- 1-% - 2094329 "PHOTOSENSI TI VE RES | N COVPCSI TI ON AND
PHOTOSENSITI VE ELEMENT USI NG THE SAME" 1 This invention rel ates A4
t.o¥a phot osensitive resin conposition and a photosensitive el i.ng

such. a conmposition. More particularly, t¥=relates to a -phot oiﬁ%&ﬁé#esi n
conposition inproved in adhesive- 5 ness and usable for sol dering nasks
(permanent protec- tive masks), etc., such as used in production of printed
W RiNng boards, and to & photosensitive el enment using such a conposition. It
is well known that photosensitive resin 10 conpositions are used as
photoresi st in productign of printed W ring boards. It is also known that
phot o- sensitive el enenfaOrORENSIT, 2 o 5% 1 £¥aver of a
substantial ly dried photSteRSAtRieNasSRpattaa o N Jan ottt ed t her eon
can be used as photoresist in 15 producing pri-nted wiring boards.

Phot osensiiive resin compag tm&;ﬁoxpfﬁutésnebta\épnei:eaaﬁbaw@d for
producing printed wiring boards may be roughly divided into the follow ng
two types accgedifgdcbmpoad tion e diphstoséhsitiveheleppat’Qsinrg for
formng a wiring pattern which forns a resist inmage in etching or netal
plating and t pacht Accompogitiiome Wrore fparticulagle,sikdeelagesmto Either
of these types is required to have adhesiveness to the substrate enpl oyed,
but the 25 sagphbtosens itfiveuoesilhaonsoeitionf impsoyedatinyadhesive-

5 ness and usable for soldering masks (permanent protec-
tive masks), etc., such as used in'production of printed
wiﬁing‘boards; and to a‘photbse;sitive"élement using
such a composition. |

It is well known”that'photosenéitive resin

10 compositions“are used as photoresist in produétion of
printed wiring boards. It is also known that photo-
sensitive elements compriéing a support f£film and-a layer
of a substantially dried phbtosensitive resin composi-
tion laminated thereon can be used as photoresist in

15 producing printed wiring boards.

‘Photosensitive resin compositions or photo-
sensitive eleménts used for producing printed wiring
bdards'may be foughly divideé into fhe-followihg two
types according to the p@fpbses of use. One is the type

20 used for'forming'a'Wiring_pattgrn which forms a resist
image iﬁ etching or metal plating and the other is the:
type used for forming a soldering mask.

"Either of these types is reéuired to have’
adhesiveness to the substrate embloyed, but the

25"signifiéance'of'SQéh adhesiveness differs greatly



fromone type to the other. That is, adheisveness required in the
r type is such as to nerely inhibit penetration of the etching-or " *
ing solution of a tenperature ranging fromroomtenperature to [err] 59,
~at highest only during the etching or plating operation while ‘allow ng easy
and perfect separation of the resist«fomthe substrate after the etching
“or plating treatnment. In other words, adhesiveness required in this type igs
of mer gl y FrofP Ond eypé WS tHe other. Tha®h ilgie adneisveanglss adhesi venessiy
in the latter type nmeans permanent one and it is required to be strong
enough t o requiaed penethatformet tipesdsdsuch afd am imerely tiwhilbsk during
i mersion in a-soldering bath of a high tenperature - (usually [err] to '
[err]). 1Ppenetration adrche netghihg Ouvr pdating: saluhion soHraposed in U S
Patent No. 3,622,334 inprovenent of etching and plating resistance by
addi ti on SemperatureaARging Sremobeamotrmpesadune: kdt¥005 e or
derivatives thereof. However, '‘the effect of such additives in the 20 case
of theSl aptehighast onlky dweing she ekebisguors Rlating ORRFa%EARs

conduct ed by .t he present |nventors shgmed t ot al |neffé§é|veness of said

addi tives¥hdle pd-loxting e3gr 3nd;Rerfpctosepanation &F henfriistons.
This is caqnsi der.ed d e to the %g e5|venes§Eae uired 25 in the
latter typ&oSs ghrake Sme F treatmengy s

gﬁiots;e)horug ctothoer}:e‘?osrérentl&gggi‘l;gggrsg requir %e.nt 1hl_;) 4 272 607 di scl oses .
' - of merely temporary patu;e. o |
10 . On the other hand, adheSiVenesg.inlthé latter
type means permanent one and it is regui;ed’to.bé strong
enough to prevent penetrating of the solder or floating
of the mask during immersion in a soldering bath of
a high temperature'(usually 240° to 300°C).
15 | cdncerning the #ormer ﬁype.-there is_proposed
| in U.s. Patent No. 3,622,334 improvement of etching and
plating resistance bj ﬁddition of benzimidazole, 2-
amindbenzothiazole, benzotriazole or derivatives thereof.
However, the effect of such additives in the
20 case of the latter type is not known, and the results of
thg experiments conductgd by the present inventors showed
total-ineffectiveness_ofzsaidiadditives for the latter
type of the photosensitive_reéin ‘compositions. This is
;onsideréd due to the fact that adhesivenesé_requi:gd
25 in the latter type is of different nature from plating
resistance, etc., and is quite "strictf one as mentioned
before. | | | . .

- U.S. ?atghtfﬂo. 4,272,607.disclqsés_phosphorus-



-3 1 ‘contalnlng acryllc ‘acid derlvatlves as exanples of the .
phq;opolynerlzable unsaturated conpounds constituting the photosensitive !
resin conpositions, but there is given no suggestion as to the effect

théreof on soldering 5 heat resistance, and al so the experinents by the

present i'nventors clarified that aInDst‘Tmﬁeﬁfect I s. produced by single use

of such conpounds. 'As a result of ex sive studies on these phqtosensitive
[ eSiH conp55|??Bﬁiln%ﬁH ﬂFE?@ﬁF|§9ﬁ§ﬂ4§§§ﬁiﬁlY%®nﬂstﬁﬁ?mggﬁﬁep n iﬁb

oot opol y o 985k BpeTiet sl ik SeL FRORRHR | RERPE LY h%\é‘h(?gurc]h a

resent | nvertRBrERBEOFAnSIIYE 2P sg‘%?t%@“%‘;;{?éf%?* BHE; thaFs 10 obj ect

of "thi s 1 nvengl g0 ol Bt SY1NPS! ¢4Eck EhRZEREPES Mol Tl Vo0
e e e

i n adhesi ven trate and usa orn1n sol rin

etc., and & p9959892§5§33ﬁcelema3 df%&“tﬁ@gﬁx £PRBAES" bgotheo reQEE% the

present i nvent1 on provi des. a photo- sensitive eS|n conpo itron conpr|5|ng

(a) - at | eaghveR8oesNB2dRd FI¥E UL (4 MBS N6 €8BeEL S Produdied

benzotri azol e, benzim dazol e, benzothlazole 25 derivatives thereof and
salts threof b§bgln 18 RBsespratgucip I ng at | east one

photopolynerlzable unsaturated bond, (c i f necessary, an organic
t her nopl astic. pO'Y”EF As a result of extensive studres on these
photosensitive reszn composrtxons, the present inventors
10 found that soldering heat res;stance is surprisingly
improved when_a phosphate compound naving_photopolymeriz-
able unsaturated bonds is used in oombination with
- such a substance as oenzotriazole, benzimidazole,
benzothiazole, etc., and the present invention was
15 attained on the basis of such £inding.

An object of this invention is to provide a
photosensitive resin composition improved in adhesiveness
to the substrate and usable for forming soldering masks,
etc., and a photosensitive element using such a composi-

20 tion. |

Thus, the present inventron provrdes a photo-

sensitive resin composrtion comprrszng.
(a) at leest one compound ‘selected from the'group
consisting of benzotriazole, benzimidazole, benzothiazole,
25 derrvatrves thereof and salts threof, | | .
(b) a phosphate compound hav:ng at least one
photopolymerizable unsaturated hond

{fe) if necessary, an. organic thermoplast;c polymer,



-1 (d) a phot opol yneri zabl e unsat urat'ed conpound havi ng at [=ast:
term nal ethylene group, and (e) a sensitizer and/or a sensitizer'
Jsy'st erh capabl e of initiating polynerization of said unsaturated com 5 v
ounds "(b) and (d) upon irradiation of actinic light. The present invention
at’so provides a photo- sensitive elenent conprising-a layer of a
_photosensitive resin conposi tion and g support filmtherefor, said

phot osensitive resin conposition containing (a) at |east 10 - one corrpound..d
sel ected fromdihe gaophotopelghepjzablécunsd turetedd cduporind dazol e,

benzot hi azol e, derivatives thereof and salts thereof, (b) a phosphate .
conmpound ﬂ'ammg at least one berninal yethykeme egmm-@.t @nd ed bond (c) an.
~organi ¢ thernppl astic polynmer, (d)_a phot opolilmerl zabl e 15 conpound havi ng

at | east. one {&rni nd SGPH}Féﬁﬁrg'PBG@raﬁo'f%ﬁ izen, Sustan capable ,
t bl f t | d t ted
compounds A% LAAFIAEaRa, BE1 TReF Rapk b, O o r'za#‘frgﬁrhg Rt A
Fi hi .
oo o e (] 03nd’ (8], wpof lrZadfaditn SoE BRSO 00 o

is a schematic drawme Q&eaan%pmvaﬁasoﬁouziu%wméfaepmaﬁdlsenmtlve
el enments used in the Exanples described later; Fig. 4 is a drawi.ng show ng

a negati vesemsitiver elamentstcompristngi a lapefmmi qmotosbrﬁzgn& is a
drawi ng showi.ng a copper pattern on the test substrate used in the
Exanpl es. rmrpmseﬁsnpnvendesu Auamp'esﬂ-lxmntmfor. said

photosens:.t:.ve resin composition contain:.ng (a) at least

10 one compound selected from the group cons:.sting of
benzotriazole, benzimidazole, henzothiazole, derivatives
thereof an‘d 'salts thereof, (b) a phosphate compound
having at least one photopolymerizable unsaturated bond (c) an
organic thermoplastic polymer, ( d) a photopolymerizable

| 15 compound having at least one term.i.nal ‘ethylene group, and (e)
‘ - a sensitizer and/or a sensitizer system capable of
initiating polymerization of said unsaturated compounds
{b) and (d) upon irradiation of actinxc light.
In the accompanying drawings, Figs. 1 and 2

20 are secticnal views showing .examples' of the photosensitive
‘elements according to this. invent:‘.on; Fig. 3 is a
schematic drawing of an apparatus for produc:.ng the
photosensitive elements used :.n the Bxamples descr:.bed
later, Fig. 4 is a drawing show:.ng a negat:.ve mask for

25 testing used in the Bxamples, and F:Lg. 5 is a drawzng
showing a copper pattern on the test substrate ugsed
in the Examples. |

'.l‘he photosensitive resin compos:.tion and



descr'i bed’in detail. hereinbel ow. Description is first made on the

r €spective conponents of the photosensitive resin conposition of 5 this

i pvention. As the conmponent (a) of the conposition, there is selected at

| ®ast one conpound chosen fromthe group_consisting of benzotriazole,
benzi m dazol e, benzot hi azol e, derivatiVe§ fhereof and salts thereof. The

t éun "der.i vatives thereof” as. used herein meagns 10 these conpounds in which
LT tr 0gdn. RS RHORERRSAF L8, BLEPARoACHOELNG 1S e RESPRYF o oup.

aroup or ¢ oot S heer BeBER 2ond iR, gL, A BHerdh’L) o napncnal ene
Chi'orides. acetates, AvesersPEidR igo RIRRHaas Bl g MlmfBetlfpl o o

T enoro- 26 HPTREREUE 'End BoSoesa TN il Mo Rt A pE 7 Of ! O
ez’ i dabol i dPLR i A BS3EhS, cBbondrit G0 o2 o0ie RERRSRE AL 01 .

5-ni trobenzighag o @ sé1eBtedl Aenledstotple cotigoundthosen from
2- am nobenzot hi azol e, 25  2-am nobenzot hi azol e "hydrochl ori de, etc. Among.

these sal ts,tHw djEslp OEbNSEs8iAgNOE Behedtidausie Ofbdieinidasbress of
preparation. A noticeable effect of addition of these conpounds can be

obtai ned fr@enietikiwpoled derivatives thereof and salts thereof.

1 the photosensitive el ement according to the present invention are <z§5z>

_Thé tefm"detivatives thereof” as u#ed herein means

10 theée §dﬁpoﬁnds-in which a hydrégén.étdm'or atbms are
sﬁbsﬁituted with at least one alkyi group,'aryl_grpup,
nitro group, haldgen, amino 'group, hydro:tiri group or
carboxyl group ‘or those in which the benzene
ring has Seen replaced by a naphthalene ring. The

15 éerh.isalts thefeoﬁ" means acid salts, such as hydfoi
chlorides, acetaﬁes. etc., of said cdmpounds, amine
'sélts, etc. | o :

| Preférred examples of theée coméounds are
ben;étriaiole, bénZotriaéole hydrochloride, l-chloro-

20 benzdtriazole,'hydroxybénéqtriaéoie, naphthotiiaiole,
methylbenzotriazole and amine salts, etc., thereof;
benzimidazole,_bgnzimid$z§le'hydroghlofidé, 2-amino-
benzimidazole, zéﬁéthY1bén;imidAEole, S-hitrobenzimidazole,
S-méthylbenziﬁidazoié,'etc.}-and 2-aminobenzothiazole.

25 2-aminobenzothiazolé hfarochioride, etc._'Aﬁong these
saiﬁs, hydrochlorides are preferred because of their
'eaginess of prébafatioh;':g nbtiéeablé'effect of addition

‘of these éompohhds_cén be”abfainéd*frdm the compound



| content of about 0.001% by wei-ght or nmore in the photo- sensitive resin
onposi tion, but preferably said conpound is added in an annunt of 0 01 t’o
@6$y wei ght in the photosensitive resin conposition. 5 Y
.Preferred exanpl es of the phosphate conpounds havi ng photopolynerlzable
unsat ur at ed bonds used as conponent ()6 of the conposition include
PHOSVER-M (a trade name of an acid phosphoxyethyl nethacrylate, '

mﬁnuf aclurednben¥uoli abour 9.091% by, vexwéspemeselen thec RhetR=- aci d ",
phosphoxypropyl methacryl ate), PM 2 (bls(nethacrylox et hyl osphat e PA-1
(acryl oxyesenBipiyepmasdin mm@%%e(‘a‘ﬁypﬁﬁ (14,17 ﬁ%ﬂ@gﬁﬂ“@) "’r"f‘ri
KAYAVER[ err] series nanufactured N ppon gy Lt.d. , .and VINYATE-R
(bi s(2- chl $BoadanRgl )lwlam ‘Jlg 5 PéyAﬂelght in ‘the

(1, 2- bi s(car boxyal | yl but hos hate) manuf act ured by Dai hachi
Cheni cal | RRQEPBeRSIE] ﬁﬁﬂ%ﬂ@g %rt t heir ef f ect mhe% they are

d‘r’rpdt g:“tnp%ge%" %‘Sé’%%’fﬁ%é‘“eég?is?@%g& %m‘iiw?d such
e, Wl it RSN e e B0 o
ES lgoggf)ggﬁf: Elo‘%gg' vﬂ%n ﬁjﬂf Im%opegFl es t e r:gggh (:Rg-nl%osmlon
0|5, “ParendAxs 24, FpBRLOE LFTATE ok ““?ﬁa*ig%&ﬁé‘%%%}*aﬁ#i%mﬁiﬁ such
_as aICOhOImanufactured by Yushi Sezhin Co., Ltd.), PHOSMER‘CL

10 (3-chloro-2-acid phosphoxypropyl methacrylate), PM-2 |
(bls(methacryloxyethyl)phosphate), PArl (acryloxyethyl
phosphate) and PA-2 (b;s(acryloxyethyl) phosphate) in.
KZ-\!IAMER@D ser;es manufactured by Nlppon Kayaku Co., Ltd.,
and VINYATE-R (bls(2-chloro—ethyl)-v1nyl phosphate)

15 and PS-A4 (l,szls(carboxyallyl)fethylfdlbutyl phosphate)
manufactured by Daihachi Chemical Industry. .These com-~
pounds exhibit thelr effect when they are added in an
amouht of about 0.001% by weight or more in the'photo-
sensitive resin”compositlon, but.lt is usually preferred

20 to use such compouhdslin an amount of 0.0l to 10% by
weight in the compoSitioh. o | | ”

| . The component (c), or an organlc thermoplastzc
polymer, is added at need but 1n case of formlng,a
photosensltzve element, such polymer is an essentxal

25 component for glving the f;lm propertzes to the resin
compos;txon. Employable as such organ;c thermoplastlc _

_ polymer are those dlsclosed in U S. Patent No. 3. 261 686.

'For example, there may be used polyamzdes such as. alcohol-' -



- 7 -+1 soluble nylon, Vinyl polyners such as pol y(nethyl meth- acrylate%§522>
vi nyl®*copdl yners such as nmethyl nethacrylate/ acrylic acid/styrene

cobpol ymer, cellul oses such as cellul ose acetate, and pol yesters such as
but'anedi ol / 5 isophthalic acid/sebacic acid condensation pol ymer. Among

them linear vinyl copolyners are preferweg hecause of their conpatibility
with ot her conponents and good adhesi veness to the substrate surface.

Vahious types s@ﬁ&l@vlgymmfﬁzymyp&arﬁed a&chhascpmkmaﬁm mdth4 i on
conponent of these polyners. As typical exanples of such vinyl nononers,.

‘there may be. aickgdat)hyvimthacopdbymersusuthnashaetiydt me tdavdy kate// at e,
styrene, [err]-methylstyrene, vinyltoluene, 2-hydroxyethyl meth- acrylate,
2- hydr oxypr opglerydid acid/fstytene acopolymeh, ¢8lladogeisc suchdasyl yci dyl
nmet hacryl ate, t-butylam noethyl methacrylate, 2,3-dibronopropyl :

met hacryl at e, c@ldvlose avetatexgndpolyestersysuch ascbutianedialf uryl
met h- acryl ate, tribronmophenyl acrylate, acrylamde, acrylo- nitrile,

but adi ene, Set 4sophthadriieracifd/sekacie anid gondenspkdemaPClyMRN yner in

t he photosensitive resin conpo- sition is preferably in the range of 20 to
80 parts by wAmERg ftdiem nelinaan ViIRY heFAPRL¥MRYS: AXe PLALH: ties and

phot osetting property of the, conposition,,h Used,as the conponent (d) of the
phot osensi ti vgeﬁuﬁﬁé f&ﬁﬂp‘f)sﬁ‘ DRALLPLLAFY Y'Fr\‘?gn_f’l‘:gﬁrl ?D"&‘W’éﬁ%l ymeri z-
abl e unsat uratg gﬁpﬁg%@{ﬁ%&%&?‘éﬁeogﬁb‘ Pl e s e 9" Y 100S

exanples of s

types of wvinyl monomers may be used as the copolymeriza-
10 tion component of these poiyﬁe:s. As typical examples
- of such vinyl monomers, there may be cited methyl |
methacrylate, butyl methacrylate, ethyl acrylate, styrene,
a-methylstyrén;, vinyltoluene, 2~hydroxyethyl meth-
acrylate, 2-hydroxypropyl acrylafe; acrylic acid, meth-
15 acrylic acid, glycidyl methacrylate, tfbutylaminoethyl
methacrylate, 2,3-dibromopropyl methacrylate, 3-chloro-
2-hydroxypropyl methacrylate, tetrahydrofurfuryi meth-
acrylate, tribromophenyl acrylate, acrylamide, acrylo-
nit:ile, bgtaaiene, etc. The content of such ofganic
20 thermoplastié polymer in the ﬁhotcsensitive resin compo-
sition is preferably in the range of 20 to 80 parts by
| wéight for the ;easbn of méintaining the film properties
and photqéetting_propefﬁﬁ'of the composition.

Used as the compénent (d) of the photosensitive
25i resin:composition of this in?ention is_a photopolymeriz-
 able unsatu#éted compound having at least one terminal
- ethyl group. As examples_éf guch_compounds, there may

be cited the:photopolymerizable compounds disclosed in



"cijted the photopol yrmerizabl e conpounds disclosed in -8-1 Japanese
gne t Appl n Kokeku (Post-Exam'Publn) No. 37214/78, the mononers discl oskd
‘U'S. Patent No. 3,632,636, and photopol ymeri zabl e uret hane,
‘met h) acyl ate (i.e., dlacryl ate or dinmethacrylate) conpounds. . Typi cal
exanphes of the 5 photopol yneri zabl e unsaturated conpounds usable in this
i nvention are trinethylol propane triacrylate, trinethylol- propane
trimethacrylate, pentaerythritol trt&mylate, ethylene gl ycol di acryl ate, ud

G i i o BB R RO

fEZs?rﬁthafB’% B TR 2L AR fod IR L el P§ 6% é“%ﬁ { B8 anace ang
trimet hyl pHaReRoRyReEeRgnTe | SOEMMIN m«ﬁeﬂ:@a&y@&t&l (¥.@, fli dpgtdya-al cohol

15 and (iii) a (meth)acrylic (i.e., acrylic or nethacrylic) nonoester of a

di hydric atmloxl dikethaerylatel yeompourcimpodypical, examplesmyf [rheused
I sophorone diisocyanate (IPDI') manufactured by; for exanxg Veba Chenie
Co., LtH. WMﬁﬁr?}blﬁn@!##urwmﬁanﬁﬂble dhimcyanat e

TNDI whj ch t 4-1 t hy/l he t d
a4t r] HovpEe %?ﬁ?h‘ér&gwﬁéﬁ&ﬂ%&"{ tPiagey 1aFn. ThERe Y BT ecd ol one

f t hat 25
?[i?f,atgl g%ﬁ %gﬁﬁggaa@?%i$€ne 0 yco Q §|g%%£ﬁ*%l tr?ethglene
glycol, tﬁhﬁﬁﬂhhblQ!?c81YGﬂ&cr§I£te, dzethylene glycol diacrylate,

-

2,2-&1(p-hydroxyphenyl)-prepane dxacrylate, dz-(3-acryloxy—
10 2-hydroxypropyl) ester of'ﬁetfahramobisphenOl A, etc.

The urethane dx(meth)acrylate compounds can be
obtazned by reacting (i) at least one di;socyanate compound
selected from isophorone diisocyanate and trimethyl-
hexamethylene diisocyanate, (ii) optionially a dihydric alcohol

15 and (iii) a (meth)acrylic (i.e.. acrylic or methacrylic)
monocester of a d;hydric alcohol. o
| As the diisocyanate ccmpound_(i)._theie may be
used isophorone diisocyaﬁate (IPDI)_manpfactured_by, for
example, Veba Chemie Co., Ltd. (west Germany) , and tri-

20 methylhexamethylene diisocyanate (TMDI). which is a
mixture of 2, 2 4-trimethy1hexamethy1ene dixsocyanate and
2,4,4-tr;methylhexamathylene diisocyanate. IPDI and
TMDI can be used alone or as a mixtuie the:eof.

As the dihydric alcchol of (ii) and that in

25 (iii), there can be used ethylené-Qlfcdl. diéthylene
glycol, trieth?lene'glycol) tetraethylene glycol, pro-
pylene glycol, dipropylene glycol, 1.4-butanediol, 1, 3- '
butanediol, 2 3-butanediol, 1 S-pentanediol, 1 s-hexanedxol,



ylené gl ycol, di propyl ene glycol, 1,4-butanediol, 1,3- butanediol, 2, '
3- butanedlol 1, 5- pent anedi ol , 1, 6-hexanedi ol - 9- 1 1,10-decang
neopentyl glycol, 1, 4- cyclohexane di et hanol ,

bis( 2- hydroxyet hyl )terepht hal ate, 2, 2- bIS(4 hydroxyethoxyphenyl)propane

2, 2 bi s(4- hydr oxy- dlethoxyphenyl)propane and the like. 5 As

the\(neth)acryllc nonoester of a dlhydrlcgaTcohoI there can be used

h I
]Z._?gL? E%?a.h rmnoé(l) ié%{?r“%%%’%ﬁfy%;ﬁ?éhédﬁgt)ar?é'é’i‘%f}’%’%?r{: ?It)e n:;d
Lget lhlekgame grm(ftﬁ nroe:"n't %gé a#ﬁ’é ggéeéh(tfg?%ﬁfdr?ie cainsba o
E:ag;re[sgm]edl sblaswll?ﬁy‘raeis e of%%yﬁiégf' ? 2[ g’r H'k‘l?sr@égre due of a

di- hydric au@@gﬂoxy§uéhygy§gb§gﬁbpfahaogﬁgrQgﬁedl|socyanate or a

tri met hyl hexanet hyl ene .group; and n is zero or an integer preferably from1l
to 3. Thg actually obté fﬁféfﬁﬁ’éthpibffﬂﬂécﬁohéeét@rxb‘f% r#j# gt frane

di (neth)acrylate 20 conpounds in which the values of n are erent. -
10 alcohol, there can be used 2-hydroxyethyl (meth)acrylate,
2-hydroxypropy1 (meth)acrylate, 1 4-butanedlol mono(meth)-
acrylate, 1,3-butanediol mono(meth)acrylate, and the
like. _ _ |
10 | The dihydric alcohol of (ii) and that in (iii)
may be the same or different,. The obtained urethane
di(meth)ac:ylate can be represented by the following

formula:

R, O 0 o) ) )

1 i | I
CHZ==A"CO‘fR2"OCN X NC —*—O R "OCN'-
- . H H H
0 o R,
- x"NC'—t; O"sz'OC'-C='CHZ | . .(I)

_ In the fo:mula (I), Rl is H or CH3, R2 is a
15 reszdue of a dihydrzc alcohol, R3 is a residue of a di-
hyd:zc alcohol; X 1s a res;due of isophorone diisocyanate
or a trimethylhexaméthYIene'grdup; and n is zero or an
integer b:eferably ffo¢ 1 t6f3."'ihe-actua11y obtained
"feaétiontpféduct_is a mixtﬁ£ébe urethane di (meth) acrylate

20 compounds in which the Valﬁeé of n are different.



t\he urethane di (nmeth)acrylate conpound is synthesized, the reaction-is

1y effected at a tenperature from[err] to [err] and-it is preferable
rmne the anounts of the isocyanate conpound (i), 5 the dihydric ..
(ii) and the (meth)acrylic nopoggter of a dihydric alcohol (iii),

to effect the reaction so that the’i socyanate equival ent of the

di i socygnat e conpoun ' 1St - qggﬁ kval ent of _
the~sun?bf t he dihydSpégglggﬁopffﬁrgﬁgngSﬂH?ﬁﬁ§§#$¥i€%§ acr§ I C NMDNOESt er o
of a di hydri gydﬁﬁgg- bd i) e+he t hEANANATSE sk d@| £Rt gMay be a
little overlsgr a 1ttﬁéé%_él_%;\}ve{_‘ﬁgsgﬁggﬁo?%equ_i va?'e@?:téf V\heé(n&tﬁg iasocyanate
equi val ent dethpradd it O¥Gh 40e _bCRbolCsdand@liantis tgefafgBTei €6Cyanate
groups are finally reacted with a 15 nonohydric al cohol such as nethanol,
wher eby t h@eftieaen irse Cii@ carfoGh 88 PO £C thebd sdloydinate comfeund heiy ati o of the
al cohol equival ent of the dihydric alcohol (ii) to be reacted to the
al cohol -Sequhenlditiydifi¢ hel ¢ohob) 444y | andhee sirethifacryl hy dnono@Btezl cohol
(iii) is adjusted to 1 (provided that the iso- cyanate equivalent of the
di i socyanatef @dikhydrio akcobalt ddiil ,nwde adl hesteffpet thetheactioh
al cohol equi- valent), the nunerical average-value of n becones 1. These
conpounds & ¢hat ctheeisogyanateyequivalenteqf ithe Aibsoeyanate in a
restrictive sense._ The:content of.such photopol ynerizabl e unsat ur at ed
conpound hsampeund | tbktmayicbecamast equaleke fhairlechol pauivalent
sensitive resin conposition of thiis inventionis ... - '

of the sum of the dihydric alcohol (ii) and the (meth)-

10 acrylic monoester of a dihydric aicohol (iii). However,
.the isocyahaﬁé gquiGalent may be.a little over or a
little below the alcohol equivalent. When the isocyanate
equivaiént_is a iitﬁléﬂévér the-alcohol_éQﬁivéienf, the
excess isocyanate groups are finally'rgaéted wiﬁh a

15 monohydric alcohol such as methanol, whefepy the free
isocyanate groups can be eliminated;

-when the ratio of the'alcohol equi?alent of
the dihydric alcohol (ii) to be reacted to the alcochol
__equivalent of the (meth)acrylic monogster of a dihydric

20 alcohol (iii)'is adjusted to 1 (p:ovidéd that the iso-

| cyanate equivalent of the diisocyanate compound to be -
.reacted is made almost equal to the total alcohol equi-
valent), #he numeﬁ;cal ;verége-yaiﬁe ofin becgmes 1.

These compoénds wére_cited mg:elf_by.wailof
25 exemplification an& ndt in a'restrictive sense. The
| content of éugh phptopolymerizéble unsatu#ated.compéund
- -hévin_g- at _leé__.t __ 99e__:_'termin§l,._é_thylene _.__groué in ihe photo-

- sensitive resin composition of thié invention is



1. preterably within the' range of 20 to 80 parts by weight for the r easo \
of fi*l mproperties.and photosetting properties. Used as conponent (e) of _

t e photosensitive 5 resin conposition of this invention is a sensitizer
angior a sensitizer systemwhich initiates polynerization of said
unsat ur at ed conpounds (b)-and (d) upon it riadiation of actinic light.
Exanpl es of the sensitizers usable in this invention are substituted or

unglibst i t ujed pr@lferalily) WPl ©Rin HEhEOCRRAGEUSE 20 2oclBltY MY A ivONshe 2-t -
'butylanthraqufﬁgie, ocﬁgnethylanthraqui%one, 1,2-benz-sgﬁ%hrgﬁﬁinone, 2,

3- di phenyl ant ifoaq e nfeasdn - of kEilm prépertiesaad ghotitetsiny acetyl,
benzyl, etc.; a- ketoal donyl al cohols and ethers such as benzoin, pival one,
15 etc.; [errpropemoiadon-substituted aromatic acyl oins such as -

[ err]-phenyl -benzoin, [err]-diethoxyacet ophenone, etc.; and aronmatic

ket ones such as benzophdised, as, cdomposentl Kel - ofnitheb @hotmsensictiws c.
‘These sensitizers may be used either singly or in conbination. 20

The term $Sengesinecompasition of cthisr dnvensiopadsa ac @ensittizer dEnd/or
sensitizer and a sensitizing assistant. Exanples of such sensitizer system
are conbi nat i nSensitiger systen vhichzéndtdptes pedymerization of

mer capt obenzoqui nazol e, |eucocrystal violet, tris(4- 25 L

di et hyl ami no- S2# HRSHURAYeR FRMROURASt (B) | ARE (R) PR dyradiabione

such type of  additives, whj ch,. although_having no photoinitiating property
per ‘se, can pF&Vﬁﬁ?%?%égEQther RheRi PR Ehe, seasitizers disakliat i ng

in this invention are substituted or unsubstituted poly-
10 nuclear quinones such as z-ethylanthtaqnincne, 2~-t~
‘butylanthraquinone, octamethylanthraquinone, 1,2-benz-
anthraquinéne, 2,3-dipheny1anthraquinone, etc.; keto-
aldonyl cqmpounds'such as diacetyl, benzyl, etc.; o-
ketoaldonyl alcohols and ethers such as benzoin, pivalone,
15 etc.;~a-hydrocafbon-substituted aromatic acyloins such -
as a=-phenyl-benzoin, a,a-diethoxyacetophenone, etc.; and
aromatic ketones such as benzophenone, 4,4'-bisdialkyl-
aminobenzophenone, etc. These sensitizers may be used
either singly or in_combination.
20 | The term 'sensitize:-system' is used herein
to méan-a combination of a sensitizer and a sensitizing
assistant. Examples qf such sensitizer system are
' combinations of -2-,4,5-tri'ary_1imidazo1e- dimer and 2-
mercaptobenzoquinazole, leﬁcocrystal violet, tris(4-
25 diethylamind-z-methylphenyl)methane_and the like. 1It
| ‘'is possible to use-such'type of additives which, although
having-no phbtoinitiating“prope:ty-per se, can proyide a

;;sensitizer'system with'éVen'better'photdinitiating



- -1 performance as a whol e when used in conbination with above-said
aterial s. Typical exanples of such additives are tertiary .am nes such as
t A et hanol am ne when used in-conbination with benzophenone. Such sensitizer*.
<and/or 5 sensitizer systemis preferably contained in an anmount of 0.5 to
10% by wei ght in the photosensitive r«esl2 €onposition. The photosensitive
resin conposition according to this invention may al so contain one or nore..
other 1D performagceoasoacwholeusihexs used inxccpmbinationawifsdl y- o
merization inhibitors, dyes, pignents, fillers, dispersion stabilizers,
coat i ng” praipeve ysa ifdr nmatesialisane Tygigalarexanplescof csurhaaddisdvesant s. |
etc. These additives may be properly selected in the sane way as used with
the 15 oraff@aterpharysanines sucdsias dripthanehaninguwheReug®fs of use of
the photosensitive resin conposition of this invention are described by way
of exanpl e@t%ﬂbbﬂ.ﬂtltépnﬁ'ﬂégn henzeRhARONQ¢ ($RCRHBERSANIZEY, 2NGIQT 20
conposition of this invention on a substrate nmay, be.acconplished.in a usual
voy o} cxemeitizercRYSESE L PURfaraAbLY, EORTALRBANAD AR SBEMR ¢ he
phot osensitjv esin ositi,on . n_an.organic solve uch _as net hyl et hyl
ket one, to‘P-‘%‘ue&e,g ﬁ@t Fl@gggg - mi&@ﬁ'ﬂ}n er}r‘te. g@%’? s?ﬂﬁlggvgf %Plsé'?‘, pi gnent ,
etc., beiqg unifogn1x di spersed), then directly applying this solution on
t he substr ?@PB§1 FB ¢oati'ng, flow coating or other neans and then drying

the solvent. Thereafl bl o33tddehsitive ¥EOER ‘composition according
to this invention_may also-contaih:one_or.more other
10 secondary.components.such as, for example, thermal poly-
merization_inhibitors, dyes, pigments, fillers, dispersion
.stabilizers, cqating_property improveré, flame.retardants,
flame-retardant aséistants, etc. _These additives may
be préperly'selectgd in the same way:as used with the
15 ordinary photosensitive resin compositions. |
Now, the_wéyé of use of the photosensitive
resin compositioh_of'this invention are described by
way of exampies thereof. _
Formation of a layer of the_photosensitive resin |
20 'composition-of this invention on a subétrate.may be
accomplished in a usual way. .Fér_example, such layer
. may be fprméd by uniformly dissolviﬁg'the photosensitive
reéin composition in an éfganiq solvent such as methyl
éthyl ketbne,_tbluene, methylene chloride, etc. (ﬁith the
25. filler, pigment, etc., being uniformly dispersed).
then directly applying-this solution on the_subgtrate
 by~dip1coatihg¢,fldwuqéating_or othei_me;ns and then

drying the s6l§ent;_;Thereafterg said layer-is exposed



13 s 1 | magewi se to é‘light source such as an ultra-high pressure ,
mercéry arc |anp through a negative mask, either directly or after f rtﬁ%g
pfoviding on said photosensitive resin layer an oxygen-inperneabl e
pretective |ayer such 5 as shown in Japanese Patent Appln Kokoku
(Post - Exam Publ n) Nos. 35687/71 and 32724A31-or |lam nating a film pervious
to actinic light such as a polyester film In case a polyester filmor
sugh is | am ﬂ&h?éwi(iﬁ/aid)rxmgﬁs souricet sdchf asr ancmitirashighh gressure\s
t he devel oping 10 solution, there nmay be used an organic solvent such as
|, 1,1-trichl meretrynarariaikthreughuaonegative maskan edhhesudireekivn of
an organi c solvent and the like. The devel opnent is followed by a heat
treat nent at ox aftexr ffurther providing|enrsaiddpbotosensitdvtinic 15
light, whereby a sol dering mask with excellent properties can be obtained.
As for the omeésimflayen anRxygenrippermeableppsotectdve hayer ISR to be
perfornmed after devel opnment, either of themmay_cone first, and also each
of these Bre&sm@hownwn HARanese RateRtsAppLa| Kokoky JPaSt-BAAR /ot ect i ve
coating fil mobtained as a result of such tregt nent .and exp, reto
actinic |igh®ulrkidr Wﬁﬁel%ﬁﬁ%ﬂf7ihﬁﬁg.5233252ht°§bl. MRF 4R 2 et Rt -
ance. Also,, this protective filmis Il resistant ,to the ni c | vents
such as triCRQ£Yi§h§H¥RK§°?%Bﬁ?g%&thgsHF oRS @ PAlYSAESR R Ry i1 as
to the acidic and al kaline sol gtions. so_that it u manent
protective fi93fi& & YRITRG s?re589hF&Ptﬁﬁ@ﬁa%égﬁﬂmé%ggﬁgﬁgggé resin
conposition is conducted after removing such f£ilm. As the developing
10 solution, there may be used an organic solvent such as

1,1,1-trichloroethane, an alkaline agueous solution, an

aéueous solution of an organic solvent and the like.

| ' The development is followed by a heat treatment

at a temperature of 80° to 200°C and expoéure to ;ctinic

15 1light, whereby a'éoldering mask with excellent properties:

' _can be obtained. As for the order of said heat treatment
and exposure to actinic light to be performed after
development, either of them may come fi;st, and also
each of these treatments may be conducted in several

20 stages. The protective coating film obtained as a result
uof'such7heat-treatment and exposure to actinic light
after development shows excellent soldering heat resist-
ance. Also, this proteciive £film is well resistant to
the organic solvents such as trichloroethylene,-isopfopyl
25 .alcohol,-téluene,-etc.,'as well as to the acidic and
alkaline solutions, so that it can be used as a permanent
protective £ilm for soldering masks, etc. |

.. . Further, the pﬁotosensitive resin composition



14 - 1 of this invention may be printed i magewi sely on a substrate by
screen printing and then photoset by using a |ight source such as a*
-pressure nmercury arc lanp to forman inage-patterned protective *
ting film 5 The ‘thus obtained protective coating filmalso has

excel | ent adhesiveness to the substratd4gwface. The photosensitive el enent
~according to this invention has a structure such as illustrated in Fig. 1 _

of the hccofipshisndntreatiions mayn dbe pihirted| imagewiselyOohcaobt ai ned by o

formng a |ayer 19 of said photosensitive resin conposition on a support
film 18 i nsuhetrabet by- stilk Iscreen printing handbthendphotioset &yer ati ons.

Forma- tion of the photosensitive resin. conposition |ayer on the support

fil mcan besiRgoaplighsd source sngh s a iI5ighrpressurecmericury arc

phot osensitive resin conposition is uniformy dissolved in an organic

sol vent subdRstRefRyM am,jimage-pattexned protechivencoanisg fdlm: c.

(with pignents, etc., being unifornmly dispersed) and this solutionis

appl i eo_é ont@fe HﬁpSPFa'H‘F% RFakeqtive thagsfilmnadsochase coating,

| | ti . dried. It . irable that th t of th -
(osiquor SfeebiSnr ARbeBivRbass 19 WS s teate, susEang i gt of | ess,
t ferably 1%b Laht | eSS, f i i ni ng.th ti f th
Conpodi tion 25 | ind°pHdrcHendiiied i1dReAt aBrBH S, RoRHR Ty be

Cuch: support4RrRen, BBE K BGUAY Mdh A ShRRRESS 38 TR T 0 ano

: o;her |1 KeoENEHE accompanying drawings, and such an element can

10 be obtained by forming a-iayer 19 of said photosensitive
resin composition on a support f£film 18 in the substan-
tially same way as-the:above-described“6perations. Forma-
tion of the photosensitive resin composition layer on
the support film-éan.be accomplished in a usual way.

15 For instance, the photosensitiVe resin compqsition is

-uniformly dissolved in an organic solvent such as methyl
ethyl ketone, toluene, methylene chloride, etc. (with
pigments, etc., being_uniformly dispersed) and this
solution is applied on the support film by suitab1e

20 means such as knife coating, roll coating, etc., and.
dried. It is desirable that the amount of the residual
solvent in the phqtosensitive'layer is kept 2% by weight
or less,.most preferably‘i% by weight or less, for
maintaining the-bropertiés of the composition.

25 . The support film used in this invéntion may
‘be either pervious or impervious to actinic light. Prefer-
red.examples_of such~sqpport-film“arg polyéster £ilm,

--polyimide'fiim;vpblySty:ene'film'and;oﬁherflike known



- 15 s 1 films. In case of producing a |l ong photosensitive el ement, sai
elemeént 15 wound up into a roll in the final stage of production. 1In
cdse, it is possible 5 to prevent the photosensitive resin conmposition
layer in the rolled element fromadhering to the back side of the support
filmby using a support filmwhose back_sige_has been properly treated by a
met hod known in the art of production of pressure-sensitive adhesive 10
tages. It i%fﬁﬁgadesirable to.lam nate a strippable cover film20 on the
phot osensitive resin conposition |ayer 19 of said el enent for the sanme

pur pose and/ or other_pngﬂmgggesggh?ggaaegngnhrqamg:pﬁatuﬁéﬂsttiﬁedust,
Exanpl es of such strippable cover filmare (RTM 15 polyethylene film

pol ypr opyl enqidneit Jedd D@/ élémentuibawoundcapedntaper wold tire thée, but
sucht cover filmshould be one whose adhesive force to the photosensitive
resin conposigindl | stsge podvpsodachionnnl Tar thimn case aditesis possible
bet ween the photosensitive resin conposi- 20 tion layer and the support
fil mwhen Saitb uevert| the sphotopenditive mewin ironpeRitien obaYe¥ the
phot osensitive el ement according to this invention are illustrated by way
of the fol | odmgheaxplled ebement from adhexnimg &e dhe Raghosidensitive
el.ement of this invention on a substrate is easy. \Wen no cover
' of the support film by using a support film whose back

- side has been properly treaged by a method known in

the art of production of pressure-sensitive adhesive

10 tapes. It is also desirable to 1aminaté a strippable
cover £ilm 20 on the photosenéitive-resin composition
layer 19 of said element for the same purpose and/or
other purposes such as prevention of deposition of dust.

| Examples of such strippable cover film are
_ (RTM)

15 polyethylene film, polypropylene f£ilm, Teflonlfilm,-
surface-treated paper and the like, but such cover film
should be one whose adhesive force to the photosensitive
resin composition Layer proves to be smaller than the
adhesive force between the photosensitive resin composi-

20 tion layer and the support film when said cover film
-is stripped off.

- Now, £he-applicgtions1of the photosensitive
- element according to this invention are illustrated by
‘way of the following Examples.

25 o Lamination gf the photosensitive element of

this invention on a substrate is easy. When no cover

film is provided, said element can be immadiately laminated

on the substrate by héating'it:under pressure, and when



filAaN s provided, said elenent can be imedi ately | aninated on the .o

st N\ate by heating it under pressure, and when - - 16 -~ .1 a cover*film
‘gvi ded, said elenent is simlarly lamnated after or while stripping <«
. e cover film Such heat-and-pressure | am nation can be acconpli shed
by Usi ng a normal -pressure Ianinatqr;mié known to the 5 printed wiring .
board manufactures. In case the substrdte is of the type which has _ e
unevenngsse 0boYREC i1aN 1) dediviadd, |dafaPel Shele i BYm1gardfor med with o -
conductor wiring lines, 1t~is preferred to perform sai am nat i-on under :
reduced pregaihgtal aFtedCr wisiTeaderippirg-off tRe! Bakie?d SUuG) _
| am nation, there may be used, for exanple, the lamnators disclosed in
Japanese Pga@Rt hABR-Andcipiie ddutte!- 1Aieinathon 58ZA3hE 7 avedmg1S st ent No.
'4,127,436. Exposure and devel opnent after |am nation can-15 be perforned in
a usual- wayy Gshingnat adtmali-prsssutdclanpnatdr’ wellli knoWacrd @ie t 0
actinic light, such support filmis first stripped off and then the
| ami nat® | prinpedewiringe bicaald/ Manufaitaresgat Inecasek the wubyxrrate ght
source such as a high pressure nercury arc lanp 20 or an ultra-high
pressure nikscafythec tiypep which s tunevenmess  6£| mosei (thaneidd nem af t er
exposure, such remaining support filmis renoved and then devel opnent is
conduct ed. agninr gaprinted stix ing rtboard, formed; withr condaedoran al kal i ne
aqueous sol ution, 25 an aqueous solution of an organic solvent and the |ike-

wiring lines, it is preferred to perform said lamination

under'reduced-pressure or in vacuo. As means for.efe'
10 fectuating Su¢h 1amination; there may be used, for
example, the laminators discloséd in Japaﬁese Patent
Appln Kokai (Laid-Open) No. 52703/77 and U.S. Patent
No. 4,127,436. | |
| " Exposure and devélopmeﬁt after lamination can
15 be performed in a usﬁal way._-For-instance;-in case the
_Suppqrt'film is impervious to actinic light, such support
film is first stripped off and then the laminate is
exposed imagewisely through a negative mésk by using a
light source such as a high pressure mercury arc lémp
20 or an ultra-high pressure mercury arc lamp.

In case the support film still remains after
exposure, such remaining_support“film.is removed and
then development is conduéted. An'drganic“solvent'such
as 1,1,l-trichloroethane, an alkaline aqueous solution,

25 an aqueous solution of an organic solvent ahd the like
may be used as the developing'sblutioﬁ. |
E An”aﬂditiénal-héat~treatment'at"8095t0'200°c'

- and'further;exﬁdéuréfto'actinic'light'provide-a 501defing'



may be used as the devel oping solution. An additional heat treatnent at/8

to [&rr] and further *exposure to actinic |ight provide a sol dering -\17 -

: *1 mask with excellent properties. Either of such post- devel opnent heat

treatment and exposure to actinic |ight my be conducted ahead of the '
1 . .

other, and al so each of such treatnents nmay be perfornmed in several stages. .

5 The protective fil mobtained by such pod7- #evel opnment heat treatnent and

exgosure to actinic |ight exhibits excellent soldering heat resistance.

Further, suchngsltwithvexéellent prbperddiesi.antEithexr gfhiguch|peats such as

tri- chloroethylene, isopropyl alcohol, toluene, etc., as well 10  as to

the aci di c andevekepnentabeatutrestmentnand expegure taAgkindcahightous!y

used as a permanent protective filmfor soldering masks,_ etc. The present

i nvention i s May tbercondueteddahend afcth® 9Ehex, And RL$Q| 83GRNYT Exanpl es

and Conpara- 15 tive Exanples, wherein all "parts" and "percents" are by
wei ght unl essSWRRcEFPAEMERES| F‘PXdPeEJqufmﬁ%( HN K/ sStrges-

Dot Opol YIB! LA SERRYd DRV BuRal ol W SN S0 VL LBhERL Bt
cquivalents) | 2OPRRLRECafd' 8RBY3NR° to actini® L L SexmiBitk 8ked1bnt
.soldering heat resistance. Further, such protective
film is well resistant to organic solvents such as tri-
chloroethylene, isopropyl alcbhol, toluene, etc., as well
10 as to the.acidic and alkaline aqueous solutions, so that
it can be advantageously used as a permanent protective
£ilm for soldering masks, etc.
_ The present invention is further described
hereinbelow by way of the folldwing Examples and Compara-
15 tive Examples, wherein all “parts" and "percents" are

by weight unless otherwise specified.

Example 1
(a) Synthesis of a phdtopolymerizable_compound having a-

ﬁerminal ethylene group

Materials _

A Trimethylhexamethylene di- 1155 parts (11
isocyanate = _ equivalents)
Isophorone diisocyanate 555 parts (5

' : equivalents)
. Toluene o : 1200 parts

Di-n-butyltin dilaurate 1 part



uene ~ 1200 parts D -n-butyltin di | aurat e s
part - 18 - B 2 Hydr oxyet hyl acryl ate 1624 parts (14 ~ ¢

i val ents) 1, 4-But anedi ol ' 90 parts (2 equival ents) -
14| uene 300 parts p-"Met hoxyphenol _
0.3 part C Met hanol ' 20 parts Said material A was

pl aced in an approxi mately 5- litre- capakﬁty heat abl e and cool abl e reactor __
equi pped with a thernoneter, a stirrer, a cooling pipe, a nitrogen gas feégy
pi pe and ‘a dropger ,2<H¥Azesyethylragryiakes 5 heat edGa4 guOrtsinder

stirring:. Then materi al B was -added dropw se unlform%ﬂ|¢§Qi¥ﬁ4%nha!er|al A
I n the reactor over a period of ‘about” 5 hours while maintaining the
reaction tenperatune, $ibtanéd®@iol. After addition ofggs, 4ﬂesr ction

t enperature was rai sed gradual'ly to 800C 10 over-a @ﬁﬁgﬁh;&napput 5 hours.
Thereafter, the tenpera- ture was lowered to 60C and material C was added,
foll ow ed by aboubﬁgéfxﬁgur stirring of the mxture,Jhen the reaction

m xture was dried duced pressure to renove t R&ﬁn t her eby
obtaining a viscous photo- 15  polynerizable conpound () haV|ng a ternlnal
et hyl ene group. p-Methoxyphenol - 0.3 part _
'C  Methanol o 20 parts
s - said materiai'A"was placed in an approximately

Sélitreeoapaoity'heatable and‘cooleble'reactorrequippede
with a thermometer, a-etirrer; a cooling pioe, a nitrogen
gae feed pipe and a dropper, and said material'Atwas
5 heated to 60°C under stirring. Then material B was added

dropwise uniformly into said material A 'in the reactor
over a period of about S hours while mazntalnzng the
reaction temperature at 55 -65°C. After add;tzon of B,
the reaction temperature was raised gradually to 80°C

10 over a period of about 5 hours. Thereafter, the tempera-
ture was lowered to'60°C and material C was added, follow-
ed by about one-hour stirring of the mixture. Then the
reaction mixture uas dried under reduced pressure to
remove the solvent, thereby obtaining a viscous photo-

15 polymer;zable compound (I) having a terminal ethylene

group.



- 19 ++(b) Production of phot osensitive el enent Materials

Phot dpol ytreri zabl e .conpound (1) obtai ned by the above-sai d met hod 40 -
parts A-TMPT (a. ponvaIerlt acryl ate manufactured by Shin-Nakanura Kagak

K K) 10 parts Methyl nethacryl ate/ net hyl
acrylate/acrylic aC|d/acron- nitrile (3§/f§/2/5 by wei ght) copol yner

(ol ecul ar wei ght: about 120, 000) 50 parts
Bepzopheno s r's ketone

Oegzpart TN@thé?yphgﬁﬁduCtlon of photoséndibifé N%ggggrt Victoria pure

bl ue 05 part Tol uene
50 parts Methyl. #@Ps%éﬁg#g 50 parts

FydroxybenzotrlazoIepya{dﬂé}?ﬁ&}fégsqéré@hpagﬂa Qk)a phosphate conpound

containing a nethacr yhta ifed! by enelf Asévecdabd MethoaSei hin G padyk )
wer e added in anounts shown |n¥I'abIe 1 to 20 parts of the blend of t he -

above- shown naterlals t epar e e ns) of solutlons of
phot osensitive resin 6%?3{ é ﬁvafgnéoécgyiagg
. man acture Shin-=-Nakamura
Kagaku K.K.) 10 parts

: Methyl methacrylate/methyl
- - acrylate/acrylic acid/acrylo-
' nitrile (83/10/2/5 by weight)
copolymer (molecular weight: ' _
about 120,000) - 50 parts

ﬁenzophenone | - 2.7 parts
Michler's ketone : 0,3 part
p-Methoxyphenol = ' 0.02 part
Victoria pure blue o | | 0.05 part
Toluene | o o : 50 parts
Methyl ethyl ketﬁﬂe | 50 parts

Hydroxybenzotriazole and PHOSMER-M (a trade
name of a'phosﬁhate compdund cdntaininé a methacryl -
5 group, manufactured by fushi Seihin'CO.; Ltd.) were
~ added in amounts shown in Table'l to 20 parts of the
blend of the above-shown'hatetials to prepgre 10 types
:(speCimens)_of solutions ‘of photosensitive resin compo-

gition.



abl e 1 Amount of hydroxy- | Amount of PHOSMER- benzotrlazole added

added (part) (part) EX-1 : 0 © 0 EX-2+
005 0" EX-3 0. 020 . ) 0 *
-4 0. 100 . 0 EX-5 _ 0
0. 005 EX-6 : 0 . e 20 - 0. 020 EX-7 '
0 0. 100 EX-8 0. 003 -
0.020 EX-9 . ... 0.010 Table 1 . - 0.010 ~EX-10 . -
- 0.010 ' ' 0. 005 (Note) Figures are added anounts in part to
20 parts of the blend of the above shomn composi tion. - -By using
t he appar at us shown in F dten ty éuRL Beo Live
resin conpoRunosol ut i Pgﬁ gini for a@&eg ngﬁF hi ck
pol yet hyl ene terephthal a ; and ried by pass ng rough a 80
- 100C hot_ai.r_convection drv for about 10 ninutes The thickness of

the photosensitive resin conp05|t|on | ayer after drying was about 75 [err].
An about 25 [®¥T} thick polyethflene film 17 was pasted 8n the -

B e OO LR OB (TS e mumeral 591 naicates a | 0

| EX-3 10.020 - 0
EX-4 000 0 o

EX-5 N - . 0.005

- EX-6 | o . 0.020

EX-7 0 7 o.100

EX-8 0.003 | 0.020

EX-9 0.010 L 0.010

~EX-10 . 0.010 ~ 0.005

(Note) Figures are added amounte in part to 20 parts
of the blend of the above-shown compqsition.

) By using the apparatus shown in Fig. 3, each
of said teh types of photosensitive resin composition
eolutions 10 was applied uniformly on a 25 um thick
polyethylene terephthalate film 16 and dried by pasgiﬁg

5 it through a'80-lOO?C;hoeiair.convection dryer 11 for
about 10 mihutes. ‘The thickness of the phgtosensitive
resin composition layer after dryihg was abeut 75 um.

An about 25 um thick pelyethylene.film 17 was pasted
on the photosen51t1ve reszn compos;t;on layer as a ‘cover

10 £ilm. as shown in Flg..3.



pol yethyl ene terephthal ate filmdelivering roll, 6, 7 and 8 rolls, 9 a
knife, 12'a polyethylene filmdeliver- ing roll, 13 and 14 rolls, and 1§
phot osensitive 5 el enment take-up roll. (c) Formation of sol dering mask
Eaeh of the 10 speci nens of photosensitive el enent obtained in (b) above
was | ami nated on a copper- clad lamnate (JNCL-E 61 nfd. by Hitachi Chenica
Co., Ltd., 10 copper foil thickness: substrate thcikness: 1.6

35 ri,
mj_W th ists copper sur : &l egne etr nt | L ppi ng of f
t he cover “Tilm by usi ngixlq‘g?nlﬁét gf ge?éaﬁ#% tnny kﬁebosn%%%ﬁér%/p%o., Ltd.
After | am natg | Bekpliehat htadieatnd alllivel i QWL E] 6av9 at 1S
an exposure réﬁy%t%%%ﬁf\e?ﬁ ?ﬁ?oﬁgh?a ng'gative lmaskl fggr test shown in
Fig. 4 by usighin ay £¥Prs)ng avrhise,PibNaXpdiYethydeny £3¥m k861 Dverlo.
‘Ltd. In Fig. 4,.nuneral.§ indi cates ‘the opaque portion of the negative nmask
and 4 the tragparéell, PD3taAd. 14heolilist, ahd NS 0 Fhiciofenmsbtive After
standing at roomtenperature for 30 m nutes, the support filmwas stripped
off and tie |elenerie valsesup) roldd to spray devel opnent -at . 200C for 120

seconds by using I,I,I-trichloroethane. After 25 devel opnent, the |am nate
was dried with heating at 80C for 10 m nutes, then further subjected to a
30-m nute heat treatnent at 150C and then irradiated with ultra- - 22 -

1 violet rays fek Foonpbionecoff selderingomask ng an
Each of the 10 specimens of photosensitive
element cbtained in (b) above was laminated on a copper-
clad laminate (MCL—E 61 mfd; by Hitachi Chemical Co., Ltd.,
10 copper foil thickness: 35 um, substrate thcikness:
1.6 mm) with its copper surface cleaned by a pretreatment
while stripping off the cover f£ilm by using laminator
A;SOO mfd. by Akebono.Indﬁsﬁry Co., Ltd. After lamination,
the laminate was irradiated_with.ultraviolet rays at
15 an exposure rate of 150 mJ/cm® through a négatiVe mask
for.test shown in Fig; 4 by using an'exposing machine
PHENIX-3000 mfd. by ORC Factory Co., Ltd. In Fig. 4,
'numéra; 3 indicates the opaque portion of the negative
mask and 4 the tranépareht_portion. The unit of the
20 figures is mm. |
After étanding at room temperature for 30
minutes, Lhe Support-filﬁ'ﬁas stripped_off and the
, 1ahi§ate was subjected to spray dnglopment at 20°C for
120 seconds by using 1,1,l-trichloroethane. After
25 developmgnt, the laminate-ﬁas dried with heating at
80°C for 10 minutes, then_furtherusﬁhjected_io a 30-minute

heat-treatmeﬁt ét.150°c and then ir:édiated with ultra-



~aviol et irradiator nanufactured by Toshi ba Denzal'Co., Ltd. The thus,
iined ten test substrates formed 5 with a protective coating fil m weres
n subjected to a soldering test by contacting themw th a 255- [err]

ow sol dering bath for 30 seconds by using a rosin type flux A-226
(manuf actured by Tanura Kaken Co., Ltd.), The results are shown
collectively in Table 2. Table 2 Run™ 2 = Condi tion of protective

filmBExgx1l v:.olegoﬁéygszL'Ogh' %E%q}:%e%{ ? fJPCCMrIr)lgdusEi(hé an

L Fo
Ditto Ditto EX-5
Dtto EX(%lt Emtto EX-8
oo B o bltraviolet 1rrad1atq§3@§ﬁgggﬁ#%red by Toshiba Denggi. |
As is cleaggf)ogedable 2, only the protective filns forned fron1the
photosen3|t|ve el ement speci mens contai ni ng both hydr oxybenzotri azol e and

PHOSMER-M - 23 - dnhe(EKus ob¥ainad teft Orn@g@gFfiﬁsklfakmﬁalder'ng

heat resistance, while the protective filmns om ot her speci nens

E rEu)a(t 1|) $ eI RePrétectival Bolt iy IHim Rk Rhenzetbasebd g’ PHOSMER- M

a soldering test by contactxng them wzth_a 255 - 265°C
flow soldering bath for 30 seconds by using a rosin type
flux A-226 (manufactured by Tamura Kaken Co., Ltd.).

The results are shown collectively in Table 2.

Table 2
Run No. _ Condition of protective film
EX-1 Poor as floatlng and peel-off occurred
- EX-2 o Dltto
EX-3 : | D;tto.
EX-4 | Ditto
EX-S Ditto
EX-6 .~ Dpitto
EX-7 Ditto
EX-8 | Good
. EX-9 Good
~EX-10 - Good
10 ' . As is clear'from Table 2, only the protective

f;lms formed from the photosensztlve element spec;mens

"contaxning both hydroxybenzotrzazole and PHOSMER-M



5 t hevspeci nens cont ai ni hg hydroxybenzotri azol e but not containing '
PHOSMER- M (EX-2, EX-3 and EX-4) .and the speci nens contai ni ng PHOSMER- M >
ndt containi ng hydroxy- benzotriazole (EX-5, EX-6 and EX- ), suffered from .
excessive floating or peel-off in said soldering test- 10 and al so

sol dering penetrate was seen in these protective filns. Exanple 2 Materials
Photopolynerlzable conpound (1) bhaving T % M nal et hyl ene group

syt hesi z s _ARONI X

8100 (2 f, LUekRB kg5, 55k Rl Shawad, exqatiang  sphaeRiid,heate
e ote Lo Fanbaranter um)llﬁet Brtast{0d (iR, £aEheg EOR V'
(60/ 4/10/ 26 %ﬁ%ﬁgﬁéécg&ggl yrr%rhaQMl\g wtsaé)é)i&&?)conﬁaml{lg M Chl er's

48 parts Benz

ket one ther ?Xdroxxbenzotrfi%z%wrﬁoﬁeﬂﬁdmﬁ'

0.1 part KAYAWEh trade nane for a phos ate conpound confalnlng an
acryl groug nige Q%eyiﬂaﬂg KantadnShg Hid&&xybenzot@;gzéﬁétbut nét

Pht hal ocyani ne Green SAX (a trade nare
containing PﬂOSMER-M (EX-2, EX-3 and EX-4) and the
specimens containing PHOSMER-M but not containing hydroxy-
benzotriazole (EX-5, EX-6 and EX-7), suffered from
excessive floating or peel-off in said soldering test

10 and also soldering penetrate was seen in these protective

lems.

Example 2
 Materials

Photopolymerizable compound (I) having
. a terminal ethylene group synthesized _
in Example 1-(a) 40 parts

ARONIX M-6100 (a trade name of a
polyvalent acrylate manufactured _
by Toagose; Chemical Industry Co., Ltd.) 12 parts

Methyl methacrylate/ethyl acrylate/
tetrahydrofurfuryl methacrylate/
tribromophenyl acrylate
(60/4/10/26 by weight) copolymer

(M.W. about 100,000) | ' 48 parts
Benzophenone - T ' 4 parts
Michler's ketone =~ I 0.2 part
Benzimidazole =~ = 0.1 part

KAYAMER-PA2 (a trade name for a phos-
phate compound containing an acryl
' group mfd. by Nippon- Kayaku Co., Ltd.) 0.2 part



a pignent manufactured by Sanyo Shikiso K K) -~ ° o g

:part Ant hi nony trioxide 1 part N@thyl‘ethyT
one 10 parts Tol uene *
50 parts 1 - ~ Aprinted wiring board for test (wth a glass epoxy

substrate having a thickness of 1.6 mn2fdosned with a copper pattern
(approximately 50 [err] thick) shown in Fig. 5 was inmmersed in a solution .

of the phot osensi pPhthallio¢yaifitie) Grugw$AX ola cbpadet hameof the above- shownie-
materials and thefofr mepizmediC damuPictaredebyt Sahgom on the surface of
said printed wrishikdasodKaR.gyer of the photosensitive resin cdy®panron
with a thickness after drying of about 60 [err]. ‘In Fig. 5, numeral 1 10
designates the coApthmmrmide)n and 2 the exposed portionlofparte -
substrate, and the unit of the figures is nm On the photosensitive resin
conposi tion | ayer Meghyluethyl ketone ed an appr-oxi mately 25 pmkhipacts

pol yet hyl ene tere§hthalate film The |l ami nate was then 15 exposed to
ultraviol et rays &Plyeng e of 120 [err] through a teésting negatiWeP%"s%
shown in Fig. 4. After allowng the lamnate to stand at room tenperature
for 30 mnutes, the polyethylene terephthalate filmwas stripped off,

91 Lomeg B 120 second gl Gl onrd o feah i s
m nutes a”dpt§§ Ay %%?%fzjﬁgéihéntréh ess X% 1% %&)e 3%%& - 25 -
with a copper pattern (approx;mately 50 um thick) shown
in FPig. 5 was 1mmersed in a solutzon of the photosens;-
5 tive resin composition consisting of the above-shqwn,'
materials and then dried at 80°C for 20 minutes to form
on the surface of said printed wiring board a layer of
the phqtosensitive resin composition wi;h a thickness
after drying of about 60 um. 1In Fié. 5, numeral 1
;0 designates the coéper'péftern pqrﬁion’and'z the exposed
portion of the substrate, and_the-uni:_of.the_figures
is mm. On the photdsehgitive resin compqéitibn 1éyer
was further laminated an approximately_zs_um_thick
_ bolyethylene terephthaléte-film.-fThe i§mina§e was then
15 exposed to ultraviolet rays at a,faééfdf 120 mJ/cm?
through a testing negative mask shown_in Fig. 4. After
allowing the laminaﬁe to-étand_at roo@ temperature for
30 minuées, the polyethylene'terephthgiate film was |
"stripped 6f£, fqilowed_by lzpfsecond.spray.development
20__with 1,l,lf;rithp:éethane. fAftér deve;ophent,'the |
| laminaté.w#s driea under heating at 80°C for 10 minutes

and the.irradiated with ultraviolet raystfqr an exposure



1 of?[erﬂ WMchvmsquherfmIOMle a30rnnMe heat treatnment a
[e[r]. The thus obtained test sub- strate forned with a protective film
was subjected to the soldering test by contacting it for. 15 seconds with 5
a 255 - 265C fl ow soldering bath by using a rosin type flux M4 320V (nfd.
-by Tamura Kaken Co., Ltd.). This substratzsremnmained-free of floating and
peel--of f of the protectlve fil mand showed excel |l ent sol deri ng heat

resisst ancel 10f Godgsmiti whiblawas: furthencfokhowedybysar3ammisutesxcept
for non- use of KAYAMER- PA2, a photosensitive el enent was produced, then an

i magewi se proheati treatmentaat drﬁﬁa"@ on The thus ebbainedetess smb-el enent
was subjected to the 15 soldering test. Floating and blistering were

admi tted in t AEEBES: Eormed mith aﬂn&%ewebvaeﬁ%@n@ﬁawhaes&eér &

Exanpl e 3 Mat s ARONI X M 80 | yval ent t
Chomt cal 1 nouthey se3dseing JFest by & t?qéfmz%p*%‘se%?aas Bhgs AR

| ent CE K ts _A- TMM 3L
ronoval ent sachybake: ke "géf‘%)‘r‘%’ei‘}ﬁ BALY B HEAREaALFISRAG S K )
30 ts Met h t t t
aci 8?{ r ;Sbr ormpfl'ienykgag y@t@fﬁo%/%%bgék I gﬁ?)gr)c/%'l-tape)l ynghl(sMN
approx. 70,00Qhhgtrate rema;ned_fﬁéé“5f5¥loating and peel-off of
the protective film.and shoﬁed excellent soldering heat

resistance.

10 Comparative Example_l'
In the same way as Example 2 except for non-
.use of KAYAMER-PA2, a phbtosensitive element was produced, -
‘then an imagewise protective;film was formed on the
test substrate and the element was subjected to the
15 soldering test. Floating and blistering were admitted
in the protective film and also solder penetrating .

occured.

Example 3
Materials

ARONIX M-8060 (polyvalent acrylate mfd. S
by Toagose1 Chem;cal Industry Co., Ltd. ) 15 parts

AECHPP {a trade name of a monovalent _
acrylate mfd. by Osaka Yuki K.K.) 5 parts

A—TMM-BL'(aItrade.name of a polyvalent
acrylate mfd by Shzn-Nakamura Kagaku K.K.) 30 parts

Methyl methacrylate/methyl acrylate/
methacrylic acid/tribromophenyl
: acrylate (70/10/10/10 by weight) co- - .
- polymer . (MW. approx. 70,000) o . 50 parts



?gf - Benzophenone 4 parts Mchler's ketone ’ 9.2
@H; -Benzotri-azol e hydrochl ori de 0. 05 part- PHOSMER-CL* (a *

phat e conpound contai ning a methacryl group, nfd. by Yushi.Seihin Co., *

. ) 0.1 part Victoria Pure Blue
0 01 part Pht hal ocyani ne. G een SAX - = 26 = 0.2 part Antinony
trioxide 2 parts Ethyl Cellosolve (ATM 40 parts -
Met hyl ethyl ketBemzophenone 30 parts 1 4 part& sol uti onie-

of the photosensitive resin conpo- sition of the above-shown reci pe was
applied on a tedMichler!atketane ng board (with a glass epOx¢ pabsirate
having a thickness of 1.2 nm fornmed with a copper 5 pattern (with a copper
t hi ckness of abdégengetriagpleshy@dxrochlorides and then drie@.86 part] for 15
mnutes. The thickness: of the phot osensitive resin conposition |ayer after
dryi ng was aboutPgﬁﬁ aﬁL fReR tQﬂﬂﬁﬁﬂggve resin conposition 10

| ayer was furth gh fe R fEdn of pol nyl al coho
(saponi fication h19 &FndBn CQnri of a polyoxyeth Pénéa§§rfactant

O oMl gL be R oAt o17) 101 5 Tt T g o 1

Phthalocyanine Green SAX - - 0.2 part
- Antimony trioxide - - -+ 2 parts
Ethyl €ellosolve (RTM) . 40 parts
Methyl ethyl ketone 30 parts
1 A solution of the photosensitive resin compo-

sition of the above-shown recipe waS'appliéd on a testing
printed wiring board (with a glass epoxy substrate .
having a ﬁhickngss of 1.2 mm) formed with a copper
5 pattern (wiﬁhia-coppe:-thickne53fo£ about 35 um)
shown in Fig. 5 and then dried at 90°C for 15 minutes.
The thickness of the photosensitive resin composition |
layer after drying was about 50 um.- |
Then this photosensitive resin composition

10 layer was'furth?r coated Jith a 3% agqueous solﬁtion of

polyvinyl alcohol (saponification degree: 99%) containing -

2% of a polyoxyethyléne surfactant of the formula:

| "_s‘_“ﬂ'@"’_""fc’?‘zc‘_’2°’9._-1o'H

and dried at 1055c'for?5'minute$§ -Théfpost-dfﬁing



then*irradiated with-ultraviolet rays at an exposure of 180 [err] throu
t&sting negative mask shown in Fig. 4, allowed to stand at room5
‘tenperature for 30 m nutes and then subjected to 120- second spray

devel opnment with a devel opi ng sol ution of the conposition shown below to .
t hereby renove the poly- vinyl al cohol todF¥img and the unexposed portion of

SuBStrai o ndhAcneemGer won L PALYHLREY, ALcBeLl SRR s RO hafe oo
Lo a 30- minute heat trEMACNREAERP, Fadtatad o Hikattiefbelict o o’
Contact | ng | Fa% Ak SecorRReRrencd TEB°RAN G AMagRlad! 1y i ng
Suffered no MEERTHEE S afibkn, 2, FAR' A, (B e fedna gk opBURET 0 S
O e i 0 e A ehSat DL ol 30 hEnkeed) and iR yutljdcebe! egolyoRri zabl e

conpound Havi erm nal et.hylene group Materrals

Trimet hyl hexagEl dyd e86raly' 486¥28phent 'with}%@éﬁﬂépiﬂé £6LhtivAl 6pt s)

Tol uene . 0 parts.
| the composition shown below to thereby remove the poly-

1 thi<kness of the ponVinyI al cohol coating was about 1 [err] This maséaéé;y/

vinyl alcohol coating and the unexposed portion of the
' phot¢sensitive layer. After washing with water, the
10 resulting substrate was dried under heating ég 80°C for
15 minutes, thén irradiated with ultraviolet rays at an
exposure rate of 3 J/cm’ and further subjected to a 30-
minute heat treatment at 160°C. | R
The thus obtained test substrate with a pro-
15 tective film was subjected to the soldering test by
contacting it for 15 seconds with:a_ZSSF-265°c flow
soldering bath by using a_water-scluble_flux Ws-37'(mfd. _
by Tamura Kaken Co., Ltd.). This substrate suffered
-no floating nor peel-off of thé'protective'fiim and

20 showed good soldering heat resistance.

Example 4 _ |
(a) Synthesis of a photopolymerizable compgund hgving
a terminal ethylene_grou§

Materials

A Trimethylhexamethylene diisocyanate 1680 parts
o - g S - {16 equi-

-valents)

Toluehé o - _': | o 1200 parts.



28Y- Di-n-butyltin dilaurate r part B %
roxyet hyl acryl ate : 1856 parts (16 equi,- valents) K
ne 300 parts p-Met hoxyphenol '
.Q ¥ part C Methanol 20 parts By using
t he above-shown materials, there was prfgared a vi scous phot opol yneri zabl e
compound (I1) haV|ng a terntnal ethylene group in the sane way as Example _

1. 5 (b) 4ve el ements. and fornatl pe

sol deri ng nask térlglgq%ﬁﬁ?opo ynerlzable conmpound (I1) obtalnéﬁlrtthe i

manner descrgbeg. 50 parts Methyl- netjlgag nethyl
g ﬁgg}‘:gfgcr g yl acr:%late g 1?4

acryl at e/ acryllc oni t e (83/10/2/5 by melghthlgp
approx. 120, 000) - 50 parts BenzophenQ@gents)
2.7 parts Mchler's ketone - ' 0.3 part
'p Met hoxyphenol roluene . 0.02 part Vi gou ipadkge Bl ue
0. 05 part Tquene
50 parts Methyl peMeyhokyiphienol - ' 50 mmjfpart
Benzotri azol e and -PHOSVER- M ( a phosphate 10 conpound containing a
met hacryl grOupMethanl Yushi - _ 20 parts
1l - . By using the above-shown materials, there

was prepared a viscous photopolymerizable compound (II)
having a'terminal'éihylene group in the same way as.

Example 1.

5 (b) Production'of photosensitive elements and
formation of soldering mask =
‘Materials |

Photopolymerizable compound (IX) obtalned
in the manner described above _ . 50 parts

Methyl methacrylate/methyl acrylate/

acrylic acid/acrylonitrile .
(83/10/2/5 by weight) copolymer .
(MW. approx. 120,000) 50 parts

Benzophenone | - _ , 2.7 parts
Michler's ketone | 0.3 part
p-Methoxyphenol . _ 0.02 part
Victoria Pure Blue - . | 0.05 part
Toluene . - 50 parts

Methyl ethyl ketone . ' o 50 parts

Benzotriazole and PHOSMER-M (a phosphate

' 10'_¢oﬁpouhd cont;ining'a-methacrylpgroup mfd. by Yushi



229+ 1 Seihin Co., Ltd)) were added in amount's shown in Table 3 to 20
part& of the blend.of the above-shown conposition to prepare 10 sol uti oR
of photosensitive resin conposi- tions. Table 3 Armount of benzotri - :

Anmpunt of PHOSMER-M Run No. ‘azol e added (part) - added (part) EX- 1

0° 0 EX-12 0. 005° EX- 13

0. 020 0 EX-14 - 29 @ 100 0 EX- 15
O o 0. 005 EX-16 0 : o
0.020 EX-1I Seihin Co.,0Ltd.) were added in am®uri®® shows in Table

0. 003 0. 020 EX-19 : 0. 010

0. 010 EX-20. 3 to 2Q par@sOdf the blend of the. qqugreh@v@)cenpggpggoare
added anmount -in part to 20 parts of the blend of the above-shown

conposi tion.- t@ prepare 108?°&@M%PM%6§%EHP%RﬂQn$¥#EV%frﬁﬁb@oﬁ@ﬁEPFPVe
resin conpositions, there were produced the photosensitive el ements and
further the sb%@@ﬁrng masks were formed in the same way as Exanple 1, and
they were subjected to the sane soldering test as conducted in Exanple 1.

.10- The results'are collectively shomn ié;ﬁﬁi?'f 4. - 30-
-
Run No. ,Amount of benzotris - Amount of PHOSMER-M
azoIe added (part) added (part)

EX-1ll | o . 0
EX-12 ~0.005 0
EX-13 0.020 0 iki‘-

 EX-14 0.100 0
EX-15 0 - | 0.005
EX-16 o - 0.020
EX-17 0 | _ 0.100
EX-18 ~0.003 ~ 0.020
EX-19 | 0.010 ~ 0.010
Ek-zo | | 0.010 | ~0.005

(Note) Figures are added{ameﬁht in part to 20 parts of
) the blend of the above-shown composition.

-5 - By using theSe 10 solut;ons of photosens;trve
resin compositions, there were produced the photosenSLtlve
.elements and further the solder;ng masks were formed
_1n the same way as Examplell, and they were subjected
to the same sdldering'test.es cehducted in Example 1.

10 The results are collectively shown in Table 4.



Condi ti on of protectlve filmEX-11 Poor as =«

-of f occured EX-12 - D 1t.0 EX-13 ..
Ditto EX-15 Pitto EX-16 €
Ditto EX-18 . Good EX-19
0 _ Good 1= 30 = - As seen from Table 4, only .
the protective filnms forned fronlthe£g¥tos nsitive el enents contalnlng -
bot h benzotri azol e and PHOSVER- M ( EX- 19 and EX-20) showed good At
sol deri ng.heat resistance, while the pro- ~tective filns formed from

- ot her photo9eﬁe+%+#e-eLeﬁeﬁ+e——+ha%—+e——+he-eLenen%—een&a#n#ng—ne+;her
benzot ri azol eRamrNSHOSVER- M CBxdiltiorn faf geoeettiventalmi ng benzo-
triazole bub—net-eoﬁ+arﬁrﬁg-F+Ei%E}%%+fE*—&Q——E*—ée-&ﬁd—Ex—$4+—ard—?gi 5
el ements cont u t n e ri.gzol e -
EX-16 and EX-17), suffere gg%ggsHh gfé#]ég 8;? 3%8%% g sol deri ng
test, and als giger penetrating wassﬁgghdn t hese protectlve films. -.
31 - 1 Exanple 5 Materials

EX-13 ~ Ditto
EX-14 o Ditto

SE-ls 0 opiewo
EX-16 o " Ditto
EX-17 ~ Ditto
EX-18 | Good
EX-19 . Good
EX-20 Good

1 As seen from Table 4, only the protective

films formed from the photosensitiVe elements containing
both benzotriazole and PHOSMERiM (EX-18, EX-19 and EX-20)
showed.good'soldering'heat tesistance, while-the éro-

5 tective films formed from other photosens;t;ve elements,
that is, the element containlng neither benzotriazole
nor PHOSMER-M (EX-1l), the elements containing benzo-
trzazole but not conta;nzng PHOSMER-M (EX-12, EX-13
and Ex-l4) and the elements contalnlng PHOSMERPM but

10 not conta;n;ng benzotrzazole (Ex-15, Ex-ls and EX-17),
'suffered excess floatzng or peel-off 1n sald solderlng
-test, and also solder penetrat;ng was seen 1n these

protectzve films.



in Exanple 4-(a) . @ 40 parts ARONI X M 8060 (a
pol yval ent acrylate nfd. by Toagosei Chemical Industry Co., Ltd.) :
12,parts Methyl nethacrylate/ethyl acrylate/ tetrahydrofurfuryl

net hacryl ate/ tribromophenyl acrylate  (G0/¢4/ W0/ 26 by weight) copol yner (MN

bhotopolynerizable conpound (II) havi ng term nal  ethylene group synthesized i

about 100, 000) 8 parts Benzophenone
4-parts Mghlgr.s ketane - ' : . _ 0.2 part
B;gz—i/rridazgleﬁ*aapES s 0.1 part KAYAMER-PA2 (a

phosphat e conpouggs! lghi ng an acryl group nfd. by N ppon Kayaku Co.
Ltd.) : “E&;égiéié_ 0.2 part Phthal ocyani ne Green SAX (a-pi gnent
nfd. by Sanyo Shi kpggtKpbiymerizable compoundO(frpart Antinony trioxide
1 part Methyl ethyhalkehgN@erminal ethylene group syntRespaetls Tol uene
50 parts A solutigf ekampaedliei(@yensitive resin conposi- tion cdft paxts
the above-shown materials was uniformly 5 applied on a 25 [err] thick
pol yet hyl ene t er epARONIX! M-~8i060 bja wolyyvdlentpperylaseshown in Fig. 3 and
then dried by passinfig.t byoTgagossi -JhemicabtIndustoyvection dryer for
about 12 minutes. The,phddadensitive resin conposition layer fordddpamts
drying had a thickness 10 of about 90 [errl- On this photosensitive resin
conposi tion ' Methyl methacrylate/ethyl acrylate/ - =
tetrahydrofurfuryl methacrylate/
7 . tribromophenyl acrylate '
(60/4/10/26 by weight) copolymer
(MW. about 100,000) 48 parts

Benzophendné'. ' - 4 parts
ﬁ;;chler's ketone | S ' 0.2 part
Benzimidazole - : 0.1 part

KAYAMER-PA2 (a phosphate compound
‘containing an acryl group mfd. by

Nippon Kayaku Co., Ltd.) - 0.2 part
Phthalocyanine Green SAX (afpigmént- 3 .

mfd. by Sanyo Spikiso K.K.) _ ' 0.3 part
Antimohy.trioxide | o B __' ' 1 part
Methyl ethyl ketone _ _ | 60 pargs'
Toluéne - | 50 parts

A solution of the photosensitive :esin composi-
tion containing the above-shown materials was uniformly
5 applied on a 25 um thick'édlyethYlene terephthalate
£ilm by using'the'apparatué shown in Fig. 3 and then
dried"by.paSSing through a 80 - 100°C hot air convection
dryer for about 12 minﬁtés; The photosensitive resin
composition layer fofmedyéfﬁer drying had a thickness

10 of about 90 pm. On this photosensitive resin composition



- 1 layer was further pasted an about 25 [err] thick polyethyl ene fqlm’
as cover filmas shown in Fig. 3. The thus obtained phot.osensitive ’-
fent was heat | am nated under pressure, while stripping off, the cover g
m 5 on a test printed wiring board (with a gl ass epoxy substrate having
“a thickness of 1.6 nm having forned ¢«h®2een a copper pattern (with a
copper buildup of about 70 [err]) shown in Fig. 5, by using a vacuum .
| am natbr layerbwaki faritheh@asted @Gn abodt, 25auneghickopolyethyleite 39~/¢-
mm Hg, laminating tenperature: [err] |l ami nating speed: 1 mnmn). In Fig.
5, referenfblmubdras. covexotfdelm tas cshpen PRitFaga BertTbe &hw the exposed
portion of the substrate, and the unit of the figures is mm The Iantnate
was aIIome@btéléﬁénBhaﬁQﬁﬁﬂﬁlkﬁﬁﬁﬂe GEFQELWQBfBPaB haminated then
irradi ated with ultraviol et VS at n ex re of 150 %gr t hrough a
t est negat?%@eﬁaEFe§ﬁﬂﬁﬁ'|W ilf 9 8i thengeves. FiidMre standing at
roomt epperat ure, t fi S Stri ed off and the | am nate was
‘spray- d®vePBpRdtes 235 F’lﬁé‘%\é@?ﬂﬁé 6@ 158 Rg9L2e8) EPOXFh| or oet hane.
After the deyvelo the | ag,nat.e was d_wi t eat.in t r] for 10
m nut es, aﬁﬁPﬁLfgggdﬁgt ﬁt?qﬁqhﬁﬁﬁﬁﬂég faﬁsmPg gFF&Eﬁgéaﬁﬁéﬁ exposure
and furthe C t I m _ut_es The
fhus 25  obearRef e %fﬁ%e% e TGN, °33§$§t bRidbe ok
subj ected t with a
255-2650C ?? ‘t'/lvIH O?gél’l ng #us%%gﬁlg%%%% ype Pﬁﬁxi%ﬂ-ig ¥(m‘d by
Tamura Kakggg, by Hitachi Chemical Co., Ltd.,.(a degree of vacuum:
10 30 mm Hg, lamlnatlng temperature: 100°C, laminat1ng
speed: 1 m/min). In Fig. 5, reference numeral 1
denotes the copper pattern portion and 2 thé exposed
portibn of the substrate, and the unit of the figures
is mm. The laminate was allowed to'sgand'at room temper-
15 ature for 3 hours and then irradiatedfwith ultraﬁiolet
rays at an exposure of 150 mJ/cm® through a test negative
mask shown in Fig. 4. After additional 30-minute
standing at room temperature, the'Support £ilm ﬁas strip-
ped off and the laminate was spray-developed at 20°C
20 for 150 seconds by using 1,1,l1-trichlorcethane. After
the development, the laminate was dried with heating
at 80°C for 10 minutes, again irfadiated;with ultraviolet
- rays to effect 3 J/cm’-e#éosure and further subjected
to a2 heat treatment at 150°C for 30 minutes. The thus
25 obtained test sﬁbstrate formed with a protective film
_ was subjected to the soldering test'by contacting it
for 15 seconds thh ‘a. 255 265°C flow solderzng bath

using a rosin type flux MH-320V (mfd.-by Tamnra Kaken



- 33%=-1 Co., Ltd.). No floating nor peel-off of the protective film
occut ed, |nd|cat|ng excel | ent sol dering heat resistance of this substfat
Cbnparatlve Example 2 5 - The process of Exanple 5 was .repea{ed
exeept for not addi ng XAYAMER- PA2, a photosensitive el enent was produc
Then this elenent was | anminated on a test,substrate and an inmage-|ike
protective filmwas forned thereon, and tie t hus obt ai ned substrate was 10

ted,t h |
TRL7er 3! ot )0 ML £ LBy ok EKSTBES Br By bt lve
| Ex nfd. b
pl ace. Exammls 16, Wtiied s @%{Egﬁgwﬂcémﬁtyxeha&ﬁq Hedlee Vo

- Toagosei Chenic

parts MECEPPred At S thidapiysetgegf d. by Osaka Yuki K. K.)

5 parts ‘A-TMM 3L (‘a pol yval ent acrylate nfd. by Shin-Nakanmura Kagaku X X.)
20 parts Methyl nethacryl ate/ ethyl acrylate/ styrene/nethacryllc

acid/tri bronophenyl acrylate (35/20/10/25/10 by wei ght) copol yner (MN

about 80, OOOhomparatlve ExampléQ parts Benzophenone
4 parts.Mchler's ketone - 0.2 part

5 , The process of Example 5 was repeated except

é?h .

for not adding KAXAMER-PAZ, a photosens;t;ve element
" was produced. Then thzs element was lamznated on a
test substrate and an 1mage-11ke protectlve f;lm was
formed thereon, and the thus obtained substrate was
10 subjected to the same solder;ng test as in Example 5.
Floating-and.blistering of the protective film occured,

and also solder penetrating toock place.

Erample 6”
Materiais

ARONIX u—sioo (a polyvalent acrylate mfd. -
by Toagosei Chemical Industry N
Co., Ltd.) 15 parts

MECHPP (a monovalent methacrylate mfd. :
by Osaka Yuki K.K.) - _ 5 parts

.A-TMM=-3L (a polyvalent acrylate mfd. by .
Shin-Nakamura Kagaku K.K.) 20 parts

'Methyl methacrylate/ethyl acrylate/
styrene/methacrylic acid/tribromophenyl
acrylate (35/20/10/25/10 by welght)

copolymer (MW. about 80,000) - 60 parts
Benzophenone : _ - - 4 parts
_ M;chler -] ketone - _ : 0.2 part

Benzotr;azole hydrochlorlde —_ | , '0.05 part



BenZ®nri azol e hydrochl ori de 0.05 part - 34 - ~
PH HR- CL (a phosphat e conpound contai ning a nethacryl dgreup nfd. by Yush
+Co., +Ltd.) 0.1 part Victoria Pure Blue
T part Antlnnny trioxide ' 1 part Ethyl

CBIIosoIve . - 3483 parts Methyl ethyl ketone

_4q parts By usi %qﬁﬁ

'o&bof t he, otosenS|t|ve reS|n conposi tion of theﬂ
abgve-shown reci
approxi - mately

. gFP tive el enent having
conp05|t| aver.5 n
t he sane way as ’é"ﬁﬁe g% en5|t|ve eI enment was he 'ti FF fat ed
under reduced prvg_ zfi.é?ngxegr f vacuum 20 mm Hg), while" sd é(fpﬁﬂgt()ff

the cover film "on a prinied wiring board (with a glass epoXy
substrate havin 8 m 10 formed with.a coppery
(wmth a copper gw Iiya of E’P{' %5 [err]) shown in Fig. 5. After ?ian ing

at .room te”peragéh?lf o&egioggy_rvg the lam nate was irradiat- ég,ts

ultraviolet ray an exposure of 150 [err] through a test negatl mask

shown in Fig. 4Medtyd ehybdéétoneal 30-m nute standing at'“Mﬁ“parts
tenperature, the support filmwas stripped off and the |am nate was

devel oped by spraying a 2% aqueous sol ution of sodium carbonate of [err]
for. 70 seconds. After washing with water, the |am nate was-
1l ' - By using a solution of the photosensitive

resin composition of the above-shown recipe, there
was produced a photosensztive element hav;ng an approxi-
mately 60 um thick photosensitive resin composition layer
5 in the same way as Example 5. _This:photosenSLtive

element was heat_laminated under reduced pressure
(a degree of vacuum: 20 mm ﬁg), while.stripping off
the cover film, on a test printed wiring board (with
a glass epoxy substrate having a thickness of O;E_mm)

10 formed with a copper pattern_(with a copper.ouildup
‘of about 35 um) shown. 1 éig. 5. After'standing at
room temperature for 24 hours, the laminate was irradiat-
ed with ultraviolet rays at an exposure of 150 mJ/cm?
through a test negative mask shown in Fig; 4. After

15 additional 30-minute standing at room temperature, the
support film was stripped off and the laminate was
developed by spraying a 2% aqueous solution of sodium
carhonate_of 35°C for 70 seconds.

| After washing with water, the laminate was

20 dried with heating at 80°C for 20 minutes, then irradiated

. with ultraViolet rays at an exposure rate of 3 J/cm



20 dfled W th heatlng at [err] for 20 inute, then irradiated with @
uhtraV|oIet rays at: an exposure rate of 3 [err] . -35- 1 and furtHer %
éubjected to a 40-m nutes heat treatnent at [err] The thus obtained :
substrate formed with a protective filmwas subjected to the sol dering test
5 by contacting it for 15 seconds with a g&5.- 2650C flow sol dering bath by
u3|ng a water-soluble flux Ws-37 (nfd. by Tanura Kaken Co., Ltd.). This
kﬁr at e 1CaunAd frdHEAdB) dPEedeEd - & §00hihliR el ARt 't‘FeJéKls dpand
exhibited excell ent sol dering heat resistance. 8 expl ai ned
in detail inathae®egples, it is quite surprising that the soldering heat
resi stance is amazingly inproved only when using in conbination two
different types of comTirertiud adbeainéd) tebitcBubsiten tes Fdrmederandent |y,
show no noticeable effect even 15 if the bl ended anmpbunt is’increased. The
photosen5|t|aepmmmectmyqxﬁnlm(wasunhbﬁectédteeennetsb&ddnwnyﬂtégword i ng
to this invention can forma protective filmw th excell ent adhesiveness to
t he subst Pat BYs gontasting itheomrhedserondst withf al 2555- 265°€ Flow use as

a 20 resist for solderln mask, etc. - 36 - 1. A photosensitive resin
conposi ti on SSAFETINg by using a water-soluble flux Ws-37

(mfd. by Tamura Kaken Cc.,.Ltd;). This substrate caused
no float;ng nor peel-off of the ‘protective film and
exh;bzted excellent solderzng heat res;stance.

10 As explazned in detail in the Examples, it is
quite surprlslng_that the soldering heat resistance
'is.amazingly imp:oved only when using in combination
two different types of components (a) and (b) ﬁhich,
when used 1ndependent1y, show no nctlceable effect even

15 if the blended amount is increased. The photosens1t1ve
reszn composztlon and the photosensztlve element accord-
ing to this inventzon can form a protectlve film with
excellent adhesiveness to the substrate surface, and_
the formed protectzve fllm is suzted for use as a

20 res1st for solder;ng mask, etc."




at | east one bénzottiazole, benzim dazol e or benzofhiazole or- TR
vative thereof as herein defined or salt thereof. (b) - a phosphate -,
Apound havi ng at | east one photopol yneri zabl e unsat urated bond, ¢c)- L=
,optionally, an organic thernoplastic polyner, (d) a photopolynerizable
‘.umsaturat ed conpound having at |east one term nal ethylene group, and (e) a
Sensitizer and/or a sensitizer syss eyg capabl e of initiating polynerization .
of sai d unsaturated conpounds (b) and (d) upon irradiation with actinic e

li(ght. 2. A conposition accordi ngiagmMg ai m 1, wherein the conponent (a) i\J
cdnt ai ned in an anount of about 0700T% Dy wei ght- or nore, and the conponent
(b)Vin an anmount of a

% b ht or .nore, bas.ed on the wei ght of
t he photosensiti ve reg'l n @o i‘lo %\?\éﬁr"g’ FSRTh SRS E ?jsoxbo?m%n%en
present, in an a 0 t S
contained in an unfa 11%%5% %%ﬁ%%a\ﬁh@ tb%ﬂ%@%&% nt (e) is
“contai ned i f rEYE cordin
toclaiml geﬁgc%gﬂgglb%at ﬁg: ?gﬁ\%%%(#ﬂbenzot% ahz benzi r#‘gaglgl e or ?

benzot hi azog@ltstheged&yi Ng one or nore al kyl groups;, .aryI groups, nitro
groups, am no groups, hydroxyl groups, carboxyl .groups.or hal ogens

substituted for Moge;p ospha ¥ -cdmpourd Chavngt a@n 1aaEd @dgg to claim1
or 2 wherein the salt of benzotriazole, benzi nm dazole or

photopolymerizable unsaturated bond,
(c) optionally. an organic thermoplastic polymer,

(d) a photopolymerizahle unsaturated compound
- having at least one terminal ethylene group, and
(e) a sensitizer and/or a sensitizer system
capable of initiating polymerization of said unsaturated
compounds (b) and (4) upon irradiation with actinic 1ight.

_ 2. A composition according to claim 1, wherein
the component (a) is contained in an amount of about 0.001%
by weight or more, and the component (b) in an amount of
about O_. 001% by weight or more. based on the weight of the
photosensitive resin composition'..' the component (c) is
contained. when present, | in an au'xount' of 20 to 80 parts
by weight, the component (d). is contained in an amount of
20 to 80 parts by v)e_igh_t and the component (e) is contained
in an amount of 0.5 to 10% by weight.

3. A composition according to claim_ lor 2
wherein the derivative of benzotriazoi_e, benzimidazole or
benzothiazole is one having one or more alkyl groups, aryl
groups. nitro groups, amino groups, hydroxyl groups, carboxyl
groups or halogens suiostituted for hydrogen.

'*3‘:‘_ ':’" [ &




benzethi azole is an acid salt or an amine salt. 5. A conposition accor
qg*ﬁﬁy orie of the preceding clains wherein conponent (b) is at |east on&_° _
“conmpound whi ch .is acid phosphoxyet hyl nethacrylate, 3-chloro-2-acid
pfrosphoxypr opyl net hacryl ate, bis(nethacryl- oxyethyl)phosphate,
~acryl oxyethyl phosphate and bi s(acryl oxyet hyl ) phosphate. 6. ‘A conposition
according to any one of the preceding clains, wherein conponent (c) is a
vitnyl, copol yner. 7. A conposition accoldim to any one of the preceding

cl arms, wherein conponent (d) is an yrethane diagryl at r urethane

di met hacryl ate co’rrpoundaobt afnEqMpPsLEIon; ﬂé:co(r%%.ryq ﬁm;%%yl ene

-di i socyanat e d/or _i horone di [ socyanate i) an_.acryliq or nmethacrylic
nonoest er of 8Fﬁ§8r iggafegﬁop,% Eﬁ&%’%ﬁ‘&ﬁﬁ% WW%% i%® al cohol .

8. A conposili : NG .t Q.aQY.:an _Qr ' l,ai N5, wherein
t'he conponentb%g?Bngﬁgéggxgs §8n§§%?i%?%%gkﬁﬁéﬂkﬁgﬁg%ﬂ%%ﬁéﬁt (b) is acid
phosphoxyet hyl nethacrykate. o comp®siliof @UENRTiNL AR G d° ¢y one
of claims 1 to 7, wherein the conponent (a) iIs benZi mdazole and the
conponent. ( b)ptéc_baih?celhwem&)eahowh@baenm-(w GETRAS i ldayt seor di ng
to any one of clains to 7, wherein the conponent (a) is benzotriazole
“hydrochl ori decompound which is acid phosphoxyethyl methacrylate,

3-chloro-2~acid phosphoxypropyl methacrylaté. bis(methacrYl-
oxyethyl )phosphate, acryloxyethyl phosphate and
" bis(acryloxyethyl )phosphate.
6. A.camposition according to any one of the
preceding claims, wherein component (c).is a vinyl copolymer.
7. A composition according to any one of the
- preceding claims, wherein component (d) 'is an urethane
_diacrylaﬁe or urethane dimethacrylate compound obtained by
reaéting: |
(i) trimethylhexamethylene diisocyanate and/or
isophorone diisocyanaté, |
(ii) an acrylic or methacrylic monoester of a dihydric
alcohol; and optionally H
(iii) a dihydric alcohol.
8. A composition according to any one of the
.preceding claims, wherein the component (a) is hydroxy-
,bénzotriazole and the component (b) is acid phosphoxyethyl

methacrylate.

e
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conponent (b) is 3-chloro-2-acid phosphoxypropyl nethacrylate. 11%
sftion according to.claim1, substantially as herei'nbefore descriﬁgh,
flerence to any one of the Exanples. 12. A photosensitive. el enent '
; ng a |l ayer of a photosensitive resin conposition according to any
‘one of the precedi-ng clainms and including conponent (c) and a support film
supporting said layer. 13. A photosensitive elenent according to claiml12 «
substantial ly as hereinbefore described3® th reference to any one of the'g‘fr

Exanpl es. L .
: 9. = A composition according to any one of

a.

claims 1 to 7. wherein the component (a) is benzimidazole
‘and the component (S) is bis(aéryloxyethyl)phosphate.
' io. A composition according to any one of claims

1 to 7, wherein the component (a) is benzotriazole hydrochloride
and the'component (b) is 3-chloro-2-acid phosphoxypropyl
methacrylate.’

1l. A composition according to claim 1,
substantially as hereinbefore described with reference to
any one of the Examples.:

12. A photosensitive element comprising a layer
of a photosenéitive resin composition according to any one
of the preceding-claims*and'including component (c) and a
support film supporting said layer.

13. A.photosénsitive element according to claim 12-
substantially as hereinbefore described with reference to

any one of the Examples.

I



