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EP 0145 345 Bl Description This invention relates to conpositions whic X
conprise pol yneri sabl e material and photoinitiators for the polynerisationQ .

t héreof, and particularly to such conpositions for use in the prepar ti : B
of =ol'der masks. Duri ng the congpr @ct49348  Biri nted circuit boards, .

froma \Larlett\{ of devices, e.g. transistors, nmounted on the board ar /

t hrough IP8PERYIY, ¢ he board and sol dered therein to make contact with

cCircuit, e.fhisiffenfishotgtes toQBmBJ&ﬁroﬁ’s" W BmBide pUlyineiRABE Fhate s bftESHotbEhitRYs f0E

ef f ect ed thy polyntbrisatisa Ketedf, add particutariy e sueb a6rdpdsitioss Bolddn tHeadrépatiomafvsider.
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has 10 tO b@” h Cg;qb th .%t (] |tdr%7rd§ gvr ar? s%?d]ere fﬁ trar‘;zrtshtc:tr:se

appr opr i & tt e by ey MO ey et ey g
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di f f er entuniafAs] H‘% g omer backbone, i.s an aromati %b ‘g‘ﬁ@ R,

each of \)gfj‘ofg T REN Dade Ke SGT“Ff’éf"HFfP"‘at"f°8ﬁé“°t%'8°’B i"goReEN Ba’t’cl?ﬁ’é"r?é° i's
hydr ogen °0f giag drfrmt Bddy 3l the! BameP8tkiifédrdnt aldAS tHREINGGHM: LIEBLRY ist REIRgEAbr 2

acyl oxyrrmt/drryéartgrg}ums in which the acyl group is derived from an

ol ef i ni cahd i) umunnaar&brcetmb@k ylioxymethytigros)in afhlcmd'dlaw‘emumﬁ Yanieed feamh pe

Vi n % re polyneric bi nders ‘and (d) a

yl - ur é)[eﬂ turatedr
photet g ni t |§ &:%?eﬁ thjﬁg FI'87%I dehyde ol i goners” we nean ol i gomers
which (1) C@ﬂpbﬁo‘f@m, =TTy @ating unit [err] wherein Ar', each of which may
be the sanesyrardinitcaldetide adligorgers” hereoheagocﬂaomé)aommma cqrrmﬂamﬂar epasting ugit oup,
or a suit %lgtm;qﬂt g&'leelcmémhvhmavésthp megzsfdlffe hgoreetéhckernewﬁ%h
g?yabhy drdét?ﬁ,ﬁr"ﬁ nlg?thesor ogg YF o e, %F'gogé! or, 3«':33?? ?? Veéﬁe ;a?g:@gben
groups i rtea ¥ e acy group |s deri ved from an oI efl n| caI |y unsaturat ed
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wher e suwe'arg:om armo??-su ea G ﬁs i v'ﬁ;s; in 80 hjgg;z o *-
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have one or nore atons appendgntret /e\%_ grr] or [err] or a .
substituted derivative of - ) 8 fer L_/err] or 40 45 where [err] each
of. whi ch may bethe sarre or different, is group whi ch activates t he :
aronat‘Fc nu t lectro |I|c at a,%k &glcg | and i
oy G R b b e S il
rectrip Irc e present on the aromatic :
gr ou ps i ncl Stﬂbetltuentsevhrcalmaa bé mnt cmltﬁe,drorqptno unpepshmma (ptes alialigpver ikl groapsdavitpn -
at ons,s0e! u% fo fivetcarpen a?ms eghypethyl apshethylidbwenaikogr asenps e6. methonyt MG 0plo axaves. 9k o i

gr oups, iR eat |r s " MW kS nB'd o ogen
b0 rorot S A il b B e
e. g. . phewyan algngrabgisving ugwsbpcarmgmntso |; ‘an aral ky group, e.g. benzyl;

or an al kyIArgrngtmpldewﬂfen ouprqfwcsemtw@em uaftemwaprefﬁtﬁablv haveﬂtpmaotahn#séplem de
ol i goner € 2p¢ anrkpore prafered reé%%en an oefgi: na'rt@f ey c;y °f‘€l}8?‘¥'8?ﬂ§?t?“t i es

et e SR UG A (i bkl p ST
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| i nkages to ortho-para |linkages is between 5:1 and 2:1. By "para-para
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| i nkage joining the -Y - residue to 65 the phenyl ene groups.




EP 0145345 Bl By ‘ortho-para |inkage" we nean a |linkage in which a
[_ ,J;] group is attached to a first phenylene group in the residue [err]

siition which is ortho to the p05|t|on at which the [err] residue is
tached to the first phenyl ene gro ? Jégg group is attached to t
second phenyl ene group in the resi d 4? 1position which is para to
t he position at Bpwarthh-pbladinkaye’ -werrﬂahdu&abémahtcmshedn'é- gro@p it Beached@@afikst phenylene
henyl ene grw-p:pmahamrﬂvef—m—m etamlo'e'lwmqb la‘mﬁoml@ nosﬁtltbmwp'ple@en-ff‘-—resndue is

P!
ool ymer e bi Tet w—hﬁ-ﬁw ey swﬁw it stat A R e 1 b

descri bed corrpom&maaaaa«m araéraﬂﬂl u¥dlinGhRe SHefnt iRvehtidn’ EFerdBP naUd Wkedsitiel S bt
stor age at r oahenttesypare atixed ovitiugolyngri¢ hidiers us 8éreihafler tiefined @nd in the ratios as hereinafter -

ALO mati c/ al daR}‘é! %ﬁﬂo msa'?ebta'us@vmw ameckpitees@mo nohflawen s(maqsrae'roemamwature
ve nunbey, ts a et wee 0 and

ayerage mol ecuydiant: aﬂé«%}?i R R M’p ?gﬂée"n'.%?eﬁfﬁ y "TVﬁﬁﬂay ﬁ’?SEﬁ'iﬁﬁ
olfi goners forzsose in the present |nvent|on nay be "prepared under th

cgndi ti ons whi chAromatic/aidahedelalijdryersifos aseiiotbe presendinventopmayih erﬁteldmpmmeﬁammws
Speci fi catjor¥ 3’@’“&'22‘“65?{:":%@% P%@Bg ’éimeFP%%ﬂtemﬁchﬁaﬂﬁ:S% Noyfl 13 6504 g s
used in the RLE ?i%%‘g g%"gégggg % ‘b% 5
Ki-ngdom Pat e qmj' Lﬁ ﬂgp dﬁos d7%%nd oﬁ‘ﬂ" e'i%zi.f ango
L}r man O fenl eg ana&eaarywirtw &etﬂar&s So%se inrted EreseBl vantichydre teabdefdteroduts ofiS @rdttfane
t

e present m«mehtmeomdaﬁr lefdtomalhvleqwt ptm e Qdmemepr\@fz agid, wheetrthare quapelymies/ bring the

d a hydr oxy cfi "saf‘dlra A i3 N&@ ‘d“e"t ﬁe'fha velRnt :’Tcaf’tzy‘
pfepol yner bef; 8@ 6 %@"i?a %ﬁ‘ o O iﬂ,’ﬁ n";r‘;an.i
s§ffucture [erd arcentaamg sw@pdénwé &rmc Mdr@&@s ich’ déo@y% ate nﬁ@ peférBbly
Kyl ene radlreaatedmaa/mnlgrnamebfa ten carbon atons, hexanet hyl ene and a
ol of tH& zéer Qilzetp%nrebném welqsrtee Rgfehtsnngfg%@nra@swmem%:savmndﬁ&@m@t?fut;qp:;
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.CoNpr ess edirfade doy fesisecndsenaBpueyvieal soldermty at 2§5°f3cﬁ"m'¢11 tp eﬂ?i fﬁ%ﬁ"ée‘\m‘i’s@ﬁd the
““conpri secudadgowe d"as*&dt '('i‘ka ‘r"é'@“?’ 8@’@"9 E‘Jﬁ“sThe
Tam nate "“@&ggg %f’tt,"q }’L Shhor g 'fé’f%?%" ¥ 65?3“’@ .
e eréd} a d ced in :
‘through t 19'“:3 d&lrippied. lA\érﬁ-a Fodd-hadh datt@iwas schwntmssoldeenpﬂsure L
uni t CQ&lt;ﬁbdilcagmtEﬂﬁmﬁ&ﬁslB&GGs \Pidebs bfi 30 Stdeeh| (BTIISE10 dape were pressed firmly against the TR
surfaces and against the treated solder masks produced in Examples 19 to 24. The pieces were removed
with a sharp tug. in comparative tests, pueces of 3M Scotch (RTM) 610 tape were pressed firmly against
third samples of the solder masks produced in Examples 13—24; the third samples from Examples 13 to 18

were provided with a 2 mm cross-hatch pattern prior to contact with the pieces of tape. Retention of the
65 treated solder masks to the board is illustrated in Table 4. From Table 4 it can be seen that the adhesion of
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%0 Par ker Graphics Ltd) for a deflned period of tinme wwth a Stouffer 21 ~
+¥step sensitivity guide disposed on the Melinex (RTM film After exposur '
the_ products were allowed to stanEpa@ 1458348 Bt period of tine, the
. nex (RT f|In1mas renoved and the | ayer was washed wth

1, 1 1-tri ch'f' -'r°&ﬂ§ fe: m&%@@ﬁﬁ&%‘“g&b@&diﬂﬁeitb‘e'a‘r'fba SOIFET Rt i¥j lepst 80% plakat
MBdge nunbers inarca able 3 were resistant to the washing. To
prepare sol der masks, Exanpl es 11 to 29anke @ repeated (Exanple 11 was
Y epeated®twi ce) except 45 that the Stou fter step medge was not used, that
after renmoval o ; —weashrrgystepTv and
the cured |ayer EXPPRYTt] Stapding $tABU| ( ERafpte 1 ) or
by exposure to a Phméi p§ HPRnd 25 |Weldge (MalinBk SCREIM)gE
Reprograghic Lapp at a ($9n& 2 d it medu Q]S b EXPMPIRGRoVal 2N 12)
or by exposure BS. gea Mg sSLep fjortowed gy teap g at_tood for 1
hour (Exanples {13 e refistgnce Y tHeldol der nelks
(Exanpl es 12- 24 ri de8was {det et®i nqdlby pl aci n§ thref
drops ofsnet hylleneighl st sanpl gs thgweof agd pllowigg to ptand
for one mnute.] Th own in Tdble 4 4o THe gesj stancg of the

sol der masks (Bxa sol der Qath Was detérnj ned as foll pws.
Second sanpl es Jof the 4 wer# di gped 3% M]l 22cof e Roshn Foam FI ux
PC 26, pbaced dol deé dce dewn flor 380 sedom@ds pn a 68:40
tin/lead sol derf bagjh atf 285G alldwed §o cqol fgy 3( g§gconds and the
surface was waghed 1,1.1-tridhl orget hdgne for m nut The seconfl
.sanpl es recoverne f‘éMomthis1 reatr%nt_are kerelﬂ%fte Peflrred fo as
‘trreat ed gol der nask%. he, tr&at ed |sol d&r ndsks $? odyced8 in ExanPles 1B to
18-dere found o bggneilt her gul |l ec norsblistereﬁb t e grept ed sgl der [asks
‘produced in Ex nplgf 19 to- 2? werg foupd tq be sappleg 2 mm ¢ross- patch
‘pattern was scred 1 n tlhe sol der fasks™ 60 produted ifn %x les 13 to [8.
‘Pieces of 3M Sgot ch2(RIM 618 tape wer® préssed3®irm ¥2aghi nst #he suffaces
rand against the treated sol der nagks psoduded i30 Exgnpbes| 19 toc24. The

‘pi eces were reTDveg4mﬁth a f@arp tug gn ccnpargglvé ggst pleees of | 3SM
:Scotch (RTM 6f0—tape wer TSSEU Y ar sttt osamptesT o T

:sol der mpsks p Bduc'}'e)’cfﬁ“ﬁ‘ﬁg fe‘se"‘fgeéf ’(ai‘?gytmr?l‘es&ﬁﬁ‘l"és from Exanples 13
1to 18 were pro}Bededvemyt Idzafﬂcm orichssdree tleaping eyfn thei BelirexcORTML: Yith
jthe pieces of [|ape.udigher! (RFMPIremBFe&Oeddiayt ¢ S $eecgPsks to the bpard
fis illustrated T tapre 4. From 1apte 4 1L can be seen tnat tne aadnesiton of
18 EP 0145 345 Bl the sol der masks to the base-board after being
tsubjecteéf to treatment in a solder bath is at feast 80% of that of - t he
luntreated sol der masks. TABLE 3 Exanpl e Solid Layer Exposure Standing

iStep Ease of No. - Prepared in Ti me Ti me Wedge Mel i nex:
(RTM 10 : Exanpl e No. (m nut es) (mnutes) No.

+ Renpval 41 3 10 10 11 _ A 12

N . 8 10 11 A 15 13 5
15 _ 30 8 B 14 6 5 _ - 30

18 B 15 7 5 30 .- 12 A 20

116 . % 8 : 5 30 12 A 17 9

45 30 15 C 18 10 5 30

{15 C 25 19 - 5 5 30 8

iB 20 6- 5 30 8- -B.21 7

45 5 30 12 - A 22 8 5 30

212 A 30 23 9. - 5 30 15 C

424 10 5 ' 30 15 ' C A Mlinex (RTM
‘grenoved cleanly in one piece. B: Very difficult - with some tearing of the
3Melinex RTM. C  Melinex (RTM renoved easily-in one piece. 40 45 50 55
‘360 65




9 EP 0145345 Bl TABLE 4 Exarrpl-e [err] Sol der

mask No. ‘resi stance retained 12 A
al3 A 90 to Cr13
98™~14 A EP 0145345 BYH (114 ,

5 15 15 ' TABLE B4 85 CT15
95 16 . B o 85 20 CT16
95 17. Ex&mple CH,Cl, |50 €Tédider mask

50 18 s C No. resistance? 118 etained

20 19 7 BT e

100 20 10 A 80 CT20 2 - -

100 21 1B ' A 80 35 90 _ Cr21
100 22 4 B3 |80 CT2255

100 40 23 3 ' ' 80 CT23
100 24 e A ) 80 45 2 - CT24
100 a: Not deterT nedcT® N blisteri ng. 50 B: Surfa&ce remaijns shiny. Cs

Sur f ace,remai ns shiny gnd unchanged. gCT: Conparative tggst. 55 @ ains 60
1. A polynerisabl ¢ con;g_ﬁ tiof which conprisds (a) an _addition
i pol ynmeri sable olefinic 5%/ aturated ol igoner which“(Ci) conpfises the
repeating unit [efr] whkerein [Jerr], ®&ch of which may 8% the same or
differept along the ol ¢egxsrer Ppackbone, is an jaromati c 9gr oup, 01 a suitably

substituted derivative 4hereoff, and as . [erfr], eachggf whichimay be the

sane or differentjal ong the olli gonmer backbong, is hydrogen or 10 * C
L M S * EP 014p 345°BY TABLE 4 Exanple cHéc12 | %
‘Sof der mask No. - 18 regi stance r é0ai ned 12
AN B : e 13 d A 20 - 90 10
C113 ' S | 8 14 A
: CT19 . 100
%0 20 A - 80 -
cT20 ' 100
. a0 | B 80
L - . cer2l o | 100
o B I T A
. b er22 {0 0 ] 100
o | 23 e . e0
. | er23 - | - . 1. . 10
S DT T Y - 1l - so

a: Not determined.
‘A: No blxsterlng

| B: surface remains shiny. .
Cs Surface rema:.ns shlny and unchanged
CT: Comparat:.ve test. '

Claims

60 1. A polymerisable composition which comprises
{a) an addition polymerisable olefinically unsaturated oligomer which (i) comprises the repeatmg unit
~+4-Art—CHR'}-
wherein Ar', each of which may be the same or different aiong the oligomer backbone, is an aromatic
group, or a suitably substituted derivative thereof, and
65 R', each of which may be the same or different along the oligomer backbone, is hydrogen or a
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115 ' 5.

05 17 c 2> 24| Illllj I ||I|I || |II| Tome
100 30 20 TABLE 4, 80

creo T B é
80 35 . Exmlle CHzClz $ Solder mask 100 22

B : $ B9. CT22 resistance retained 100

40 , 23 12 A C a 80 CT23

C'}'(Z)g o 15: ' A 100 g SONg? dermned A No
blisterin§. 50 B: $urfa€®l¥ennijns shiny. C. Surface re¥hins shijpy and

unchanged. CT: Conparatiye test.| 56 Cainms 60 1. A polynerisabje
conposi tion which c¢ nprlé,ﬁf (a) Jan addition pol yneri sabl esol efinially
unsaturated oligome c (i) -qonprises the repeating unit [err]} wherein
Ar', eachsof which pay b¥3the sqme or d fferent| al ong t ol i gore
backbone, is an arofaticcTrup, jor a suitably substitutexs derivatjve

t hereof, and 65 err]ygach off whichgmy be the sane ogsdifferept along
the ol igonmer backboge, |s hsydr ogen or a 10 HP 0 145 345 Bl hydy ocar byl
group, ared (ii) has pen andfjor term nal acy] oxynet hy?5 groups jn which
the acyl group is deri veu7from gl efinigally unspturated arboxylif acid;

(b) an addition polynerigspl e viijnyl urethane; 5 (c)s@ne or npre

p j-_,-x.msric bi nders; fnd (fig a phqto-ini td ator syptem 2. fbpolyrrer sabl e

nposi tizen as claifred in claim{l wherein the afomatic groups [erf] in the

i gomer have the s{ruct®f [erfj] wherein [err]]is the pHenyl ene proup and

is adirect link petween two phenyl ee groups| or a disalent repidue

ich contains one pr nogs n chai n atons each pf WhICh ons 10 | may be

rbon orpa hetero fatom an have one or norg atons endant [ her et o.

. A pol ynerisabl e "orrpo t|on ds claifed in clpim?2 Wne in[err] is

ygen. 4. A pol ymeﬂ sabCEConmpgsition as clainmed in-clt@®n 2 wherpin the

| dehyde from whichjthe gjigoneq is dergved is or mal dehggle. 5. A

ol ymeri sgbl e corrp0>|t|o(gr s cldined in claiml wherem%i; ollgoﬁer has on
D

s

ver age between 2 1 acylfoxymet hyl groupp per ol | pcul e. 6.
pol ymeri sabl e conposi t#dn as ¢laimedBn clain 1 wherei the oI i gonmer has
number average no|ecul @r22nei gyt of between 90P and 11960 and a wei ght
verage mpl ecul ar wei ght,pf betyeen 17QD and 25p0. 7. A gglynerispble
onposition as clai fred |n cl ai m|1 wherern the vl{nyl urethane is the

eaction 20 produc} of @4# et hane prepol yner ahd a hydt®Ryal kyl gster of
crylic or nmethacyl}c ac24l, thelsaid urethane pfepol yner8®ei ng the reaction
roduct Q‘L a diisocL/anat@r—gf foqmula [err] wherp R2 is gogli val ent

25l .
™

a: Not determined.
A: No blistering.

50
B: Surface remains shiny.
C: Surface remains shiny and unchanged.
CT: Comparative test. '
55 .
Claims
60 1. A polymerisable composition which comprises

{a) an addition polymerisable olefinically unsaturated aligomer which (i) comprises the repeating unit
—(—Ar'f—CHR")—
wherein Ar', each of which may be the same or different along the oligomer backbone, is an aromatic
. group, or a suutably substituted derivative thereof, and
R', each of which may be the same or different along the oligomer backbone, is hydrogen or- a
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