ded with a soldering 15 - stop nmask before they are
sol dered. The application of such masks only | eaves sol der pads exposed,
whereby -tin is saved an soldering. In addition during the soldering pro-.
cess sone of the soldering heat is kept away fromthe workpiece so that. ..
heat-sensitive conponents enployedin 20 equipping the printed circuit -
boards are not peEsegesron- i ng the sol dering. Last but not .| east
sol dering -stop masks have the inportant function:of covering all those
‘areas of the circuit diagram which nust not cone |nto con- tact.with the
sol.der so-as to avoid
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have been gusgdyhf dHecHaBbs at least two terminal ethylenically unsat-
' ' urated gr oups and which can form a crosslirked polymer by
means of chain polymerization by addi n.ionwh.ch is initiated by
free radicals b) a polymeric binder and c) a polymeriz— |
| tion init auor which can be act_vaued by radiat ion,and
10 which is pr--erably used as a phOtOiESlSt material which
| can be transferred dry3for the nroduction of soldering
ston masks | o _
s : o | . One- and two-faced, bu'l: above all thrcugh-hOle Dlated
{:;;:_:_' ;'_é _printed circui boards are provided with a solder.ng
= | dlf '3ston mask be*ore they are soldered The annlicaoion Of'
| such masks only 1eaves solder pads exoosed whereby tin _is saved
‘en soldering,]. In addition during the soldering pro— |
| cess some of the soldering heat is. kent away from the
_ workpiece so that heat-ssnsit*ve comnonents emnloyed in
20 equinning the printed circui boards are not damaged dur-'
o ing ‘the soldering, Last but not least soldering ston
masks have the imnortant function oi covering all uhose
areas of the oircu.t diagram which- must not oome into con-

.'!:a_ct vri'bh '.the solder so as to avoid, for ejc_ample , the possible



—+t’ is clear fromthe above expoesitions-that sol- dering stop masks nust
kave a. pattern which s oriented according to the given conducting paths.
To apply sol - dering stop nmasks by the ser@en printing tecloniofse 30¢ a 10/

- method w dely used in practicce; by neans ol' this nethod it is also
possi bl e to appl ¥ orasitsi arhicth donducting diridges ydfiwgen airetividwdd ason-
hereby ensure especially that the conducting paths are well shielded and
bedded.in, These Guedidaig watdis aiiqh Ane R Bl e & raiaeust @ystemg '

\gT ocess, cone up against a limit. which is inher- ent_-in the system namely-

“when the distances bet weekP tFRETH RIS RPHER ROERlek rawirementat t he
relatively coarse image structures of. the écreen rint, can no | onger:.cope
‘Wi th 1t cr oconductVETABHRAVFSSSp and produghs I FRTARUS PReFeRka PR op
masks- have ‘t here-_, fore heen pr.oduced to an ingreasi extent by the phot o-

" resi-st techni qéglf.ormsAs s h&’?ﬁ-’bduc\ﬁeo:ﬁ 5t %ﬁ rﬁee%‘g'ci rcui ts 't hernopl astic
"phot opol yneri zabl e | ayer r€. | ang nat ' r d
heatto the printed 25 ci%r‘%ujﬁ %‘(r)gaér% %ﬁoﬁﬁ%%?lbe%%%seﬁjg@%x‘%%%ﬂr%oﬁT
t hose pl aces wherg,is | ' ' | d o Thes '
sal dering stop nad;ﬁ%}? ﬁﬁdg-ﬁ%dﬂ%i%i%Pﬁ%&%m%.?%ﬁeag}lg%%}gd“spar se%-tf-e?‘he
| ayer. Thi S JHQRE SRS ScHO S e dbreiedtd #1250l utm
screen- -3- * ~0 063 S%Zi : pd:ti$ nt i ngirg%ab#ﬁ' mat eér)ir%'ﬁsﬁﬁ%%%ies
type have been deterisig betbp fmsiax anplthe i scider printidd Ao nriiiye £ 25
phot oDol yneri zabl e | ayers which contain a certain anount of bonded hal ogen -
@i nprove t O f methodkwisialraised in practice; by means of this methed

™ " - it is also possible to apply masks which have a relat—

<

- ively high layer thicimess,and thereby 1o ensure especially that
_fhe 'cond'uc"l:ing paths 'are. well shieided ahd bedded in;' |
| - These masks_  which are proc_iuced, by the"z screen
.15 p'rin‘ting pr'ocesé. come uia égainst a 'l:i.mit which is inher-
en'!: in the -_system'.' namely when the distances _-ioétween £ﬁe con-
~ducting p‘éthsl are reduced': so that the relatively .coars_e
ix_nage stmcj:u::es' of the screen p_rint can ncj longer cope

with microconductor .ﬁechno-logy,' |

20 - - In recent fréars.soldering stop masks' have 'l:he'r'é_—_

_ fore been pr’bduced :to. an increaSin_g extent by the .photo_—_
resist technique, - As in the producfion of printéd -
‘c_ir_cﬁi"ts thermoplést'ié photopoljmeriz_a‘ble léyers ai'e
léminatéd he'z-‘e .bym_ea:is' of pressure and ﬁea‘_f:to the pf‘:_‘.nted

. .25 eircuit board and hardenedby imagewise exposure at those
o Tp’lacﬁ_es where the pfinte.d ciréui‘t board is 't"& be covered'_--"._
The .s'o"ldering stdﬁ_ mask is ) cbtained by washing away the

unexposed _'part_s of the layer. This _procé_ss makes

possible higher image resolutions than the screen



—EP- A- 15, 004 descri.bes a sinmilar material which can be devel - oped dry by
mechrani cal I'y separating €xposed and unexposed | ayer areas ("peel-apart
process"). 10 Finally, EP-A-2,6040 describes..a light- harded“l fi@teeri al
for the sane purpose in which t he | i ght --sensi tive conpounds” used
| i ght-sensitive epoxy resins which are not described in nore detail.

- Phot opol yneri:zabl e m xtures known and used for 15 this pur pose are O
transferred dry ainiing heatdess onto the printed circuit board to be

\umarked and t hey nust therefore necessarily be thernoplastic. However for
use as sol dering stop neSkistablies martepearals icf dilsiaduame thagyeo ke edi -t hey
must ‘wi't hstand wi t hout deconposition 20 and wit hout softening-to too high a
degree or "even neinibedl rpn eyritdiaw do dibvie- 200G TT.947 . Adrfibeyedine. t he
phot o- pol yne Iayer is hardened to a considerable extent. in the exposed .
areas by crodsli "r&P A akke davard tiiish jqgmtaisr desiardadan apount

further enhanced wn way. 25 by re-exposure of the devel oped inage
stencil. Hovvevé’!"rn ]%?"é}sq dalsemitey Jt“‘é’d-’d’é’r?cﬁbc?n HeMSF§ 9= @ S%nown

- phot.o- pol i I the obj ect of th t t
bropose”phot opol YA S 4 SvEFeE ew@ea B Pihean B 4l
063 304 duct f
uiici have t o t BB o0t doPciry PEAT oy (oP A e ea tarer o, drd sl
in the exposed ang gvﬁ.ég)@q“igag_e.antalg% &ﬁ%lc%ts%mge required under the

conditions of 5 Kg sol deri'ng process
) 10 Finally, EP-A- 2 ,040 describeq a light-hardenable

M ' o material for the same purpose in which the light-sensz.‘a.ve
) N compounds used are light-sensitive epoxy resins which are
not described in more detail, | .
Photopolymerizable mixtures known and used for
15 this purpoee are tra-n.sferred drj and with heating onto
| _the' printed circuit board to be marked and they must |
o therefore necessarily be the*'moolastic g However . for

_ use as soldering stop ‘masks this property is disadvan-

Itageous since they must Withstand without deocnmos:.tion

- '_20 and w::.thout- softem.ng to too high a degree or even melt-
ing tem-peratu'reé.above 2oo°c ,  Admittedly the ﬁhoto;_ | .
polymer layer is hardened to a cons:.derable extent. in the

-.exposed areas by croeslinking polymerization and this
- 1ight'--hardening ca-n be further enhanced in a known way.

| 25 ‘by re—-exposure of the ceveloroed image stenc:.l However"

.a bas:x.c softening tendency on heating of all known photo- |
- polymerizable 1ayers remains .

It was: the object of the invention to propose

- : photopolymerizable mixtures which are suitable for the



JAccording to the invention a radiation-polyneriz- able mixture is proposed

- yhi ch contains a) a conpound which has at |east two termnal ethylenically
unsatuat ed groups and whi ch ean f.erm. a.crosslinked pol yner by means of :
chain pol ynerization by addltlon whi.ch Lsigniti atedbyfreé P& 88Ks b) -

“pol yneric blnder and c) éggrlzatlon I'nitiator which can be activa
by radi ati on. €°ﬁFEFéPB Q@b tﬁﬁeﬁésﬁh%aYﬁV§M@#§ﬁ-@éﬁtbﬁn§“ENSé@dtmﬁoh

d), a conpound i ch ha gr |n 15 e nol ecul e and a
\qw%leculgf wei gh r3§ AY nﬁ%gcgﬁgﬁ §%€p icddy ewaniredogoratpe
f or m of electrona |c r dlat n he energ of whi ch is sufficiént to

AL k

exc!te.a_sq!tabl ?§t| BV Eorts Bﬁs§FQP§e#0FﬁGs§e§§1§Echt|n|c
radi ation to 20 FChFthfgkig%%ﬁc%C%%r IS%SP h VEE%% nrgﬁggeg tlve

Particul arly SU|tab i"§Tpurpos

X-ray Y andsel r & Q. er radlatlon in the visible and in the
WV region cag a?gg Eglugg%q P ﬁggggmave visible and near W light-.is 25

preferred. Suitable blsﬁgggfagg% 2pe thid Eﬁ&%h%gbﬁr glgﬁg%g;i%gd¥°1§#hggitﬁ

di hydric al cohols and phenol s or exanpl e of  bisphen yléne

gl ycol and polyabmayhsneugbygelpebbeeedohhatﬁpEeaeblﬁs ab QUE@ ohnﬁ d'O'
hexane- 0 063 1 6-diol, polyethylene glycol polypropylene glycol

pol yt etr ahydr of whdoh haBi atglipeseytwet kermiabilt erthydenﬁ.catwohmﬁtﬁmted
exanpl e of glycerol can also be used. The bis-epoxides are usuall.y added
to the mixture gmompguandi w;uoh sBoutformSat ard8slinkedr pblly:né%by@;ee%ﬂagf .

wquht rel a-
10 chain polymerizaticn by addition which is initiated by free

q rad...cals b) a polymer:s.c binder and c) a polymerization
inltiator whlch can be activaued by radiatlon
The mixture according to the invention coétains‘
in addition d) a compound which has two epoxy groups .in
| 15 the mclecule and a molecular welght of no more .than 1 500.
preferably -less than 1, ‘000, |
Any form of elect*omagnetlc radxa*ion,t e energy

of which is safflczent to excite a sultable polymerization

| initiator;ls possible for use as an actinic raaiation to _'
. 20 whlch the mixture accoroing to th° 1nventlon 1s sensitive'
| Particularly sultable for th s purpose are visible and :
ultraviolet light Xbray T and electron radiatlon
. Leeer'rediation'in the vislble_and in the UV region can
~ ‘also be'used; | Shorf-ﬁave visible and near UV 1light.is
25 freferred“ )
Suitable bis—epox*des are in pa*tlcular bls-glyb
cidyl ethers of - dlhydric alcohcls and phenols for example'
 of bisphenol A - of polyethylene glycol and polypfopylene
glycol ethers of Eisphenol'A.'of butene—lyhédlol. hexane-



s~t/ve to the non-volatile constituents of the mixture. Bis-epoxides”
general formula CH -CHCH2-O - (CE-CH2-)- ) Z-(O-CH2-CH) O0-CH -
I n2. 2 20 ‘RIR“n-which Z deno%es an alkyle%eo%r
hydr oxyal kyl ene group 10.having 2.to 6 carBof Atoms or a group

SH(‘?; CO U - 5< [T §matoL, p?'by’iﬂtwcf?f‘gélzy%leP‘Plﬂ/"mpyleﬂa gtyrol or
CE3 enot es_a_hydr ogen

\/%_'om or a net hylp%%%ﬁ%fr%hydéﬂ%*ur%%hot ijr'l?m%%Y%l%fﬁrﬁgh?’Bs 1‘6‘- H#ﬁﬁg%Fy

fromO to 5 .and 4% kesms €SF&r Odxdm gf 1982010 éan %f% 0,or i'i"%f

- 15-are preferably used.* Pol ymerl“z le c ounds* are | %@ter

acrylic acid or dfigmépeerdes Cala@uéuwm? ma@y%l%% L)l/ﬁt gﬁg % dugy

al cohol s. The al cohol should contain to about 4

the crosslinkifig @D atsdudrl Fste €1 i sprefé ety by ﬂS"QU %fr@ézgght rela-
conpounds; .The mixture can also conmtain mnor quantiti®s of” est

monohydri ¢ al cohdtisverrtmftle audrmwsoldit £ heores et eents -of *he miftu: e, 0
063 304 hydroxyl groups. Exanpl es of suitable polyhydric alc- hols®are
et hyl ene gl ycol, propyl erBlafspatiddnitafethe feenbrd] formiles 13- di ol .

di et hyl ene egcoI triethylene glycol. polyethylene glycols having

nol ecul ar weights 5 from about 200 to 1000, neopentyl glycol,
Atrimethyloleth- eg '

-CH-CH_ -0~ (CH~CH., -0~ ~{0=-CH_ ¢ ;o
o \z/_ 2 (_’ .CHZ 0 -)“J.Z (0-CH,-CH~) O-CH,-CH - CH,
. - | TN/
- o - R , ..

i~ S SR | 1. o

s

in which Z denotes an alkylene or hydroxyalky1 ene group

10 having 2 to 6 carbon atoms or a group

—Q— —-@ (oca ~CHOH-= c:-zz-o—©— -@-)

_ Rl denotes a hydrogen atom or a methyl. gro « Oy and n2
' ;denote numbers from 0 to lO preferably from O to 5, and o
| = denotes O or a number from l to 4 preferably 0 or l
| l5h are preferably used |
o Polymerizable comnounds are in general esters of
ac*ylic acid or of methacrylic acid with polyhydlic pre-
'ferably prlmary alcohols The alcohol should contain
2 to about 4 hydroxyl groups, since the crcsslinking |
':”20 action de51red is achieved by polyunsaturated compounds
‘The mixture can also contain minor quantities of esters

of monohydric alr'ohols or of alcohols which' have more



~ane trimethyl ol propane. pentaerythritol and bi sphenol A-bis-hydroxyethyl
et her. Low nol ecul ar bi s- acrylates and bis-nethacrylates whi ch contain
ur et hane grcups and.whi ch are obt ai ned by reacting 2 nol & 063 304
hydr oxyal kyl- 10 acryl ate or “hydroxyal kyl nethacrylate with 1 nole of kﬁi
al iphatic or cyehyesalgreuby SOCY FRE1 dDloPEUDd1e polybydric aTco-

2,2,4-trimethyl hexamet hy ene di‘i socyanate' are also suit- Mononer s

yt ai ni ng suchheiet hawke edhylrheagd yARSCT IﬁmbyléhéngMlOS%Lﬁ%e-i@ 4

xtures of various nononers. are advant dgeousl’y use Here it has *proved

particularly suidiall ebutamerl [F-ddolonaierthydferieh g lyeole Mestil engpe with
hi gh- ol ecul ar ur et’hanes whi ch ‘conpri se groups of the deneral fornula 20
k-0 - ' glycml Cﬁoaﬁzthymﬁnajglyﬁﬁ%$QkNH@@Oﬁdﬂ&bLlar welghlly C2

C o : CR.cH2

2 in which Qbi sfa*omi a&vloyﬁt mm&&r m@%@wwhmmﬁmmn-
whi ch is unsubstituted or substituted by 063 304

| ower al kyl' gr o898 ,atd1ine t@lﬁ{']@&ﬁrm%.n P&QWY'%W%G?T& MD&J@QP]- A

connect i ng. member, I.s one _of roups -.0- Ph x P gnd -00¢- (CH )~ ~C
00 5 in which P 1F5§Xﬁqﬁ§¥ Pifﬁg Stitu §p§uﬁcry ates

and bis—methacrylates which-conbaln urethane groups and
- which are obtained by reacting 2 moles of a hydroxyalkyl
'i} 10 écrylate or hydrcxyalkyl methacfylate with 1 mole of an |
_fﬁ- . aliphatic or cycloalinhatlc dlisocyanate for excmnle
2.2.h—trlmethylhexamethylene dllsocyanate are also suit-
| able, Monomers contalnlng-such urethane g*ouns are
descrlbed in US A-4,088, 498.
15_ a Mlxtures of various monomers are aavantaceously |
used, Here it has proved particularly SUl»EbleltO com-
bine moﬁomers of the abovementioned type with high-

'molecular urethanes whlch comprise groups

I of the general formula

Ak—O)m—CONH—Q-NHCGé};- CH-CHZ—X-CHZ—CH—QCONH—QfNHQOé}B”

20 & e R
| . I
0 0
-] I
€O co
I -
. CR CRr
M P
FHZ CHZ

in whlch Q is a bivalent mononuclear or blnuclear aroma- -

tlc radical which is unsubstltuted or subst‘tuted by



7@/|s an alkylene gr oup haV|ng 1 - 4 carbon atons and y is a nunber from2
te 12, Ris a hydrogen-atomor a nethyl Ak is an al k Iene radi ca
having 2 - 4 carbon atons, mis a nunber“‘fro70m4 to 50 n i 9 H°AunBér f
10 to 6 and o ig a nunper_frcm4 ta 20 polyet er, ester urethanes—afe
prepared in a kno®WeFaf gylbﬁrngétﬁﬁé o[ e ﬁQ:Qﬂq 5n&P@§ pligydene
formula OCN-Q [ NHcoN-Rg %) \gxlh blsa i c acid ester
diols of the for&HPYP 5 T ¢PTER E:&ngGHEﬁEQ éﬁZOPSZQ ~~~~5roupso The
\preparatlon and use ﬁf ? e coggaunds has been described in EP-A-48,913.

. These pg I'n general. have reduced specific .
V|sc05|t|es (RSVl égoqt gOLS to 1.4 dl /g, neasured on 1% strength
sol utions in dlne g at 25 C. Products havi ng RSV val ues within a

range from 2 013 &ﬁ19h9Pﬂ'&Q Qh?o%%ﬁ%%%ﬁbgesuB%%ﬁ%ﬁ%%ﬁ gﬁ%hgﬂ%néagﬂ%ﬁuﬁfe

8-20 for m 2Z- n 5-12 for X
is an al kyl ene gRoupsi an\’\'ﬁﬂ.ﬁ?ltehé EreapYakheingcies &r @aP‘b@heb%Bin)s aegaked
at- one C atom Preferred groups are nethylene 1 -ethylene and

2. 2-propyl ene 5 gsoapaumberRfirempeefter Al yRaiegethplydgogen. atbha et al TRAEBIL!
of polynerlzable conpounds is in
: group, Ak is an alkylene radlcal having 2 - 4 carbon
atoms, m is a number from 4 t0 50, nis a ‘number fromil'
) 10 to 6 and o is a number frcm 4 to 20,
~ ' These poiYether ester urethanes are prepared in a

known manner by reaoting oligomeric diisocyanates of the

formula
' ocn—o—[macoo-(Ako)mcoxa-o-]nnco
15 with bis-acrylic acid ester diols of the formula
R o
(2, c=t-C-0-cx |
HpC=C-C-0-CH)~CH-CH,~) X
L OH

The preoara»ion and use of these compounds has

been descrlbed in EP- A -48, 913

e 20. 1; _ These polyurethanes in general. have reduced
' spec1£ic v1acosities (RSV) ~of about O 15 to 1.4 dl/g :
" measured on 1% st*ength solutlons in dimethylformamlde
- at 25%, |
| Products having RSV'ualues within a range from
25 0.2 t0 0 9 dl/g are preferzble. |

Prefer*ed average values are 8-20 for m, 2-4



'@wﬁeral bet ween 20.and 50, preferably 25 to 45 % by weight. relative to
the hon-vol atil e constituéents of the m xture. O this anmount 2 t.o 20,
preferably.5 to 108 % by weight, 10 rel ative go.the sane basi g é%‘3&f
conposed of polyur t ha f the 'general fornula given above

m xt ures accordi ng ?o rfhgiée?ﬂ'oﬁ @HléoZ-e@nfoﬁ-ayn a polymeric preferp
saturated, binder. Wter- J% Sﬁléiufglc;l}?l nders which are sol ubl e or a';] I

{1able 15 in aqueous al*kal Yiare groyy effre il lﬁ}qg The

Kblv'\%ders can- cont aigiasy ?eﬁh 533}15' rt solubility i n%hf %‘Fﬁ%p‘fﬁﬂfﬁ%‘ :
acid, sulfonic acid sul ; ' nﬁyzcate@i &di crenity dricte anq_,regi]?‘ bly
carboxyl groups rouP rﬁgtgbgders a:ﬁ co pol ynmer s of %ﬁi
acid and C) '20 aFky net acryla §1%0d = dgnicatad alga %5%2&%

‘ot her conononer asupBey hagej bed in DE-A-20 64

DE- A-23 63 806. > gmoup R 3° g?ﬁﬁg‘éﬁjéyaﬁemeﬁbﬁa gnroup  anmount of 40 to

80, preferably 50 to. 70, Tﬂebfoxﬁgg_g | ati ve,to the non-volatile
‘constituents 25 of the m'xture. Al gfrnale‘!hﬁuﬁ%ep%ymgﬁbéﬂhheeeomao;h&susgdiﬁs

phot o- initiator sgémerak békwess a@cgﬁdl to th ntlon Exanpl es are
acridine derivati vef t;ﬁ.for exampl e 9- phggylﬁré‘cﬁﬂp 5> to 45 % by weight
9- p- met hoxypheny | R@&+3eive, to Ehacedyleg £e 063 304
acridi ne or ben.zpa)acridine; phenazine deJFJF?/actoin\%gt“FBFSeQearfﬁl% mixture,
9410- di net hyl ben é‘}fwﬁerﬁ;mmet D- tmtztyl B AH) ne or

\yat | veosa‘ﬁ) u,'

10- net hoxybenié(g) nazi nne cui-noxal’ ne deri -
473t ri met hoxy* a&%é’ to 3hy meatedagid. La B 'E%’fn\bo?s ? of polyure

henyl 5-azaqui no ui noxal ine or 4',1-
g zi:h 3% °r1L >5° he general formula given above

-

The mixtures according to the inven'l:ion also con-

'tain a polymeric Preferably. saturated binder Wa'ter |

insoluble binders which are ‘soluble or at least swellable
15 in aqueous-alka"ine solutions are preferably used The

binders can contain, as groups which impart solubili‘by in

alkali phosnhonic ac:Ld sulfonic acid sulionamide carboxy-

| lic acid anhydride. and, pPreferably, carboxyl groups,
ferred binders are.

Pre—

. copolymers of methacrylic acid and
go -alkyl me'l:hacryla‘tes and ii‘ apnronriate

" also suyrene or-
o
er comonomers as they have been descr ibed in e

: D_E-A 20 64 080 and in ‘DE-A-~ 23 63 806 The ‘l-:Jin--
ders are used in an amount of 40 't:o 80 preferab"y 50 to.
70 % by weigh't relative to the non-volatile constituents

25 of the mixture

4 large number of subst cances can be used as iaho.to-
| initiators in the mix‘ure according to the inven‘tion

' | -Examples are acndine derivatives for example 9-phenyl—

acridine 9—p—methoxyphenylacridine ’ S-acetylamino-



“ad ne" and qui nazol i ne derivatives. . The acridine, phen- azine and

qui noxal i ne derivatives are preferred. The photoinitiators are in gener3
used in an anmpunt of 0.01 to 10 preferably .05 to 2% -by wadghos 10
The m xtures preferably contain at |east one dye-.stuff to make the
devel oped” resi seridiercidr bemze@)miridine; pH¥nddine YRR Bres” for
conbi'nati on of at |east two-dyestuffs is advantageously used, of ﬁhié% at
-l gast -one dyesexBmpdieaisydO-dimedtiydibermo (a ypidimizion a%lretiaYent (a)-
\Lroyed at tenperatures above 200 C ie. becones colorless. The other
dyest uf f shoul d P&eaBRANEy o3uAGHRe thoxtyhenz o (a abitnading ,betaiald@line deri—
t enperat ures above 200 wC W t hout change, - It should nmake the sol dering
stop mask cl ear| YaWiVESsy £oFuerRgrds dgh 'nd "riainedhoxyt-& 3-#iphenyl- .
Sui table exanples of dyestuffs Wﬂi Q change color. on expdésure are

t'ri phenyl met hare 3y B0 Ficaft aidd BEAR Y erdt, 505 PhetydeSerizasuiinox—~
DE- A-28 07 933 (z,US-A-4, 241, 166. Sui tabl.e light-.and heat-resistant
dyestuffs, are 25 3+8591 67 G ing Gerdy. &Sa dydReurcrétinge rhean~
mula ' N-C=C" | L G=CH. RCUCI P =0 ~~0 -10
0 063 304 or ant RFARS A §§8§9QQF§EFQF fsrivediyes arg. preferred, - The

but oxy- phenyl am 3di raxy. gat hraguinone. xM xtures accordj ng. to
t he invention caﬁﬁéFggnggﬁfkpégngT% g d%%ﬁ%%aﬂaﬂﬁﬁﬁoﬁﬁrén BRRY °%!%gdi
hotoinitiators ang- d e i ob othe addi tives, for
P 20an0, dpeskubhdny o2bPa0l OWBy GHIRRRETY additive

-~

N I ' 10 The mixtures preferably contain at least one dye=
{Tj stuff to make the developed resist stencil mqre-f
visible. ~ For this purpose a combination of at least

two dyestuffs is advéntageously-used_, of whichatleast .one
dyestuff changes its colour on irradiation and is des-
.15.trqyed at temperatures above ZOOPC, ie, becdmeé colorless,
~ The other dyestuff should be able to survivé nct.bnly

irradiation but also temperafureﬁ above 200°C without

G>~ ~ change, It should make the.SCIdéring_stop mask clearly
o . visible during soldering and théreaffer; . _
' | | 200 | _Suifab}e exampies of dyestuffs which change color.

on exposure are triphénylmethane dyestuffs and certain azo
._.dyesfuffé; asfdésbribed_in DE-A-28 07 933
(= US-A-4,241,166). R |
B . Suitable light- and_heaﬁ—resistant dyestuffs are
Hi25 oxazolone dyestuffs  for example a dyestuff of. the for-
. mula’ o o - o
e sl I/ T Seecnd Vecn
T : ,'S“O o-c~ 3



~exanple inhibitors to prevent the thernopolynerization of the nononers,
hydrogen donors, sensitonetric.regulators pignents and plasticizers. The .
m xture according to the invention is pre-ldQ.cesséd in a kribWiéa3P4 o
give a dry resist material. ' In general a solution of the mixture in a@

solvent is appligd dtiersghirde d}aystusﬁsppmi- exauplexanplipi s Oplyest or
film and dri ed. The layer thickness of ’t he resi st | ayer can be about 10

to 150; pr eferatibwt&@*—tphérl’;ﬂamino) EbG-ﬁn.hgdr:bSvsantaceqoinohe Iayer i's
\p?/ef erably covered W|th a covering film' for exanple of polyethylene or

pol ypropyl ene. The - * Mix$uresack ordimatto ctire bietntich fean heldor cont a
full width roll which in the case of demand can be cut into resist rolls of
any “wi'dth desireeginoln additipr ¢ |mencmerge M&%@e@hﬁtm&wﬁorﬂe
equi p- nment customary in dry resist techpology' 1In commer - ci al I¥

avai | abl e | ani AR AXRSE I SR4RS ef o FheT sc‘bﬁquﬁdfah@-'\f% or

Wi ch i 8 to-be peanrle MRS b W ETERhs IR PR T A SR
ori gi nal i iﬁdp ¥ SRononse BG4 CoRbE0r 4 SrOREEy A0HREE .
freed Trom the %ﬁ%ﬁ%ﬁ#'é‘%ﬁ%ﬁ%ﬁetﬁs. 7 a known manner s reZL.?E able
gi\é%ﬁgeg? glr'ﬁaﬁlquriggzll ﬁ% n‘E’f;at es %%WI% b%%kéﬂf%}gs or aﬁckall
nehal silicatgg céé’sé’ﬂ“fﬁ" a'ﬁn&:ﬁ@ﬁdi&%ﬂ to give a dry resist material, ~ In
"‘, _' general a solution of the mixture in a solvent is ap'oln.ed
) , to a sui'table 1ayer support, for e:;ample a polyester film,
 and dried " The layer thickness of the resist layer can be
. about }Q_to 150, preferably 20 to 120, pm,  The free
_ 15 s,ur_'-fa‘se' of thé ;_".Layer is preferably covered w:_i.th_ a covering
f:.lm. for eicamﬁlé of polyethylene or pdlypropylene, . The
| finished laminafe can be s‘torsd in the form of a full

® S width roll which in the case of demand can be cut into

res:.st rolls of any width- des:.red

20 | The films can be processed by means of the equip-.
| ment customary in dry resis» technology, - In a com_mer-
cially_ ava:.lable laminatmg device the covering film is

| pulled off and ‘the solde_ringl stop resist layeris lamin-
ated onto the printed circuit board which is to be pro-
. 25 tected and whish has been provided f_s';c' e:iample',' with
me'tallized bores: The board. thus ﬁrepare’d. is exposed
tﬁrough an oriéé’.nal -Which protects those parts of "bhe
board from irradiat:.on which must be left free for the

solder:.ng process



organi ¢ solvents which.are mscible with water may be added.';ﬂll , prepa
printed circuits boards- covered by 10 thefplhcessﬁstepszKﬁ ettt i bed.
must then be subjected to-a heat treatnent before the sol dering process.
It is assuned that in thfBetrestrEnfipns; stopednérpmngbe sunporm fhlmhe
epoxi de to give an ggterfene rgéing network which is responsible for fhe
gogd mechani cal , 2 RetFEeLaRed chanf- kgwn BANRREper t PUdtaPlendevslapersg

\Stop masks, This ther- O-~~~~~g~~~~z~~~ narqtrezﬁnfpt is in general
carried out bet RER 3UeOURd REBDEFRBIY PEHERP AR EKRL R reRPLuEAEESof £0F ¢ o

clec- o) ¢ compoTRHRELT: COMELLCRS 18t BOSHRIEhCar cSLRE oBROSS FREDOR
d | | i t . - | . . > P .- i
the gzegln_o:oin% :#;%ségér g%%i%oﬁéﬂéé'i %S%F%%gg? r?ﬁzwl%gbd i dpfiflegdre 1N
treated with a %#héffl§%bﬁ££§ﬁrfbﬁré¥aﬁ¥ﬂélﬁ@' osgbdgrbggwg#g thoFaﬂgt_
oW soO | e TF0 d

subjected to f dering Tn a conmercially avall a wesol dering

-machi ne. The sol gpnkngeéhtixesr UsBEaAle KROWEREYI GRYER Sh&-miVEEB1WNLSRY
permt soldering tenperatures of about 2300 to 2600C A known m xture

contains. for expapée m&P U6 added?- _ . 0 063 304 by wei'ght of
tin and .37 % by wei ght of | ead. Sofdering stop nmasks according to the

invention can be used suFaEbpfptéyanedoprinpedcesseaitnbolirds tebvered by

stall'annunté; for. exanple up to 10 96by'height" of .wet - ting agents or <E££>

Ty 10 +the process steps just described, must then be subjected
%ﬁ o - to a héat'tréatmgnt before the scldering procéss, It is’
assumed that in this treatment parts of the binder react
with the epoxide to give an_ihterpenétrating nefwork which
is respﬁnsible for”the.gpod mechanical thermal and chemi-
iS cal propertiss of the soldering stop masks, ~ This tker-
mal treatment is in generzl carried out between 80°C and
';150°C for approximate treétment times of 10 to ho.minutes;
| The board which is ready for soldering can be o

equipped with electronic components, the connectors of

'-:] 20j:which are bent across the co;respondihg lines of the c;r-
R &_Sui'b in those areas o laid bare in ‘l;he developing .
process.. ' .  - T' ' _.
S The conducting side of the board can then be treated
'.'with'a suitable: commercially available soldering flux
.25 and  subjected;-to_ flow éoldering'in a commercially
 available flow soldering machine, o
Thelsoiaering fluxes use& are'known-eutéctic mix-
.tures;which permit soldgring temperatures of'about.230°

to 260°C, A known mixture contains, for example .63 %



%aced through hal e pl ated printed, circut boards are sol dered 5 by di pping
imo liquid metal baths; The mixtures according to the. |nvent|on produce
sol dering stop resi st Iayers.mhlch are dISLI%EUIShed by a m ifégp”'téiza
and nmechani cal. strength in the unexposed and exposed state an |gh

heat resistance ity tvieidiot edposes a0d HPSy- g#rﬁgi%ﬁéth ir@?%rred

pﬂotopolynerlzable | ayer s have in conbinati the pre :
phogoinitiators a high sedéldéviny &0obifd n fact

tﬁﬁésllnklng t hr oughout _t he Iayergls 0 taJﬁ%% §%§%§I%ﬁ$H28cgé% %ﬁG%ﬁgﬁgn

| ayers.. . Even |canrhecuaﬁﬂcﬂu¢¢es&$&5§¢sa1§oag@ VSrdOfs e t g @ngﬁegwo_
layers can be devel oped accept- ably and conpletely by neans of

aqueous- al kal-i ne iiﬁnfui; dihgr o e- hendjeo eich teedt] prteivit egp ed rinaite bsareaNake sbh]@érlm
ally cured without excessively inpairing the flexibility of the mask or its
adhesi on to thé dbsHrRnannte H:tmmictcnetta?erbargmhe posi ti on and

-di mensi ons' of t‘he areas | aid bare by devel opi ng. The .cured masks are
resistant to atnps- phem??etmﬁﬁtﬁﬂeﬁuﬁPQQﬂ#ﬂmgﬂtwrﬁhenﬁnxartxmnrprodmde|y
long tine perlod rea after_exposure-of the resist |layer a

hi gh- const r ast R FIH Thelavgrs whichars distinguisheddsy a

retains its hlgh tr st._Ggaol.oration even affer_the sol dering, Sol dering
stop masks obtauﬁzéh #h}%ﬁgﬁtﬁQQ;QﬁéhﬁQEQE}tﬁ)3?R£#hnkﬁnthﬁ1QHQRPOSEd'

Dot tettrae Trom i Sl d Shntg W%ﬁé%ﬁs‘fbﬁe%?r”és%%t°%%¥% they
per“lmanent manmer eﬁ&e@‘ﬁﬂﬁ'f&smﬁbé Qhbaw phd B pare:r:':l'f:zabalre layers
5:3; S have in combination with the preferred photoinitiators a
' high sensitivity to light and a satisfactory curing or
crosslinking throughout the layer is ob tained even in the
~ case of thick layers, ‘Even 1n the case of thicknesses
15 above 100 pm the exposed 1ayers can be developed accept-
ably and completely by means of aqueous—alkallne solutions,
_ ‘The exposed and developed layers can be therm-
Qg"' "i ~ally cured without excessively'imoairing the flexibility'

of the mask or its adhe51on to the substrate and without

20 altering the pos1tion and dimensions of the areas laid bare
by developing- The cured masks are I esistant to atmos-
pheric thermal and chemical influences for relatively long
time periods. A.,.ready after exposure- of the resist layer a
hlgh-constrast image is obtained in the layer The" '

7525 light-cured mask retains its high-contrast coloration even
'after the soldering: 'Soldering stop masks cbtained from'
the mixtures accordinv to the invention are particularly
'suitable for protecting senSitive .electronic conductor -

structures from atmospheric attack in an effective_and..



&ggbodlnents of the nixture according to the i nvention' Unless otherw se

I ndi-cat ed percent ages and ‘quantity 5 ratios are to be understood as un|
by weights. Parts by weight are rel ated taéggrts by vol umgy asgd hgy g 1's

rel- ated to the nl. .Exanple 1 A solution pT epar ed fronl 100 26

_parts by weight of a ter o“yner from n-hexyl neth-. acrylate, nethacrylic
acikd and styrene an average nol ecul-ar wei ght of about

&Sﬁ?hi‘{‘ﬁn‘g‘“gﬁitﬁl “ZSBGLW% Sples Whibh £8RIGT DivELalL %%rgmﬁh;
of the el astom%f delpyle Zmlzg‘?xifé DYe egﬁ%m 95 ﬁ? “nvention,

2- bi s-(4- glyC|doxy en -. prapane,

9- phenyl-acridin ?é% &ﬁ%‘%é x:d L
6-trinitro-2' acgﬁ/ll anﬁ no- | etlfﬁt?am no- 6 rre%ﬁageasﬁo enz naenalr'ldyo 06
part - by vei ghts alath ok Rirfe (ot tun@ht@wocph&wk ‘1@@1559)“/ whsaqueiﬂes' n
107, 5 parts by wei ght of butanone and. . parts

by wei ght of ethaplweighte £tastel@tadises mwr*@gaaf@lmé §@|'i:l<17§\/5g :Ps rél-a
1 liter four-necked flask equipped with a stir- rer, a thernoneter, a

refl ux condenser sbedl talrfiengmX ube, 426 parts by mEight of gl yci dy!
net hacryl ate-and 216 parts 14 0 063 304 by weight of adipic acid
ver e ni xed by stiBxd eadd t he : .
| A solution was prenared from:
iﬁ' 10 26 narts by weight of a ternolymer from n-hexyl meth-.
2 acrylate, methacrylic acid and styrene (60:30:10) 7
' having an aﬁerage molecular weight of about
' 357000 and an acid number of 195, .
12;8 parts by weight -of polyefhylene giycol-hoo-dimeth-
5 acrylate, _ _
| 3.2 par%s by-weight of the elastomer described pelow,.
1,2 parts by weight of 2 2-bis-(4-glycidoxy-phenyl)-.
| propane, ' ' |

0.2 part by weight of 9—phenyl—acr1c1n

20 0;02 part by weight of 2 4 6-trin1tro~2'-acetylamino-
' ._ h'-diethylamlno-s'-methyl—azobenzene and
Of06. part by weight of 1 4~bis-(4—tert -butoxy—phenyl— |
_ | 'amlndkanthraqulnone in
107.5 eparts by wei ght of butanone and
.25 6,0 ‘parts by weight of et‘aanol

| _ The elastomer used was prenared as follcws-
A, In a 1 liter féur-necked flask, eqmpped with a stir-
rer, a thermometer a reflux condenser and a drying tube

- 426 parts by weight'of glycidyl methacrylate and 216 parts



-‘J@ture was heat ed. carefully to an internal tenperature of 80 C after the —
addi tion of 19.7 parts-by ‘wei ght .of p-methoxy-phenol and 6.4 parts by

wei ght of benzyl-tri- 5 ethylamonium chloride, After aboubt hours a

cl ear sol uti'on was obt-ai ned whi ch- was kept=- alhB@[err]C for % % 3%%er 12

ogs than 0.5 9 BRI 5 AGUFn Seid iEer Hired 1y o bocind hapryias dee
Gl orm @ ON misture WERILHR QAN 2o of %fe%«m% fRRpTabiTe
00"} & Saol veq 1 SO ey sk dant ool of DR Wl ELSEe ¢

100 ), di ssolved in 300Q,parts by vol une
placed into.a 1 Ig-mertHaty —pmi@l AR 1o PE PPL hyMivhdl A 1Std £ rl'gé’ 1-tri-
23:/;’ parrf by

t hernoneter droppi ng funnel condenser’ and dryi g tubg, and

wei ght of benzﬁqtﬁ'hirmifaxmnuhjﬁw&madﬁldy vol Afie®fatorsP | UtH Q- & pelded
whi ch had been prepared by dissolving 6.3 parts by 20 weight of iron(l11l)

acetyl acet onat e @edubiam peast ditadsigshtwinfcH nweed thdminiate SoPgretdy |a et

ket one and addin thyI et hyI ketone to 100 parts by vol une; A sol ution

* of 31. heprigai ghtAfifen i duimeorthe adurferchtof fackd rly-
accordance wi th A I.n 300 arts by volune of nmethyl 25 ethyl ketone was _
poured into the &9} "%ﬂ?ﬁé’l ahed was les tharp dB %04 added dropwi se in
the course of 40_m I’llfi?‘ to th solution in the flask which was heated at
700C and sti rredBe r elght ify an iaddigepeni 3@id soeymnate of

vo_IUrre of 10 the formula

OCN QEHCOO-(C 4Hg0-)_cona—f Y xneo
. /dn-

CHy : cH

zf’_\)

3

having an average molecular weight of about 2,000 and an
isocyanate group content of 4,1 % by we:.gh‘t (Adiprene L
100® ) dlssolved in 300 par‘ts by volume of methyl ethyl

: 15 .ke't:one were placed into a 1 liter four-necked flask

equipped with a stlrrer thermometer dropping funnel,
: 'condenser and drying tube, and 0,87 part by we:.gh't oi‘
) 'benzoqu..none and 0; 85 part by volume of a solu‘c:.on vere
added which had been prepared by dl.:solv::.ng 6 3 par‘ts by
20 we:.ght of iron(III) acetylacetonate and 0 45 part by
_ 'weight of triethylamine in me thyl ethyl _ke‘tor;e and adding
methyl ethyl ketone to _1do parts by volume, A solution
of 31.33 parts by wei_ght' of the reaction product obtained
.. in accordance with A -in"3_0c.) parts by volume' of methyl
- 25 ethyi_ ketdne was -poured .in'to tﬁe dropping funnel ahd



ws)hanol were added to the clear reaction m xture. Dis- 5 tilling off the
ol vent produced from.the vi scous sol ution a non-tacky rubber-Iike mass
whi ch gave clear solutions .in nunmerous orq_ar1|5c sol vents; sudlhe®ns304

t et rahydrof uran;. acet- one.or tol uene, Thé™r educed speC|f|c viscosity of
the product was. ada%ddld/r@p@mﬁsasdmctm c@urs?é)siﬂéumgtﬂinsﬂ:lelst @ tHe igblution
di met hyl formam de at 25 Cc.- A.110 cmw de web of a biaxially stretched and
heat-set 25 pmtﬂhclthpolfﬂ-eisﬁwmn.@h aMesp incladieadt a‘tf m0r?ﬂ/vandcaated'e|d1 a After
{ceatinuous nmanner with'a solution of this com pogition by neans of a slot

di e. After pad¥engoumsdudhirther ghbinngnsgosd 5|Qecr 49 partsydy viedame of

t hi ckness of 70 pmand_ it was covered with pol ypropyl ene film . The dry
resist filmthus® deWeRgs 28665 °oFFh§ EAT\WTEEN toR Rixtameyl | Rifh

oLl ums i sl ety Shed Slbbi e TEREsb o Sleetheel el o) L2
o ol S P BB S R

posi tioned evenl y over e support-core-a

laterally e digufebolel 8pEARSc SRivents  sHEENadl betr rERYY il O E

20[err] C the cut edges of r ol wer e unchange ete

resist outflows whechrl @ddukfest | C'i‘h'ég redutie ‘s%"ecgiﬁesxfd@rc%s%t"‘ﬁ lof the
‘tack-free after storage for nore than three weeks at 40[err]Cin a drying

cabi net . - 16product wa @632334@Qmafseﬁed1 odl as3 Haktrength $o2mtd%bmx
36 cm and backed with a 35 [err]mthick copper foil were used i'n the
| &yl nat i ng exper iﬁeddmethyAfomdddieoetdQ@&Ca)m havi ng '

) _ A 110 cm wide web of a biax:.a" ly stretched and

o

o heat-set 25 pm thick polyethylene terephthalate_film was
coéted-in afcontinuous:manner with a solution of this com-
position by means of a slot die,' After passing through

15 a drying zone the resist layer had a thickness of 70 pm
and'it.was covered with a polypropylene £ilm, The dry
resist film thus produced was stored on a full width-roll,

The full width roll was then cut, by means of a

+ slitter, into manageably sizedresist rolls having a width

'zo'_of_ L5 cm and a web length of 50 m, By selecting an op-
."timalwinding.t'ension_it"was ensur_ed that lay-er upon layer
- of t-he' roll was positioned evenly over the support core
. and that “the. roll did not slide off lauerally ie -did
not telescope |
25 . ' Even after months. of storage at 20°C the cut
edges of these rolls were~unchanged and completely free of
resist outflows which lead to sticking, The cut edges |
‘were still tac&.-free after storage for more than three

weeks at 40°C in a drying cabinet,



‘€ohducting paths'  wi dt hsof down to 200 [err]mand conducting 5 paths
st ances of down to 180 [err]m was produced on these boards in a known
manner by exposure by neans of: a commer-_cygl Ly avail abl e negatieae 3dmy
resi st .and an exposure nask featuring a circuit diagram The conducti ng -

paths, 1aid bare after thepggyelepiAdz1RES FhBRikei BEOLE nSs '
of electroplating as foll oy,v_sj:eyl. 40 mgnut es | ngé&cog%erE g?e??r%{rgfgeéga%%d.

friom Messrs. SchipackédtweithiGei 35i pmethStri goppef £hel wehanzkuaf ¢h- Bad
¥Brf aht Copper Bath) type Current density.2,5 Adn2 15 - Met al

coating about 20 hamigatisgnewmpeeiments.| eadAt contatbofr enaMeas BavSap! tter
Geislingen/ Steige of the LA:type Current density 1.0 A/dn2 Metal coOating
10 p[err]m 20 conduciingrrathsf pidtho6f thenphot 02@8i gh ahdncohdadding
etching away phe base copper- test boards having approxi- mately 65 pm

thi ck conduct Png PRARS' viisitaneesned downate \Ahg@hwar\\zaseIDEod‘ededoonsthSBe
boards” in the t t'%fégﬂi were obtained. In a further experinment boards
wer e produced on é@a ohI KRPVR BIARET ob¥| eXpoppee P¥iRearscafna eommer-

ca 6ot “an e b GEmpe s Sisted qupn - These boar e are
chon o o | st AL O A Ok S TRLELS Yo
o e bt gty mesiol g i exaHE AL, HLh,
) 10 of electroplating as follows: ) '
™ o 1. 40 minutes in a copper electrolyte bath from Mesérs,'
- '_Schlﬁfter_ Geislingen/Steige, of the ® Glénzku.pfer—Bad
(Bright copper Bath) type _ |
Current density 2.5 A/dm2
15 | Metal coating about 20 gm
2, 15 minutes in a lead tin bath from Messrs, Schlattér’
Geislingen/Steige,f of the © La type

Current density 1,0 A/dn?

ey " | -_-. ~ Metal coating 10 pm _ |
20 After"stripping offthe photoresist stencil and -
' etching a'way'the bas-e '_copper, -'te_s'l: bpa_i_‘d's havizig _a.pproxi;'
) mately 65 um thick conducting pathswitha tinned surface which
afe_ referred to as "Sn.‘boa:ds." in the textbelow, were obtained.
In é,fu'r'ther experiment boardsl were produced on
25 which only the additional copper reirifércem'ent was cax'-ried
out and’ ti'ie_. bése coﬁper was etched away, These boards |
are referred to in the text below as "Cu boards",
‘The 70 pm thick solder_ihg stop resist layer was

-laminated at 120°C by means of a conimérc'i_a_liy available



@ 12 seconds by means of a commercially avail abl e expo- 5 sure device
aving a 5 kWnetal halide light. then devel- oped in a comerci al l y

avai | abl e spray processor for 2 minutes wt 0.8 %strengbhnggda
carbonate solution and blown dry. - The printed circuit boards t

prepared were t e o I et dB oY .@% e G dar ds @ drying cabi - 10 net,

The cool ed boards were then wetted V\Aﬁﬁ e vvater- s'ol ubl e soI der| ng flux

ALPHA 709 from Messrs, Alpfa dadddds %tm% i3 &,]5%

Ywn through a com rrermally avai l abl e fl ow sol derlng bat at 2

Thi s process produdgdiziandsdnbovered utie gays b Wled MRGe r§<§1c§é19éti
and scratch-proof surface. ‘Even narrow conducting paths were lightly

shiel ded by the dloreda cetorndy byt qedrry of anubmprenic196c tHvelisl SH1D adashb-
showednei t her def ect snori ncl usi ons of air at the upper and | ower edges of

the conductingSp#te dexjce having \ ish e desial hedside ldigrtye the sdgvel-
formed on the sol derjng stop mask in_the case of the Sn boards due to a
fusing of the tifPSE A&k FHRT S der iavpilahlanspaaye mawdessardorases a

perfectly safe and_gcceptabl,e. adh sion of the soldering stop mask was
obt ai ned. 25 2 mm“‘gﬁ% Z’sq/\égétt*reé‘.ﬁ sediug capdboneie ﬁq;pglon

ot ey o eﬁpoéwrﬁ’é«qﬁ%e& e el BTRY BHARNE ERRTUS s g epared
same way as abov re

t'hen: provi ded t f -
O'SErSISIOE%SZI . \che So- ?Pﬁe?’e %%%d 5?’%1 a%ﬁe lﬂrT{éJEﬁr %ocheg'éao%f iR tah%yﬁéﬁtg- cabi-
aiT)leveling oo hatthe g?xt | tc'o'oﬁ.'édgbto'&%dso'b}e'itee%heﬂ WeltltedPQALYS IR Srater—~

i mersed into a hot ‘l ea n bath at
) ~ soluble soldering flux ALrHA 709 from Messrs, Alpha Grillo

and then passed with a speed of 0,25 m/min through a com-
-.merc:Lally available flow soldering bath at 240°¢,
_ This process produced boards hav:.nrr a dust—dry
. 15 very impact-res:.stant and scratch—proof surface, Even
o narrow condﬁcting paths were tightly shielded by the
cured soldering stop layer, and ground sections prepared

showed neither defects norinclusions of air at the upper

and lower edges of the- conduct ting paths.

- 20 - ‘Wrinkled surfaces ("orange peels") formed on the
| soldering stop mask_lnlthe case of the Sn boards, due to
‘a fusing of the tin surface during solderihg;_ Hoﬁeper,
even in these cases'axperfectly safe and accepfable adhe-
sion of the soldering stop mask was obtained,
25 . The Cu boards were treated as folloﬁs:‘
| The steps laminatlng exp051ng developlng and
.post‘curing were carried out in the same way as above
The laid—bare holes of the printed c1rcuit boards were

" then provided _with_ a ‘_l:hin lead-tin layer with the aid of



_gaa blown dry with.hot air at the same tenperature during 5 the

extracting. ‘During this bl owi nghol es which ‘i ght have becone seal edwere
opened up. A wafer-thin [ead- tinlayer—rggained i.n the hol s @8 3rOUNd
themas a pro- tection from corrosion, After this treatnment the sold--

7

ering stop mask shbeedoroallpdi hotrairllevEldngl pracébe,sol Thi ehideneribed
in Exanple 1 was used in 10 a n anal ogous manner to produce a 100 [err]m
thick resist | ayealr| devaiitsg ontdn thei hoéddtinnéngt thear geimtpdsedircuit
¥ev€l oped and posi-cured. - The boards thus prepared 15 did not have
wrinkly surfaces BPRERSsWEHEr iRgeERafpinte ¥h§°§rbcaduténuba&hiatEZ&@ﬁCe 1
was followed but 3.2 parts by meight of the el astoner described bel ow were
used instead of tﬁ%aepigYBngFYugéa theteair % $hgopampotiepperasuresduriag

produce as ingExapple 1 a dry resisf film ich was then_lLam nated -
exposed .and dgvelggﬁdextFﬁcéinthes_ BF86e§E€ﬁgb}P¥§§8yhP%E§IW?lﬁheméshﬁ
results as i.n Ex +emé wer e 9btfi&ﬁ%w°1he el.ast oner i _goL ur ef'hane used
was' prepar ed as_?gg Bugecose seale ‘I7?pBQFQSVBy.mei§h agerrieinl Laferic
di i socyan- ate gi ' | aml ¢, 1 initially iintyoduced in 250
parts %y voIunego¥fﬁe%ﬁ%ﬁrgg%é$ngétgﬁe%aftﬁgiﬁﬁ ﬁﬂéi??Bﬁngf%%eﬁa?F ByPTo-
wei ght of 14-benz | e 0] ] weli f44.k QN t cetonate
and 2 parts - ?gé#ﬂ&ﬁ ermoéaggééﬁgﬁby VO Eﬁg B#ig §+éé§?§§§g¥hgsgpgaron
of triethylam nei erBhpysteb hihsketRBReiNhe Bmpatihentthree-necked flask ™

equi pped with a thernoneter dropping funnel ~condenser
f-? .10  Example 2 -
a8 | | The sélution described in Example 1 was used in
| +  an analogous manner to produce a 100 pm thiék resist
'layerf laminafed.onto printed circﬁit boardé,exposed;
.déveloped and ppst—cured: The boards thus prepared
15 did not have wrinkly'surfaées after soldering,
Example 3 o |
 The procedure used in Example 1 was followed,K but

3,2 parts by weight of the elastomer described below were -

used insteadfdf the elastomer used there, This solution

_20"_was ﬁsed to produce as in Examplé 1 a dry resist film .
: which.was thén lamiﬁated;'exposed and ﬂeveloped: - In_éll'
thesé proceésingiéteps:virtually.the same resulfs.as in
.-'Ekample 1 were ébtained; The elastbmeric.p01yﬁrethane 
| “ used was §repared as followé: |
. 25 177 parts by.weight.of.thg oiigome;ic diisocyan~
- “ate given under B in.Exémpie 1 were initialiy introducéd
in 250 parts by volume of methyl ethyl,ketoneiwith the
ad&ition.of 1 part by weight of 1_4—benzoquihoné, 0.05 .-
" part by weight of iron(III) acetylacetonate and 2 parts



L

g;hrying t ube and magnetic stirrer;"' 5 - After this solution had been
heatéd to 60[err]C, a solution of 45,3 parts by wei ght of 0 063 -304 -
2:2-bis-[4-(2-nethacry|oy|oxy-'propoxy)-phe&ﬁjﬂpnopane a comerci al
product (calcul ated C-. 67 97 % .oRserved C. 67.9 % calculated H 7.03
observed H 7.1; tbS’aI"'ga'l C &t Hu%esrtr Fh spdation of triaftaninei
cal cul ated Br nu 10 .10RkS d.Br_n ery:,.65);..0i.n 150 parfs_ by vol unme
of nethyl ethyl Eeé?c(ﬁ)u fy %h@y%d%(}?oé%dd\%tsoe nﬁ' 9&8‘?&%&*’&'@%@3@:% AAESK  and
e’ reacti on progdigl paa: 3Rt Qi r 2. purs, at .65 . 70 G 5 ts b
vol ume of al cohol ‘\%efe &gﬁ%gld%eg:%%ﬁ%ﬁ%rquhg%f?pgﬁgvgwgd ggpﬁensezy'
distilled off ag ingekgggignﬁpggéﬁef%@ %Qﬁ%gé}‘ and recoverable from
ents c

et hyl ketone ‘and of her organic sol su as t'ol uene and tetrahydrofuran
was' obtai ned. § The produgttelhath s RAYRIGSREE id L S€95 14y 6800..68 48,4
(measured on a 20 1 % strength solution of di rretheay%rlr'rg%‘_’ esgtc2§ 'C?ﬂl"g°n
Exanples 4 to 7 bff &5g3t phirtswhiyc wefighttows oupexafal¢d-aeen ﬁj,‘%’ i&fyd_
which do not differ from Exanplesl and 2 in t'he technigues usg 0 g?r
them out, but thprepaxy)2phenfyldrpropanien bheomﬂebﬁﬁiluEQ@ducfmﬂ%@iddlﬁ%%d
cause the resist to have differing properties this is briefly noted in the
table, ~ The quafti 67e97gkyenbareved Far 67,9y Hseicglculated H:ngep3used was
in all four exanples 26 parts by weight of the terpolymer indicated in

063 304 Exanpl e ?bservedr HiedudsecaheudadeduOHs numdberat 2839, nobsenved DHer e

added in the sane quantitjies as there. . ]
N 18 nugger:'ﬁig; ca&culated Br number:'62,5. observed Br

~ o ' _number: 65): in 150 parts by volume of methyl ethyl ketone |
was added dropwise in the course of 30 minutes  and the
reaction product was mainfained fqr é.héufs at 65 - 70°C;.
5 parts by voiume of élcbhél were_then'added; After the’
15 solvent had been distilled off a dry, elastic rubberf
soluble in"énd recoverable from,
ethyl ketone and other organic solvents, such as toluene

and tetrahydrofuran, was obtained, ' The product had a

7y
t“: _ reduced specific viscosity of 0,58 dl/g (measured on a
:%;;?f ;:' 201 % strength solution of dimethylformémide at 25°%C),

Examples & to 7

In the table which follows four examples- are
- summarized whibh do 'hgt differ from Exémﬁles land 2 in
. .-the_‘_techniques used to carry ‘Eheﬁ'out,' but there are
25 dii‘fe_re.nces. in."t:he' -re_c.ipe.s used, Where these cause the
resist to have differing p‘ropef"cies .th-i.s:'.i.s ‘_briefly
nb_i:ed in the tabié_.- | The. quantities gi‘ve.n are in pai'ts _
by weigh'ﬁ-,. . The bind_er used -ﬁa-s in .alll' four éxamples
26 parts by weight of the terpolymer indicated in
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%2, - " 0 063 304 PATENT CLAI MB: *cL M S*( 1.
radi ati on-pol yneri zabl e i xture ccntaining @ a conpound Whiods 10t at

| east two Terminal ethylenic- ally" ‘unsat ur at ed groups and which can forma
crossl i nked pol ymer by means -of chai n-pol ynerization by addition which is

Initiated by free radicals, b) a polyneric binder Mﬂ ation

initiator which can be actlvated by radiati on char |t
céntains in additipargnraiomyeund which has t-o epos
upkecul € and a no| 8etH-ar—wei-ght—of—no nore than 1,500. 2. -'.- |

di-at I bl t ih C d h
cpoxy aroups. I n a Fuanti tyA #’éfi%t%f%lﬁ#ﬁé%?aﬁemg f"g”ccﬁ%ﬂ

di at I d th d
havi g ?Gopipﬁﬂirg%&%??%%‘%ﬁ. L0 bt lat B o HRERT s?c%ﬁg‘f)ﬁ”“
phenol’; 4. A ST Aln HDEPOL YSB! FZSRh & é‘h&tﬁffcﬂsc&gaf?’?ﬂt%ec baki Akeq

mhereln t he conpound "havi ng two epoxy groups correspo generar

formul.a CH - m@%ﬁé&ﬁnéﬁ'@r&:&ﬁ@ ‘6f (En&IR- foTneri L ftbn by 2881

R in which Z denotes an al kyl ene or hydroxyaiky ene
group having 2 tC)whrGMme hhdbbabed abgr OrPe radiddis, 0 063 304

CA3 - CH3 3
. b) a polymeric binder and

c¢) a polymerization initiator'which can be activated'by
radiation: |

characterized in that it Eontains in addition

d) a compound which has "n_.*.«fb epoxy groups in the molecule znd
a molecular weight of no more than 1,500.

2, - A radiation-polymerizabie mixture, which ccntains
the comnound having two epoxy groups in a guentity of
1.5 to 10 % by weight,. | |
3. A radiation-polymerizzble mixture as claimed in
claim 1 wherein the compound having two epoxy groups is-
a bis-olycidyl ether of a d-hydrlc alcohol or phe enol,

L, A radlauion-nolymerlzaole mlx‘cura as c¢aimed in
claim 3, wherein the compound having two epoxy g:oppsL
corresponds to the-general formula - |

CH,~CH-CH,~0~ (CH~CH,-0-) z-'(o-csz-c:-z-) o-caz-cn - cH,

b 1
/AR | N/

! S
in which'Z denotes an?alkyle ne or hyaroxyalky*ene g”oun

having 2'to 6 carbon atoms or a group



8/ | t~0~g2- C~aB-cH2de \ O n3 CH3~~2

31CC3 - < ' - CH3 R denotes a hydrogen atomor a

met hyl . group. n; and- n2 denote nunbers from.028a 10 and n3 demot&s Hr a_

nunber from1 to 4. 5. A radi ation-pol ymeri zabl e mi xture as clalned<2§9

claim1l1, wherein the polynégfgable conpound cont ai ns acrylathgr

ng;hacrylate groups as unsa urated groups. 6, A
di

dat i on- pol yneri zaf ur ¢/ af\ claimed in cIaLn15Zw
betyneri zabl e conpo

reli t hg
CH g~ GHOBTC T @
a di hydric or polyhyorlc pr na‘y al cohol and a pol yur eFrane o=/
forrrula_AkO) CO\IH—QCNH(C:!3 -CHZ - X-CH2 - CH OCONH- CQ
2 (% m - ~~ ~ ~~~~CH Co. | "2

CR. R b | |
bi nucl ear aromat i ?laﬂ?ﬁaFeah?‘(ﬁyfie °§ﬁ§‘u3§f’8t ﬁfeﬁ 5‘?13332%#?32’23%%2

menber X |5 one oReeReSoPuiBere 2aRn, e 30 knl BaloBMRIES. BB M ity
Ph is an. optlonally_gﬂbitfgtgted phenyl ene group. -24- - C 063
304 X S an al kyl'ene group having 1,- 4 carbon atons andyX.

5. A radiation-polymerizable mlx*ure as clalmed in

elaim 1,  wherein the polymerlzaole compound contains
acrylate or methacrylate groups as unsaturated groups.
6, A radiaticnrbolyme*izable mixture as claimed in
claim 5 where in the polymerizable comnound used, is a
mixture of an acrylate or methacrylate of a dlhydr;c_or
polyhydric primary alcohol and a polyurethane |

' of the general formula

{(.Ak—O) -COVQ-Q-NHCOSI—-— Cx-CH -Y—qu Cﬂ-OCONH-Q-VHCOé}—-

R

(oo o . L Cdz . S5y
| . ! [
0 | 0
| R |
Cco Co . -
CR . - CrR .
n . u,...
qu CHZ .

' in which Q is a bivalent mononuclear or binuclear a:ematic
| radicel which.is unsubstituted.or substituted'by lower
alkyl groupe and which can contain a lower alkylene group
as a connect ng member _ .
¥ “is one of the groups -0-Fh-X'-Ph-0- and
-ooc—(cnz)yecoo-,
in which Ph is an optionally substituted phenylene group 6

A,



—

.S, a-nunber from2 to 12, Ris a hydrogen ato?%nor a net hyl gro p. is an
arkyl ene radical having 2 - 4 car-. bon atoms “nis a nunber 9 m:ﬁ fo

_ 50, n
i s a nunber fromv];t to - @
nadi at i on- pol yner | zag%e%nrfxt u&&ezéég al rt‘ecf1 ;hI' ‘m fg ‘tﬁﬁ'e.?%? rgt(qpés and y
pdl ymeric binder ijg \éatzﬁm’déi%&*r‘&i @ ayl 3! lt@'& q ny SWE' | abl e l n
YT e ab & M H8Tre

aqueous al kal i ne sol utions. 8. A radi’at1 on- po

claikmed in claim hne“bldylldgr@ﬁb t lﬁ@tniid Yart (IS end Wasdiyest lﬂ -‘% i Clg %e_
o

\chen?ges its color on irradiati'on and is des- troyed at terrperat res a

200 Cwith I'oss ofboroladomsndnt Hes @ member Briont HARGL GO ff TAH FHhinfk ANE
'terrpera- tures above 200 C. 9. A phot opol yneri zabl’e copyi ng nateria

having a flexibl el ﬁ@n&paﬂ-’@nto tlenmgomamper fraupportto @0 a transferable .

t hernopl asti c photopol ynerizabl e | ayer, containing a)' a-conpound which has

at least two ternifnal et hy @wddatdion nedymenizedd ey minytsiren dsiulelt pan frorm

a crosslinked poly means of chainpol ynerization by addition which is

initiated by f reecieé&lmcil, )erélﬁorbmem,lmem;@r bipdes) isawater-insoluble

phot opol yneri zati gn .i ni or characterized in that the | ayer additionally
contains d) a confB&ng° va'% f RZs 3G CESIx FHEldFPLs Al REVsSVSc@lkadiithen

nol ecul ar wei ght gf;ne.Apre than 1,500.

8; A radi_a‘tion—po-lymeriz'able mixture as claimed in
claim 1, which addi't:ionally t:_ontains two dyestuffs of
._which one changes its color on irradiation and is des-
'troyed' at temperatures above 200°C with loss of color

and the other is not chaz;;c,réd on irradiation and at tempera-
tures above 200°C,

9. - A photcnolymérizable copying tnaf.erial ha\}ing a
flexible transparent temporary . - - support and a transferable
'thermonlastic photonolym rizable laye*' cénuaining

a) a compound wh:.ch has at least two terminal eu"ljlezuc-
g_ : - ally unsa'turated groups -and wh:.ch can form a crosslinked
: .polyme*' 'by means of chain po’ymerzzation by ac.d’ ion w'niéh is
. im.uiat.ed by free radi cals .

b) a pclyme_ric binder and -

- o B 1}"‘1 A ETe DT o """;'tﬂ*
c) a photonqumer:.za‘pion in}.'bi.a;tor
: b T gy

madaltlonally contalns )

l"’l

character:.zed 1n tha

a) a comn%‘tmdiﬂhlc‘i ha@gbwa gﬁo;cy groups in the molecule and

a molecular-we:.ght of no more than 1,50Q.

AR



