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15 In recent years, in order to improve the

workability, air pollution and yield of the above process,

there has been proposed and employed availably a flexible
three layer laminate, i.e. a photosensitive laminate '
(hereinafter referred to as "photosensitive element")

20 composed of a f£ilm support, a dried layer of a photosensitive
composition (hereinafter referred to as "photosensitive
layer") and a protective cover film. As a photosensitive
composition, there aras known the so-called alkali
development type that unexposed areas are removed by an

25 aqueods solution of an alkali and the so-called solvent
development type that unexposed areas are removed by an
organic solvent. .

In case of a photosensitive element of the alkali
development type, a protective cover film is removed from

30. the element and the photosensitive layer supported on a
film support is then adhered under pressure with heating
'to the surface of a board. The photosensitive layer is
then exposed imagewise to .light through a negative
film, and after peeling off the support film, the

35 unexposed areas are removed with an aqueoué alkali solution
as a developer to form a photoresist image. Etching or
plating treatment of the metal surface of the board is
carried out by employing the thus formed resist image as



“film and dfter peelifig off the support film the 35 unexposed areas are
renmoved wirth dn aqueous alkali solution as a devel oper to forma -
.photoresi'st image. Etching or plating.treatment of the netal surface
\Qpard is carried.out by enploying the thus fornmed resist inmage as 2- O

: photonask and the photoresist inmage was then renoved fromthe netal '
surface by -enpl oyi ng. an aqueous stronger Zl kaline solution than the
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: ' surface in the area not masked with the photoresist image

15 is plated by solder plating or a combination of copper
sulfate plating and solder plating. 1In the plating
treatment, an electric current is passed through a highly

p : - concentrated solution of a chemical reageht, and N
accofdingly the plating treatment is severer than the

1 20 etching treatment.

P ' . Photosensitive elements of the alkali development

w | type ara disclosed, for instance, in Japanese Unexamined
Patent Publication (Tokkyo Kokoku) No. 94388/1977, No.
130701/1977, No. 12868871978 and No. 147323/197S. 'However,

25 these conventiodal_photosensitiVe elements of the alkali
development type have the disadvantage that the photoresist
image obtained therefrom is insufficient in the
electroplating resistance.. That is to say, though the
photoresist image is endurable to the electroplatlng Wlth

30 a copper sulfate olatxng llquld and a solder plating

. liquid having a low concentration of borofluoric acid,
it is poor in resistance to a solder plating liquid for
common use having a borofluoric acid concentration of
more than 350 g./liter, and in the plating with such a

35 'solder plating liquid, p=eling, blister and depostion of
solder in the interface between the resist and the board
occur. The concentration of. borofluoric acid in the

solder plating liquid which is the most commonly used is



i mage obtained therefromis insufficient in the eléctroplatlng re5|stance
That is td:say, though the photoresist inmage is endurable to the
~el.ectroplating with 30 a copper sulfate plating liquid and a sol der \;;
(I:ilating liquid having a | ow concentration of borofluoric acid, it is poor -
jn resistance to a sol der pIathgBIiguid for common use having a
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-ot her | ec wi Il becone apparent fromthe
descri ption her eApather. obdect of the invention is to provide

an alkali developable photosensitive element having an
excellent plating resistance and moreover having good'
15 etching resistance, chemical resistance, adhesive property
to boards and developing property. '
Thesé and other objeéts of the present invention
- will become'apparent from the description hereinafter.

20
_ In accordance with the present invention, there
is pfovided a photosensitive composition comprising: -
(a) an addition-polymerizable compound of the-
general formula (I):
25 ‘
- R? rY
o—————{éacnzo+3——ﬁ—é=cnz
0
30 | -
1, - (1)
@ ro1
35 0 (CHCH,0 b~ c=CH2

"wherein Rl. Ry R and'_R4 are the same or different and



In accordance with the present invention, there is provided a

phofosen3|t|ve conposi tion conprising: (a) an-addition-polynerizabl '
. compound of the general <forrrula (1): .25 [err] 30 (E;)
r are

Jerr] 35 - | : [err] wherein Rlerr],Rlerr], Rerr] and Re
the same or different and 4 each is hydrogen aton1or~nethy| group, and n
and mare a positive integer, provided that n + me 8 to 12, (b) an :

add | of _th | f wh
Tegs oy e pheE hacRydeRed ragpausrta?&ﬁv?eégoan°Eandapk9péne FBuB. o ng

ﬁyéfogeﬁa;?§§$§%§?§9Fﬁggéﬁ §fﬁ§?d§? BpeheH, &y B RRPAR K S Chiorine
atom or br om ne (3)0gy, 441 A0A3ChEKSLEBLE BOLYRERLZBE PRol Bebbgher, and

15 (d) a linéar copo ymer ng a car ent o y

nol e, a wat eprgh3arpiirgn of- 4 to- 30 % by melght and a wei ght average

nol ecul ar wei ght of 30, 0@0 to 400 0 ; said conposition containing 0.5 to .
10 parts by wei ght of sa%d photoaga vatable pol ymeri zation.initiator and 40

to -4a- 70 parts by we.@hlR Qb |gddg near polyner, ‘and the total grmunt
of addition polyneriza ng bel 30 to 60 ' ' _

OH

whérein Z is a eyelie dibasic acid reéidue,'RS-is an

10 alkylene group having l to 3 carbon atome, R6 is hydrogen
atom or methyl group, and R7 is hydrogen atom, methyl group,
ethyl group of CHZX in which X is chlorine atpm_or bromine
atom, - o | | ._

{ec) a photbactivétable polymerizatién initiatbr, and
15 (d) a linéar copolymer having a carboxy content of 17 to
| .50 % by mole, a water absorption of y to.jo % by weight and

a weight average moleéular weight of 30,000 to 400,000;

said composition containing 0.5 to 10 parts by weight of

said photoactivatable polymerization initiator and 40 to

20

25
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parts by wei ght. The pRotosensitive conposition ofafhe,ﬁ;esent invention.s
avai | abl y*enpl oyed for form ng a photosensitive |ayer of a photosensitive

i On at |east one surface of the photosersitive |ayer, a polyner Q;f

.amnated to givqlthe phot osensitive el enent. Representative

of the addition=*30 polynmerizabl e conpound of the general formnula
(1) insfuded in the photosensitive conposition of the present invention
are, Tiomparnts ey ared ghtbic aiet Haiored roydabymeani andtttox yipdteal | ) pr opane, R
2, 2-bis (4-acryl oyl oxypent aet hoxyphen- yl)-propane, . b g
2, 2- Eimouh tet fh ssid Al tohyd o pd Jatmesrst Aathde eompg qunds e i Btheto B t he | ke.
Commercial ly avail able conpounds (I) are, for instance, BPE-10 (commerci al
name pdr g dusteightshi n Nakanur a. Kagaku Kogyo Kabuchi ki- Kai sha). The -
addi ti on-pol yneri zabl e conpounds (1) nmay be enployed al one -5- or in
adni xt ur e.Thehdthaffosengidnl ¥ BB L IPhRE il RIRSYeheral fornula (1) is
not nore than 7, the conpatibiljty of _ the conpound (l) wth a
G bR SRR it @ Ta- AR SRR YaRad (ReR) %%rnan&fnfpmomﬂgimwed, and
t he hotosensi tive layer is gasy to el _off froma board when'it is
o el & e Pnatened el d e S eatf R FEEAEe  han' 13,
t he r il oney f ), Sy.st LS. 4 NES ed, sist imge is
easyq%fg t%‘g%dﬂo‘ﬁ‘% .ﬁtgejy‘{él)n]ég%% Ue%e‘féo%’n@engf %?%%olﬁgné% er 10
p|a“ﬁﬂgq¥¥€fﬁﬁﬂ“ﬁh'ébé e Tk 11 On- pol yneri zabl e conpounds of the
general Tormula (II% can be readily prepared as inter- nediates in the
process pr@%dﬁhﬁmmﬁ@éﬁmwf@tﬁﬁmi cation (Tokkyo Kokoku)
No. 4929/1979. For 15 instance, the conpounds (ll) are prepared from
- E9cl ipplymerizable compound of the general formula (I)

inecluded in the photbéensitive compositioh of the present
invention afé,_for instance 2;2-bis(u-methacryloyloxypenta-
ethquphenyl)propane, 2;Zébis(4-acryloyloxypentaethoxyphen-'
o yl)-propang, 2,2-bis(h-méthacryloyIOthetrqetnoxyphenyl)-

15 propane,'and the like. Commercially évailable compounds
(I) are, fbr ihsﬁance, ﬁPE-l0 (commercial name Qf product
of Shin Nakamura Kagaku'Kogyo Kabﬁéhiki Kaishé). The'
addition-polymerizable compounds (I) may_be employed alone



?di ba5| c acid anhydrides of the general fornula (A) by the follow ng

reacti on.’'schefre wherein Z, Rlerr], Rlerr] and Rerr] are as def :
above. 20 [err] 25 30 35 The cyclic dibasic acid anhyd ey (A
Xincl ude, for instance, succinic anhydride, phthalic anhydri de,
hexahydr opht hal i ¢ anhydri de, tetrahydrophthalic anhydride, -6- '

3, 6-endonet hyl ene-1, 2, 3, 6, -t etrahydr opht®al +c anhydride (comrercially

. a~ai |l abl e under the comercial name "Hinic Anhydri de" made by Hitachi :
Q;érri cal Conpamy inlLadmjixt8ré- ehdoeefhyl ¥hen ltRe 3sémtef rmhymd anelhyitght hal i c

57 anhydride r ay ai | n t ofmEL

- " Met hyl KI mI C Qﬁ%gﬁid%bﬁhhéa E%I) Q? ﬂe {é?n ca?rq’COPrpat‘Eé aé?_%blhdt%h
li ke. Among t RE &beu £pPBRoupE| y%rwzame @%ﬁb@%ﬁﬂ%m#@@?mﬂ@d@gtthe
general ‘for nukapbh her used as a component (d) is lowered, and the

[err]’ -acr | o eth 7-chloro-[ err r rop ht hal at e of
the genera \é}‘ aep I"F)”’eQ PERF] 1?5 ﬁ?tg‘gﬁ}a ‘%5/ 5‘?‘@?&&:8? ‘fl _
addi ti on- poIyuﬁrnsahhmxuanpdundsthblbbaade IAhﬁmclwhnhruheasumlaﬁﬁn one
ethylenlcaIIstt af, I ed in
t he. |nvent|onavmatﬁ ﬁ Sg igtgf’%nkg% irjngalrl za ound‘p&ﬁ ﬂ&y(cﬁ‘
Exanpl es of tﬁéeoﬁﬁéﬁ'-e&dél?t%ﬁrﬁéﬁ? rarzemer%h%m%ﬁel%ﬁ%%
pol yhydric al geaal afandt kger kimerof dé@é%m@ﬁedam@wdlax@csﬂai@ch as
tetraet hylyene '1%% diacrylate

% ing resistance is lowered.

_ The addltxon—polymerlzable compounds of the
general formula (II) can be readily prepared as inter-
mediates in the process proposed in Japanese Examined
Patent Publication (Tokkyo Kokoku) No. 4929/1979. For

15  instance, the compounds (II) are prepared from cyclic .
dibasic acid anhydrides of the general formula (A) by the
following reaction scheme wherein Z, RS, R5 and R7 are

as defined above.

20 o

_ A b
i N | s 1%
Z 0 + HO-R’-0-C-C=CH
\c o . 2
T . 6
o) 0 0 R
25’ (a) d-0-r5-0-L-d=ca
—_— Z< SN2
- | @-ou |
B s od i --
5 L P
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30 %-oﬁ _ _ .
0 . 0 o r®
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™C-0-CH.,-CH-R
I 2 ]

o
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35
The cyclic dibasic acid anhydrides (A) include, for
instance, succinic anhydride, phthalic anhydride,
hexahydrophthalic anhydride, tetrahydrophthalic anhydride,



25 and di met hacryl ate, pol yethyl enegl ycol diacryl‘ate’and di nethacryl at.e
(nunber of ethylene groups: 2 to 14), trinethyl ol propane diacryl ate and

; hacryl ate, trimethylol propane triacrylate and trinethacryl at €,

t met hyl ol net hane triacrylate and trinethacrylate, 30 ° .

t met hyl ol met hane tetranethacryl ate and tetraacryl ate,

p propyl enegl ycol -di acryl ate andgdi faet hacryl ate (nunber of propyl ene
groups: 2 to 14), dipentaerythritol penta- acrylate and pentanethacrylate
d|pentaenﬁbbndbmbthQXeaeﬁylaLe apdtéexanpdhogt yhal bc anthydigideé on- 35

pol yner i n b eL & ereinn+ mis
to 7, §§g§sgg9gﬁ9§ g§F§ glﬁnﬁgﬁ gﬁgoén%m gy{ %Tg VﬁlT *Qnsat ur at ed
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polgcarboggllc aC| suc e and ethlenlcally

unsat ur dE&ﬂﬁouﬁﬂgmﬁégﬁﬁslﬁyaYBk;? g?o%%é%ﬁcﬁh%scT@W <¥84r oxyet hyl
acryl at eamed "MethgthyhiteAnbydride" made by HitackesCweniddht the

hot ose o osi t t a Y ol ynmeri zation
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not thenmmhlygachbygqg 1$deta§1a7tgﬁpsfalyxﬁ¥§§$g¥b £Loand is activated
S0)

&?gag§%5§ &BFg 86|§ﬁ§rSéagk%ia¥§?%$i?o€¥§$é substltutedtgf unsubst i t ut ed

polynuclear gui nones such as 2- etgylanthraqU|none
2-tert- butylanthr‘_uyn €pryO 2 t hyl ant hr aqui none,
1, 2- benzant hr aqyifi egggHgggg%n- C%?ggélnone 2- phe glanthraqU|none

2, 3-di phenyl ant hinone 1- chloroanthraqU|none LER oroanthraqU|ndne
CO,CH,CHCH Cl '

)

15 - -OH

is particularly preférable.'
Other addition-polymerizable compounds which
are liquid and have at least one ethYlenically unsaturated

20 terminal group, may be optionally used in the invention
with the addition-polymerizable compounds (I) and (II).
Examples of the other addition-polymeriZablé compound are
esters of polyhydric alcohols and a,3-unsaturated
caboxylic acids such as tetraethyleneglycol diacrylate

25 and dimethacrylate, polyethyleneglycol diacrylate and-
dimethacrylate (number of ethylene groups: 2 to 14),
trimethylolpropane diacrylate and dimethacrylate,
trimethylolpropane triacrylate and trimethacrYIate,-
tetramethylolmethane tr{acrylate and trimethacrylate,

30 tetramethylolmethane tet:amethacrylate and tetraacrylate,
polYpropyleneglycol diacrylate and dimethacrylate (number
of propylene groups: 2 to 14), dipentaerythritol penta-
écrylate and pentamethacrylate, dipedtaerythritol
hexaacrylate and hexamethaérylate and addition-

35 polymerizable compounds shown by the general formula (I)
wherein n + m is 2 to 7, esters of lecidyl-containing
compounds and .a,3-unsaturated carboxylic acids such as
trimethylolpropane triglycidyl ether triacfylate'and



e

2- met hyl ant hr aqui none; 1, 4- napht haqui none, 9, 10- phénant hr aqui none,

2- et hyl - 1, 4- napht haqui none, 2, 3- 20 dichl or onapht haqui none, .
1, 4-di met hyl ant'hr aqui none, 2;3- di net hyl ant hr aqui none, 4
ébchloro 2- nethylanthraqU|none and 7,8, 9,10-tetrahydronapht hacere dﬁ ne,

. other aromatic ketones such as benzophenone M chl er's ketone (4}

bi s(di met hyl am no) benzophenone], 4, 4' -bi g di-et hyl am'na)- 25 benzophenone
“amd 4- et hoxy-4' - di met hyl am nobenzophenone, benzoin, benzoin ethers such as
begzoi n met hy|bﬂ§¢1ﬁnobﬂ-ﬂmg“lyﬁﬂwl itheir mdlchr@na«zera ahdngkterbeof net hyl -

benzoi n, . et hyl bepzoi |nat|on P tr| l,i.m.dgzol e di nmer
w th 2 et capt BESFOABRAEE SRR sy’ hel pban o rapar Lo a8
tris(4- d|ethyIehhy&aﬁ&c&ﬁ&mﬂqﬂ&agunatedﬂdumpyunﬂs hsvmegebyéryxyhagtauplnear
copol ymer havi gigei £47 SUhok sPdH 10fac1r7y]:[a(te5g. & mtml:%glatwat er

absorption_of 4 -to 30 965% and a ‘wel ght averﬁg nol ecul ar
wei ght of 30,000 to 400 Gﬁsﬁﬁﬁ9§ﬁ§ﬁY|9?%¥gﬂwﬁé@8 sergdtiseer forned
fromthe conpo&rhpmwfort heoraiventa iphoidacivadabdecpbllgnerieatsbance of a

photoresi st Lipgee {8l eCOUA e AL AVARGE b yhar zali g et o2t meont

liquid for pI I Ng and ot her erls 1 Cs suchPasYa ¢l 586 3dhesi on
property to a bobkkatork tHherrid @refpradyeemplovedast ahasa-bpithatesth of

the addition- p@iwﬁ&an{ﬁw%amm% liish @it @-.aaehxmy aétivated

‘“The line copol ynmer rizi Qr__nor.e ki nds of
rmnorrersa{q'hes% n%nro?@%"p%tr‘gt et(ﬁld%'ﬂ%w B9 grsgécé:l"é@§8§ %¥h8%pnoner of
the first cl assctivenkight psush des tule: tawierdre tc aayisyne Exampheshefdehel opi ng

perty, d
gg?ge;nzydspd ﬂ>§0%<§@trmit#fe ;%ﬂ,&a’%mme ih] e ia4B3aLYeALGHE QHRAr an

or unsubstxtuted polynuclear quinones such as
2-ethylanthraquinone, 2-tert-butylanthraquinone, octa-

15 methylanthraquinoné. 1,2-benzanthraquinone, 2,3-benzan-

' thraquinone, 2-phenylanthraquinone, 2,3~diphenylanthra-
quinone, l-chloroanthraquinone, 2-chlorcanthraquinone,
2-methylanthraquinone, 1l,4-naphthaquinone, 9,10-'
phenanthraquinone, 2-methyl-1l,4-naphthaquinone, 2,3-

20 dichloronaphthaquinone, 1,4-dimethy1anthraquinone, 2,3- .
dimethylanthraquinone, 3-chloro-2-methylanthraquinone
and 7,8,9,10-tetrahydronaphthacenequinone, other aromatic
ketones such as benzophenone, Michler's ketone [4,4'-
bis(dimethylamino)benzophenone], 4,4'-bis(diethylamino)-

25 benzophenohe and-4-mgthoxy-4‘—dimethylaminobenzophenone,
beqzdin, bénzdin ethers such as benzoin methyl ether,
benzoin ethyl ether and benzoin phenyl ether, methyl-
benzoin, ethylbenzoin, and a combination of 2,4,5-tri-
arylimidazole dimer with Z—mercaptobenzoxazole, a leuco '

30 crystalviolet or tris(4-diethylamino-2-methylphenyl)-
methane. _

It is necessary that a linear copolymer having
a carboxy content of 17 to 50 ¢ by mole, a water '
absorption of 4 to 30 ¢ by weight and a weight average

35  molecular weight of 30,000 to 400,000 is present in a
photosensitive layer formed from the-éomposition of the
present invention. An excellent resistance of a
photoresist image to electroplating, a resistance to a’



nmononer of the first class are acryllc acid, nethacrylic acid, .fumaric .
: cinnam c acid, crotonic acid, proplollc acid, itaconic acid, nalelc
mal ei ¢ anhydrlde and maleic acid half ester. The nonomer of 15 Q~,
class-is selected so that the photoresist inage retains the platlng
ghing resistances, the resistance to a developer, flexibility and
; L€ity. A conpound haV|ng Qne gunsaturated group is "enpl oyed as a
. monomer of the second class. It is preferable to use a 20 nonomer such :

~ that tg&éeéé@trhéw piq o rbﬂi]ﬁﬁ&”&??() pthr@w%arfar&etrh%@l g0 by wei gh“i’“

at 20 However, a snal | anpunt of I ¢ mononer such that the
solubll???ho?sw%tﬁ}°§?1? ?ﬁﬂﬂnﬂﬁoﬂﬁﬁﬁgé&§ 2 fQogrdnainghthies usable, if the
wat er adbaoempnmg Oopr dheer meﬁﬁaﬂmf HKyOFt(HeyIBbI’chQE thal | SdWI t hi BI t hte )
above r Jej ¢ ht t nononer_is desirable to be
not Vrmr%i] ':{g% %‘%ﬁt%e useéoo élsseaé’gflg’%ﬁoﬂ&ﬁ?ra;hﬁyfﬁ YBefol ecul ar
weiyht of m)r e t HEe 3bimeny qmmefme%@\rap@madg byr @edymerizirgnpl es of

the mmropfméf@ lsﬁfdw%fslrﬁo%fon?&sh ar’I‘?lle%lek)ﬁ{on%ﬁd'el)f:lsara‘%ﬁl a{‘d ”EE Ealcryl at es"
such as_ et | at e,, net nmet hacryl ate, et ate, e
nethacr%ﬁ%&igg V¥ T harxae Qiiiﬁeﬁwetﬁ @erzgétﬁ¥ﬁh§k§5tacrylate and

2- et hyld.'ﬂsa@s matcbmrt;d ghegviels artee dfindatylcoplod9imelr sieh ahevi nyl - n-butyl

et her, t Yinger. re e tlves haV|ng a
substltuent tie‘y‘f% iﬂgosapﬁ onrgaoér %‘%E'Jb%xi}ﬁ %%l(a % R rﬁf’l c acid and
mekth acr%##%@%ﬁ%r%‘%&f% rady agidy aﬁ\hY@tnMon@KamrlesabﬁylthecryI ates and
al kyl rmmﬁéw@e Gthe fifht H1ady i@y raa@yqacaa%qaonﬁemae icThe first
nononer e second npnoner_ ar.e sel%gted SO ge pro uced | i near
copolyﬁg? ép ric acid, cinnamic acid, crotonlc ac1 _

propiolic acid, itaconic acid, maleic ac1d malelc

anhydxlde, and maleic acid half ester. The monomer of

15 . the second class is selected so that the photoresist

image retains the plating and etching resistances, the

resistance to a developer, flexibility and plasticity.
A compound hawving one unsaturated gtoup is empioyed as a
monomer -of the second class. It is preferable to use a
20 monomer such that the solubility of water in the monomer
is not more than 2 % by weight at 20°¢c. However, a small
amount of a hydrophilic monomer such that the solubility
of water in the monomer exceeds 2 4 by weight is usable,
if the water absorption of the produced linear copolymer
25 falls within the above range. The molecular weitht of -
.the second monomer is desirable to be not more than 300,
and the use of the second monomer having a molecular
weight of more than 300 may impair'the'developiﬁg
- property. Examples of .the monomer of the second class
30 are alkyl acrylates and methacrylates such as methyl
acrylate, methyl methacrylate, ethyl acrylate, ethyl
methacrylate, butyl acrylate, butyl methacrylate,
2-ethylhexyl acrylate and 2~ethylhexyl . methacrylate,
esters of wvinyl alcohol such as vxnyl-n-butyl ether, and
35 styrene and polymerlzable styrene derivatives hav1ng a
substituent at the r-position or the aromatic ring.
Acrylic acid and methacrylic acid are preferred as a
first monomer, and alkyl acrylates and alkyl methacrylates



 carboxy content of 17 to 50 % by nmole and a water 5 absorption O
@6by weight. The term' carboxy content” "as used herein nmeans

_10f nmol es of the whol e nmononers used in the Ilnear copol yrer.
"wat-er absorption" as used herein 10 nmeans a val ue neasured accordlng to
Japanese I ndustrial Standard (JIS) K 6P11-that is to say, shows a rate of
wei ght increase in imrersion of a specinen having a dianeter of 50 + 1 mMm
deq a thi ckneaseopreferve® ama jseagndemanomE3{err] C. for. 24 hours. 15

The resistances of the $i&edlrHOMYNGHRIr tahd/ AHeO WeddnanoRGmeirduirds,

including a platin I qui I s .deternj ned, hy, t he both of th carboxy
content and t#® %%?%é éh ﬁl%ﬂ?(&ﬁéﬁ & SHT FOPRMYmeE faf0R by et her

one.. Ther ef or earbdxy scoeessasy Ihato tite acanb(mqa.eQ(and @omtaketr and t he wat er
absor ptiop of sbBGebENSA0f PUSBY 4 Ay HidHY t%ﬁatt%bvfﬁ mRAkaagd ranges.

In case t riear copol yner eC| d ner e car boxy
content, if aC?EF?“ﬁyd?%p%ﬁﬁﬂ(ﬁqﬁﬁkﬂnﬂ34Q§5&ﬂ&§ﬁ9§f§%§ea e OYndOXBAomer - and

thus the prﬁ?uﬁedh%imt eﬁCl?@mﬁlﬁél s 25¢ tﬂbilsflérslﬁitnﬁfnoﬁé?coh :bﬁbleanoﬁf thess than
6 by weig 0 itive |la nt ai ni ng_suc i near _copaolymer is
hard to be de(}‘é’fa‘Bg hté‘% kchCI'@ fuﬁng 1{-H§ #Fange of
17 to 50 %bycnpbbyméh tHz—he)titm:rm Havad;ezemonfpttm"catsb@syzdcbmremn is. -
N (06 Snenh@ngey olud gl Bbd et WP TSR Thatizesy on of

the |inear eg exceeds vel opnent of
unexposed ar Eai‘ﬂal"? LA RS K/eﬁ%/l]acc@ﬁf a‘t%d’-° tﬁﬁth W@q‘l"fdraoﬁﬁﬂ:lel efpr operty
i n the exposeded§lesifxEettls imexduﬁéﬂélambﬁfw sﬁw;(hreeslhakrm@age is 35

Boundary bet VECAREHEE SR8 a0 (SRR il ROY W 2 e et ng
of the resol vingwabterratni3 cﬁ)nsﬁ;mle?ﬁ Il‘youm\.erl ng of the apparent
' 15 o The resisténces of the linear copolymer to
various treating lxqulds, lncludlng a plating liquid, is
determined by the both of the carboxy content and the
water absorption (hydrophilic property), but not by
either one, Therefqre,_it is necessary that the carboxy
20 content and the water abéo:ption of the linear copolymer
fall within the above-mentioned ranges. .In case that the
~ linear copolymer is specified merely by the carboxy |
content, if a very hydroohobxc monomer is selected as a
second monomer and thus the produced linear copolymer
25 has a water absorption of less than 4 % by weight, a
photosensitive iayer containing such a linear copolymer
"is hard to be developed, even if the carboxy content
falls within the range of 17 to 50 % by mole. On the
other hand, even if the carboxy content is within the
30 range of 17 to 50 % by molé,'when the water absorption
of the linear copolymer exceeds 30 % by weight, the
development of the unexposed areas to light is very
adcelerated, but the hydrophilic propetrty in the exposed
areas exceeds the limit and the photoresist image is
35 attacked with:a developer most remarkably at its end
portions, i.e. the boundafy;between_;he exposed and
unexposed areas. This results in lowering of the
resolving power and consequéntly lowering of the apparent



-10- sensitivity, and the.resistances to plating and efching liquids are
al so | owered, thus causing phenonena such as peeling. Al so, the carboxy
tent of the.linear 5 copolymer is-inportant as a factor of determnin
devel poing property. Wen the water absorption is within the above
, but the carboxy content is less than 17 % by nole, the devel opnent
| sSS¥hpossi ble.  On the other hand,g when the carboxy content is nore than 50
% by nole, 10 the gloss of the surface of a resist image disappears and. x

the resééﬁéPE%x%e A&&ef.] . rgé/?éltérfcééwtd\%ﬁt@hfqﬁ avetiald s Wi thin th®

above- nent 1 oned e nol ecul ar. wei of .the linear ﬁopolyner 'S

connect bHAwids 2R ?1?%1*%W%¥ﬂ@ PR g %ﬁ“319ﬁ$“°ﬂﬂﬂﬁ i ve

conposi pe@inghd also is a factor .of secondarily detern1n|ng t he devel opi ng
property and the SISt ces re | ecul ar wei ght of
the Iinear copoly ? fs %|%%§§%§¥rf§#€§b{xé¥3 ez1 preferably 50,000
t o 200, 86Ppolymet his wehpbrtaneragea Eipt°¢nnﬁxﬁﬁﬁﬁerﬂkﬂﬁ thephen the wei ght

£ Yfﬁ??g??npﬁgﬁaiﬁée??bgmtﬁ Y A Ancee Lo treatin
s 1nsufficient an so the resistanc o treatin
li qui dsth anpgﬂ?nﬁa ﬁevEFBthea?%r?%ﬁ%r%ﬁﬁteﬁﬁmﬁﬁt%ﬁ? EE Giaverage )

FﬁleculﬁrbyBMGhé.ZEhe devebmpmehanxﬂoﬂmﬁmﬁs1b1§3f|0nnﬁhnrnunpq3roperty and
e resjstance d.
bk g oL 087, cBiba b LI MM SIS 1

general , eara merization inhibitor in a
phdPosehbet glessonfiothei surface of areesish PragRM1$3RRGANS pol yneri zati on

during gnBeghinNge8PStahies APE DHwELEd pUsven EXEMUESwated he
absorption falls within the abovn-ment1oned range.
The molecular weight of the linear copolymer
is connected with the fllm—formlng progerty of a.

15 photosen51t1ve composition, and also is a factor of

secondarily determining the developlng property and the
_resistances to treating liquids. The molecular welght of
the linear copolymer is selected from 30,000 to 400,000,
preferably 50,000 to 200,000, in the weight average’

20 molecular weight. When the weight average molecular
weight of the linear-cooolymer is léss than 30,000, the
film-forming property is 1nsuff1c1ent and also the
resistances to treating llqulds, lncludlng a devclper,
are lowered. - When the weight average molecular weight

25 is more than 400,000, the film-forming property and the
resistances are very good, but the developing property
is lowered. | '

In general, it is desirable to include a radical
polymerization inhibitor in a phdtoéensitive domposition

30 in order to prevent thermal polymerization during a
heating operation and on storage. Examples of the
.oolymerlzatlon inhibitor are o—methoxyphenol hydroqulnone,
pyrogallol, naphthylamine, phenothiazine, pyridine,
nitrobenzene, dinitrobenzene, o-toluqu1none, chloranll and

35 arylphosphites. Thermal polymerxzathn lnhlbltozq which
are low volatile at a temperature below 200°C. are _
éreferre&, and such inhibitors include, for insténce,_
alkyl-substituted hydroquinones, tefthutylcatéchol,



napht hyl am ne, phenot hi azi.ne, pyridine, nitrobenzene, dinitrobenzen
.p-taluqui none, chloranil. and® 35 aryl phosphites. Thernal polyneri
_phibitors whi ch are low volatile at a tenperature below 200 C. are
preferred, and such inhibitors |nclude for I nstance, al kyl -substituted
hydr.oqui nones, tert-butylcatechol, ~ rous chl ori de,

2~6-di-tert-butyl - I , 2- t.hyl th -te but yl ph
Shd 2,2- et hASRRON SAATIARyI 2050 tyt%%%%ﬁ&io%&eam ‘2ol ot i ﬁge““
agents such asneiglaslteﬁe‘-slalasdd-éthyp.l-gmmrs-bayyhehenobDpandt 2¢d2+n a
‘phot osensitiv é*ﬂﬁ? H¥§(ium%E%gﬁL%—QE?Eeﬁﬁﬁgl?H Lo agents whi ch have .-f

-no effect on t aracteristic hot or es are not deconposed
“and vaporized at a tenpdagtigus S@lWIZGoaee“EﬁaﬁﬁFEsaéf dYﬁ'ét'é%f%ri“l[‘g agent

usabl e in g he ﬂ&méﬁaéemgyomear;ach@brla&%aa@aea Euaaagaﬁsxewam ne bases,
Alizarin G een, Para Rosanl N | e Blue :

2B, Victoria BIQPP9si tl\}‘lﬂ“achl f?r@r @5?‘/? °§§§|e5r8§u8°g/er1¥8d??|%“g§e‘él?1"°‘§udan
Blue, G| G edrgveNew Mff@mata onAthe vhalracteRilstRed YEohephbKIrasisteand

Met hyl ene 15 aﬁﬂlﬁbé3aedgﬂﬂ35e%dghh'Wg%%ri%ﬁa 8% 8 PLApbiStdFL BOfo@n

‘adhesi on accelerg or may also photosen- sitive composition.
The addition- pAY fer i EAam@lesnesuthe, codoripgoprgpdlyReabPat FRNth®i ti at or

and |i nearg comi\wmfmgf er@,xef@:sms@.ftahcbhembhamed RUPARSSEShAS S,

conp05|t|on caqnt.ai ns. t o par.t

o oer | pab o AR S R, R Rhr T, Bk By FRbLber wernys

phot opol yner i Zatange,i rhilth%lthru,e 28d YOctoria péGBESBbyMQSachu\Begfhteelﬁ, t he

linear copol yigygic #isR t2tg Qa2 EReRkN , O5udan Blue, Oil Green, New

: Magenta, Ac1d Violet RRH, Red Violet 5RS and New Methylene
15 Blue GG. T

polynerlzatlon i nhi bitor are p- nethoxyphenol' hydroduinone, pyrogal%zﬁ;;)

Other additivies.SuCh as a plasticizer and an
adhesion accelerator may aiso be added to the phbtosen-
sitive composition.

The addltlon-polymerlzable compounds,

20 photopolymerlzatxon_Ln;tlator and linear copolymer are
mixed so that the obtained photosensitive composition
contains 30 to 60 parts by weight of the addition-
polymerizaﬁle compounds, 0.5 to 10 parts by weight of the
photopolymerization'initiator. and 40 to 70 parts by

25 weight of the linear copolymer. When the total amount of
the addition-polymerizable compounds is less than 30
'parts by weight,_the obtained photosensitive layer is
poor in flexibility and is easy to peel off from a board
upon use, and also; when the total amount is more than

30 60 parts by weight, the photosensitive layer is softened
and causes cold flow on storage of the rolled photosensi-
tive element. It is preferable to employ the addition-
polymerizable compouﬁd (I) in an amount of 25 to 35 parts
by weight out of the:total amount, i.e. 30 to 60 parts by

35 weight, of_the_addition-pqiymerizable compounds used,
because sufficient resistances to copper sulfate plating

-and solder plating are obtained and also the resolving
power and the close adhesion property are improved. The .



t he addition-pol ynerizable conpounds is |less than 30 pérts by weight, the
obt ai ned photosensitive layer is poor inflexibility and is easy to peel
i rom a board upon use, and al so, when the total anpbunt is nore than,SO\‘}.
- 6§ln.rts by wei ght, the photosensitive layer is softened and causes cold

on storage of the rolled photosensi- tive elenent. It is preferable

to enploy the addition- polyne*lzhble-conpound (1) in an anount of 25 to 35
parts by wei ght out of the total amount, i.e. 30 te 60 parts by 35 Cm
wei ght, a@dlttmwhﬂymwmomr@ dcﬁﬁdowsdgmnﬁ@d'edam;af%aﬁlﬁrf icient ®F
resi stapgeg,t e5e Syl { St es pé?ﬁﬂéqgoya%x%‘?{tderas@e%tﬂarlg.yarﬁ t@bt ai ned and

al so the resolvi.ng power and t cl osé adhesi on property _are inproved. The
- 12 1&&?%?%@%0‘1’?@?2&’?}{% %n"ﬂtﬁu tal pmaindmilofed 3 &CePdbly in an

armuRt r'éstxsy e pgtit s &F tvee pddi eisgregiallyne ri Zab 183 guaiponnds wei ght, out
et

ader’t i O“Q% ' an$+1€%%l %h%o 39%#?8?% gpo%et% e af’@cq}l rl&f e close

use ecause resolvi ng power,
parti cuadxhndzsywmepmm:etsadm%sa orepkHpeimagefaty Yhesitdime dfge at the tine of

devel opggpéL @ét&‘ﬁd d@ﬁ’@é@%@\?’éloéﬁ'@n@h@t@%ﬂds‘érﬁﬁtltvh.Q.yque' opi ng

propert%band Iat| resi stange are r oved
additio %oﬁ?ﬁ%@? PERPOh R rﬁﬂejﬂia Hqﬂﬂfqﬁh§§ﬂﬁﬁ%|§ﬁ? pol yneri zabl e
conpoungigptbyednd mé)amytb@egsmipmzarbm wtq:w\mcbfot(hdm 30 parts by

AR i b Eed 1 oo AR Lo LR ARP (e mal (1

phot opobqnempk‘a!e@)nm nk® j ament sof st hith prEs Py “fﬁa}r‘lh‘?:)y’%elctfn
har deni pge Of ot Nf RHGEREENSISI VS0 | Y80 Paed i st e it f & adieon does not

sufficientl roceed, th esult| n for of. .a hotore t h
poor r 3941 hiBRsPolyerl ¢4 seles ongqéﬁ htésq;ﬂa when e o “'5' st having

of the photopolymerization initiator is less than 0. 5

15 part by weight, hardening of the photosensitive layer by
active light radiation does not sﬁfficiently'proceed,
thus resulting in formation of a photoresist having poor
resistances. When the amount of the'initiator is more
than 10.0 parts by welght, the resolvxng power and the

20 stabllxty are lowered due to a high sens1t1v1ty of the
photosensltlve layer to an active 1Lght When the amount
of the linear copolymer is less than 40 parts by weight,
the phétosenSitiVe.layer'ié softened and causes cold flow
on storage, and when the amount is more than 70 parts by

25 weight, the photosensitive laYer becomes fragile and is
easy to peel off upén use. ' ' _

The photosensitive composition of the present
invention is usually employed in the form of a solutlon.
‘The components (a), (b) and (c) of the comp051txon are

30 uniformly dissolved in a solvent. Any solvents which can
dissolve the compdnents are uséble as the solvent, and for
instance, there are mentioned common'otganic solventé'such
as acetone, methyl ethyl ketone, methyl isobutyl ketone,
methyl cellosolve, ethyl cellosolve,'diCHloromethane,

35 chloroform, methyl alcohol and ethyl alcohol. The
solvents may be employed alone or in admixture thereof.

A polymer film 'is usually emplQYed as a support
film and a protective cover film for the photosensitive



than 10.0 parts by wei‘ght,” the resol ving power and the 20 st are
lowered due to a high sensitivity of the phot osensitive | ayer ctive
light. “Wen the anmount of the linear .copolyner is less than by

Wi ght, the photosensitive layer is softened and causes cold f _
storage, "and when the amount is nore thaf 70_parts by 25 weight, the

phot osensi tive Iayer becones fraglle andtPs © ‘easy to peel off upon use. The

photosensitive osiction o e esent Yo..enpl oyed in

thef formof a 85 alTﬁ’@‘:' S%Bﬁgﬁf‘ge( S}e'q%ﬁ? dx%%)’ﬂ%l %tethc%prrpo& tion-

are 30 . uni fomlymrsﬁauuearen éoz:otmsnanceAngobmvtemenmmm asm)l ve
the conponents pm%p%gghenas ahBCoseYLenY1eABlr i Phs | NSARNE ol fi

- menti oned common Or i'c solvents such as acetone, OE% eto ketone
“methyl isobut yltek&P ﬁéalﬁéehﬂIElerlPogzse@erreflhylT‘&%?? } M must be

di chl or oneshang@emdvablehifebal ehg) pretBgknaiebhel Layelr eddy] t&{émiﬁﬂl:e. _Ehe
Solwents Y O%URPLIMEY BaAR8rObel BaABULA! HECLCL Pheate dWRId 1]
usual l'y enpl oyed as ‘a Ive cover

phot osensi ti ve not nsg@le~ |39er thicknpgast Qﬁehb,EtPQmeleMm mmweﬁ

the polyner filgpcd &, tBO'IOUnﬁinanC?reEQEXSH?Yh.@n@ot% epR! hapad

pol ypropyl ene and polyeth | en et hyl ene ter hthal e fllm
is preferred. fﬁ@§€sPPPﬁ§ iaBQrSmaYrBﬁD§388¥Y %1?$e %§§§ﬁ§
llayer and,10t hemsedctr polgmeir hidhsshoaanost wbechehnvatbm;rémgm 4 rsaq.tpm}:t

surface is not Q%g %ggFtQ§c§ngggfgf the polyner filmis selected frontS

to 100 pm, pre era Oferr The photosenS|t|ve l.ayer may be
sandwi ched by two sheetsAoPhQGose§§éhlﬁ§I?hﬁmeﬂtlh% peerar?d v ¢h ysual

enployed as a %H&&Q&tb@n@mbmébeBeEheSpﬁo€838551t1ve composition of the
present invention. A photosensitive layer is formed
15 usually by unlformly'coating the composition in the form
of solution on a polymer film support and drying the
coated composition by means of heating and/or blowing. of
a hot air to give a dried coating as a photosensxt1ve
_ layer. The thtckness_of the photosenSthve layer is not
1 | _20 particularly limited, and a usual thickness is adoptable.
' In general, the thickness of the photosensitive layer is
selected from 10 to 100 um., preferably 20 to 60 pm. A
protective film cover may be further superposed on -the
photosensitive layer. The thus-prepared photosensitive
25 element consisting of the support and the photosensitive
layer or of the support. the photosensxtlve layer and
the protective cover is rolled and stored.
The photosensxtlve element of the present
invention has an excellent adhesive property, and - is
30 advantageously smployed for the preparation of a
photoresist image. The photoseneitive element is
laminated onto a board under oressure with heating so as
to cause the photosensttlve layer to stick to the board.
When the photosens;tlve element has a protective cover,
35 the cover is removed before the lamination. The surface
to be laminated with the'photosensit{ve layer is preferably
a metal surface,'but not limited thereto particularly.
The necessity for heating a board depends.on the



A photosensitive elenent is prepared in a usual marner “by enpl oyi ng, the _

phgt-esensi tive conposition of the present invention. A photosensitive |ayer
Ned 15 usually by uniformy coating the conposition in the formof -~y

on a polyner filmsupport and drying the coated conposjtion by

f heating and/or blowing of a hot air to give a dried coating as a

. photoSensitive layer. The thicknggs of the photosensitive |ayer is not 20

. particularly linmted, and a usual "thickness is adoptable. In general, the -

~thi ckne&snmaattfiagptehes_ea%hi—evetl @KeERI Ehéebﬁswgeaé? JQ 1oy dpo pm, BF
preferahlly 20t protective fil mcover e urt er superposed

on the pfo 8§§ﬁ§|t|V§eFa§8F 9?9&°?ﬁﬂ§‘5i%ﬁa?éﬂm5ﬂ6tb%eﬁ@?%?w%dZS el enent
con5|stBMgaohlghelammpatﬁngndemberaboresensI1sveos§YBIeFFooémige SUppgrt%h
t he pho e [ lLayer a e piet Lve ver.is_rolled and stored. The
photgsekgﬁtpéékeﬁg OQ %BF ?ggkgreségtggnvﬁﬁfl HEh3R3EA BI¥PFent adhesive
profert peased 9 ﬁGrth&évanpageéesFbeenéheﬁeﬂefpropeetpreparat|on of a

phot or eSI st i nageWheIheheheheeeaahguevel Sﬂsﬂéntsoka%@aiﬁéeﬁe}gna board
under pr.essure mntg 9& ?ﬁ as to cause hot osensitive er to
; eft tAEL

stick t&s B™hBAFE" BﬁBfBgeﬁgW??§%t%¥%n%htah%%“%? fberative cover,
35 t hehoteveeniss tivrneddmbater ¢. eheataa1ﬂemp@ﬁatuﬁbeosugd CEbto be

I h t f t but
nS[" T EeoaCt Aot B, RARAREBE 1 HGroRLEhes Celhbofe £ra Vade ReAkERRET 3" depends
nlfhe arelZBrYaﬁihaangSteﬁwEﬁaedrEIEB ah¢@hveheLQMQlosen5|t|ve | ayer is

heat ed. %easbhg;ehoeoewﬁehtve ﬁksaenﬁhéspﬁa%%@&le{vé éli&ke&@m nating
tenperat i s _possible to, 9ﬂ1t the heatlng f the board. cour se,
t he boan ﬁa B gvention is usable at a higher amxnatlng L e
temperature, i.e. at a temperature of 160° to 180%. to
which a conventional photosenSLtlve element is not
15 endurable, and even at such a high temperature the amounts

of ingredients evaporated and scattered ars slight and :

moreover the characterlstlcs of the photosensxtlve layer
are not lmpalred
After the completion of the lamlnatlon, the

20 photosensitive layer ;s exposed imagewise to an active .
light through a negative or positive film. When the film
support presenteon the photosensitive layer is transparent,
the exposure to light is conducted either before or after
removing the support, and when the support is opaque, the

25 exposure is conducted after removing the suppor%. From
the viewpoint of protection of the photosensitive layer,
it is .desirable that the support is a transparent film
and the photosensxtlve layer with the transparent support '
is exposed to. llght through the transparent support. As

30 an active light, there is employed a 1Lght from a known
source of active llght such as a carbon arc lamp, a
mercury arc lamp or a xenon arc lamp. The sensxtlvxty of
the photoactivatable polymerization initiator contained
in the photosensitive layer is usually maximum in the

35 ultraviolet ray reglon, and in that case, a light source
capable of effectively radlatxng ultrav101et rays is
selected.’ In case that the 1n1t1ator is one sensxtlve to

visible rays, e.g. 9,10- ohenanthrenequxnone, v151ble rays



-

-5 heated to further ‘i ncrease the adhesive property When t he

. phot 6sensitive el enent of the invention is |amnated at a | am nati N

tenperature of a conventional’ photosensitive elenent,-i.e. at a tgnpyLatlre:

wfr 90[err] to 130:C., the anounts of ingredients evaporat ed and sicatt ers

10 are very slight as conpared with a conventional photosensiti

element. Also, the photosensitive elemd® of the invention is usabl e at a

hi-gher | am nating t erature, at ‘a tenperat f 160[err

180 err]C. to %?C‘Pfera?%‘b‘rﬁﬁerﬁ’m}r%ﬂe%rﬁﬁc?é’e G459 \?eliélge'%entg‘? SRY cfg

endur abl e, . angf evisilsle sty A i floddipgratiore ghvtogmapht andf ai sgnedi ent s

‘evapor at ed andl%gétégéelgsa% esig %11a%% c%\{%ve_l&% gl%k@ﬁt e\abﬁ%r cs of the
o e

phot osensi ti ve are not” inparred.” Aff e complecion o
| am nati on, .t h&o@¥ces phot osensitive layer is exposed imgew se to an active

l'i ght throggh a negativenPePQSHi dé’iﬁm&'dk{é H@iﬂ%éﬂlﬁﬂx'v’emlayéﬁo% present :
on the phot ose srtrve Igyejj:: | S transpare hfte"r}é'h X osure to.li

conduct ed ei t hefIBEf A9 ALERT FHeNRHRT ' Ttk e st Reegﬁﬁport
I s opaque, theo@25the eplpmisesens ist ioon diugtear, aiemlapmmx:r n.g toedaoppdrby From
t he vi ewpoi nt p%mg‘r,p&gc“grhrpé el;&eefd)@égsquh us hiks gesr rabl e

that the support Ts_ a transpar I I'm and oensrtrve aer wth
the transpar ensokuppon tas 2 dgrglaren in g?ntkftqwfbﬂtjlﬁ‘qeﬁe 5PF§n§EaF§ﬁPYmg-

support. Pe 301mmeﬁsia&ﬁw&ﬁ|@rﬁnaémje Ht‘-‘hﬁmigo)did skrapdfl .f r eRaapikBgwWn

sour ce of actrvg éﬁl.% t such %arb\_g‘ [%%&3'@0 a rrerc §larc | anp or a

xenon arc | anp® AR T 1] n RS Fa AR & E? tymeri zati on

initiator conthy@edxxdres heemrottqshm;utde& dfmaérka]s. werallsy smeki asm i n t he

35 ul travi ol a‘.{}gi nﬁ@seall@all i @%&b%%‘é‘i:%% cgpabl e of
travr d‘

ef fectively raratrng rays I's sel ase that
initiator is ofpdrkeratesand &\H%ﬁ'%'@‘?%&/§f ea]é:a]g. eI En SNERr éﬁequr none,

vi si b| € reys lithium, sodium and potassium, alkali metal phosphates

such as potassium and sodium phosphates, and alkali metal
pyrophosphates such as potassium and sodium pyrophosphates.
E An agueous solution of sodium carbonate is particularly
_ preferred as a developer. The pH of an 1 to 3 % by weight
3 20 agueous alka11 solution is preferably from 9 to 1l. The
i _ temperature of the aqueous alkali solu;xon may be adjusted -
according to the developing property of the photosensitive
layer. The aqueous alkali solution may conatin a surface
active agent, an antifoaming agent and a small amount of
25 an organic solvent for accelerating the development
In case of the preparatlon of printed circuit
boards, the exposed surfaces of a board is then treated
with an etching or plating iiquid in a known manner by
employiné the developed photoresist image as a mask. The
30 photoresist image is then peeled off usually by employing
' an aqueous solution having a stronger elkalinity than
that of an agueous alkali solution used as a developer.
For instance, a 2 to 10 % by weight aqueous solution of
sodium hydroxide is employed as an aqueous stfonq alkaline
35 solution for removing the photoresist image. However,
the manner of peeling off the photoresist image is not
partlcularly limited to the above-mentioned manner.
The present invention is. more spec1£1cally



5 - are of course enployed as an active light. As sources of visible.
a floodlight for photograph and a sun | anp are usable as well as the
o j;rmwnloned | i ght sources. 5 = After exposing .the _ © 2
o5ensitive layer to light, and after renoving the filmsupport if it i?J
pre&sent on the photosensitive Iayer devel opnment is conducted by renoving
t he unexposed areas with an aqye82§ aIkaIi solution as a developer in a
known manner such as sprayi ng, i mrersion with vibrating, brushing or

SCrapi Ngbgc @waolaen% Uxd mrmfeofma%e%ﬂ @n@h%ofi%@' ge'ﬁxag\]slakka"

hydrOX|des . droxi de | kal 1 _metal's such a di um and
pot assﬂtﬂnw‘h‘l%la} ]ca‘r PFatys wedghpt d’é‘rll?éﬁapé§eéﬁélssl 8atBOnat &8 of al kal i

netﬁls ﬁ%ﬂﬂbéﬁeiﬂideﬂs6&%?“ﬁhdﬁ?ﬂﬂﬁ?gﬁ@%aﬂ@tg%&Fﬁﬁ?o&|K§|r0&9t3|hph0ﬁphates'
such as; pot ium odi sphat es, and al kal i tal pyrophosphates
such azl’p%’tta% tg'r?d E@Wﬁm%‘ﬁ%ﬁmwg%s sol ution of sodium
; e oo e ) adle- pH of an 1 to 3 %
: leiSa - Yol , _A".Iy from9 to 11. The
tenperature of he aqueous alkall solutlon nay be adjusted according to the
devel opi ng property of the photosensitive layer. The aqueous . al kal i
sol ution may conaxméwfafaecaﬁtgamtag@ngxa@mnm foam ng agent and a
smal | anmount of 5 ni Tor eler t he devel opnent.
In case of the p I‘la\{azl r{p%f °§fr ?cﬁ\ ?né.l[ogd daMg altf'ﬁg g?ﬁosed surfaces
of1& bomﬁo@nkmmaweﬁatcsd amndiyattml@lmmge@eppltaanngel Eddimd i n a known
mRnner iy, &g 'apxemﬂ.{%sdeaeelz@o pmfa%%%' atn\eaage 3908cegk,y The 30

photore5|st eel.ed of f usual % oyi ng_an aqueous .
sol ut i &P%l d“‘e{“%"'t%rfd’era Aonyisahion wae R&t aéF §ﬁ'1&ﬁu§8us al kal i
sol uti cious ed piotosimadtdpa .layer having a thickness of about '

25 um. A polyethylene film was then laminated'as a
15 protective film onto the photosen51t1ve layer to give a.

o

' = C \

photosensxtxve element FA of the present 1nventlon
(Example 1). '
Solution A
Copolymer of 60 ¢ of methyl methacrylate,
20 20 # of methacrylic acid and 20 $ of
2-ethylhexyl acrylate (carboxy content:
23 ¢ by mole, water absorption: 7 %,
weight average molecular weight:
about 80,000) o 52 g.
25 Addition-polymerizable compound of ‘the - '
general formula (IV).(commercial-name
"BPE-10" made by Shin Nakamura Kogyo _
Kabushiki Kaisha) wherein n + m = 10 _ 30 g.

| 0 (CH.CH o+———c-c=cn

30 - ' 2
IA b ca

CH4=C~CH 5 - (1Iv)

-0 CH
i3



For instance, a 2 to 10 %by wei ght aqueous sol ution of sodi um hydr oxL
.effptoyed as an aqueous strong al kaline 35 solution for renoving tae ™~
'Qggtore5|st i mage. However, the manner of peeling off the photorehZiK;

ge is not parti‘cularly linmited to the above- ment i oned manner :
present invention is nore specificaklyy?r = 16 - described and exp by
nmeans of the foll.ow ng Exanples, in which all. %are by weight unless '
otherw se nolgf:drdst ;g-LglggoFgg%quqod.that t he present invention is- not
liMited to the "Ex and Conparative Exanple 1 A solution A
of the foIIcwm4ﬁf£igﬁikﬁﬁ?5ﬁgaag PHtha@trmy coated on a pol yeBhyl ene

terephthmsz}EtuniEWhﬁgqalhbnekness of 25 [err]m and was drlgdsag 100 C.
for about 3 I n,a copvection, typ hot air dr| orm
‘phot osen&hﬁeﬁ é@%’h#ﬁ?ﬁgg ?ﬁf’@ﬁﬁé’is ot-effs it ?‘??}J A goﬁyﬂthyl ene

filmwad th¥idtorimt@drasBiugs protective flrﬁ1onto the phot 0s@fsgti ve

I ayer to gi r%% a_.phot %ﬁgnm t Iebtgx e} e% FA of the present i nverﬂtzbog (Exarrpl e

Sol utio hyl et hacryl ate,
-nethacrylicﬂﬁﬁhy reitBplokekoneet hyl hexyl acrylate (carboxy codfegt: 23‘%

by nol e, walc1GRs@sPhRi ON: 7 % wei ght average rml ecul ar wei ghgp gbout
80, 000)

Addi ti on- polynerlzablépﬁﬁnﬁeﬂﬁéréﬁoﬂheagéW@NQSQQﬁ#ﬁH%P(?%?mFB§nﬁ§rC|m
narre . " BBE- 1%5@&@&:5&! inNekhameameka@mditbis hiddv&kaesdaprvhnaei g n + m =

10 solutf%ngA' of the Eollowxng formulation containing a
different addxtzon—polymerzzable compound was employed
{Comparative Example 1).

Solution A°® :

15 Copolymer of 60 $ of methyl methacrylate,
20 % of methacrylic acid and 20 s_of 2~
ethylhexyl acrylate (carboxy-content:
23 ¢ by mole, water absorption: 7 4%,
weight average moleculér weight: about . e

20 80,000) ~ s524.
Tetraethylene glycol dlacrylate (commercial -

name "A-4G" made by Shin Nakamura Kagaku

Kogyo Kabushiki Kaisha) = - 35 gq.
2-Ethylanthraquinone ' | o 2.5 g.

25 2 2'—Methylene—bzs(4-ethyl-S—tert-butylphenol) 0.6 g.

' Victoria Pure Blue . - 1 0.09 g.
Ethylene glycol ethyl ether -~ .130 g.
Methyl ethyl ketone ' - o : 10 §. .
Chloroform ' e .10 g. "

30 'The copper surface of a glass fiber~epoky

material having copper foils on the both surfaces. {copper

clad epoxy-fiber glass board commercially available under
commercial name "MCL-E-61" made by Hitachi Chemical

. Company, Ltd.)-was scoured with a #800 sand paper, washed

35 with water and dried in air stream. The board was heated
to 60°¢c .» and after removing the polyethylene film

cover, the photosensitive layer was laminated onto the
copper surface with heating_the photosensitive element FA

~



30 [err] 35 [err] . 17 - 2- Fwdroxy 3- chloropropyl

| oxyet hyl - o- pht hal ate - 5 g 2 EthylanthraqU|none
2,2' - Met hyl ene- bi s(4- ethyl 6 tert-butyl phenol) 0.6 g. 5 . \)
S a Pure Bl ue 0.09 g. Ethylene -
egc- et hyl ether ' - 130 g. Methyl ethyl ketone a
10 g. Chloroform 18 - . 10 g. For

conpari son, a photosensitive elenent PA. 10 was prepared in the sane (il
manner ois FADO&E evso&pt t ltae dotal eliemenhs PA ahé FR!lwadng fornul ation

t bl d I d
(Conpadsih, Aabes e BroBltcly B8 BRRYBRLATC D POTEr or B0 vk of et ny

nmet hacryl ate, 20The obtadnedctyoi 6easitized coppenfchad cbvgrdexyl acrylate

(c?r boi@éfep ed2:f é) By BRkendyatksr aalgssawpﬁign-deg/guwﬁ@fc@wr age
nol_ecul_ar

ht
55 5. PeTRAd RIS Loty Cameqi BERpA AT dOPas Refe By KalRshikhFatER by shin
Nakanummkmagaﬁsakmgho)Kahuahdkst&acehaﬁ 50 cm. through a negatlve 35 g.

2- Et hyl P!
2,2 - f%ﬁhrene g%ﬁ tﬁ¥| 8et§FfeBBF9Flﬁ Y99°rb %glé g?ctorla Pure Bl ue
0. 09 gpqg apdother dpvedppaent was carrxed out by spuaping

a 2. % aqueous solution of sodium carbonate at 30°C. to

10 remove the unexposedﬁafeas of the photosensitive layer.
The development of the both boards was attained in about
45 seconds, and the both boards”showed“a'gbed developing
property.

The photoresist images obtained from the both

15 photosesitive elements FA and FA' had a good resolving
' power such that two adjacent lines:of'whieh distance was
80 um. could be definitely-distinguished.' The photoresist
* images also had sufficient resistances to dsual etching
iiquids such as an aqueous solution of ferric chloride,
20 an aqueous solution of cupric chloride and an aqueous
solution of ammonium persulfate. '

The boards having the photoresist images
obtained from the photoeensitive elements FA and FA' were
subjected to the plating treatment shown in'Table 1. The

25 phetoresist image obtained from the element FA had a
sufficient resistance, but the potoresist image obtained
from the element FA' was poor in resistance and peeling

- off of the resist film occurred after the solder plating.

30 _ Table 1
Step - Condition
(1) Defatting - defatting agent (commercially avail-

able under the registered trademark
"Neutraclean 68" made by Shlpley Far
35 ; _ East Kabushiki Kaxsha)* 67 %3 ordinary
o temp.'s meerexon for 2 min.
(2) Water washing  ordinary temp.:‘GO sec. 3 times
(3) Soft etching '~ aqueous solution of ammonium persul-



Met hyl et hyl ketone ! :
' T The copper surface of a gl ass fiber-epoxy material .
having copper foils on the both surfaces (Copper clad epoxy-fiber C
soard commerci al I'y avail abl e under commercial name *MCL-E-61" nadﬁiggiz -
Hi tachi Chem cal Conmpany, Ltd.) was scoured with a #800 sand pape hed
'35 with water and dried in air streamt® The board was heated to 60 C.,
renmovi ng the pol yethylene filmcover, the photosensitive |ayer
Wes | am nated onto the copper surf&@&aii 23%h&arlhgernecpAbrasEnsempve
- 18 - or FA at 160[9@riske. The both el enents ‘FA and FA

10g.” 30

and after

el enent FA

.IOg. Chl or of orm

a good adhesiv roperty.tq .the boar The obtained.two sensi.tized coppe
4f)ﬁ§£éé(y§%h

cl ad boards were expose

L selETEFS F°TPp\W

| anp (commrer-cifed) nkmmee r'sHoemibo- 3000 20md sulf ukabushiiBis Kadsharghkemp. s

Sei sakushod at a distance o0 CMgot Regugh a negative film . The
filmwas peeled off, and the devel opnent

pol yet hyl ene t
was carried out
300C. to 10

eégphthalate support

had
]

Pgﬁgﬁressure mercury 5

W ERSE S ERtR o 5000684 tdepuPfoRrlakiagdl iaiidr bbhad o at

rempleatimy unexposed ldteas odf coppephstosansg,t 196 §ayeitedhe |
devel opnment of the both boards masogtggiqeg

L ut 4% sgconds d the
bot h boards showed a good devel opin properP}2u$2§ %ﬁé?brgéﬁgtm+hgg%%er

obtained fromthe both 15  photos
“resol vi nd.gpower such that two adjaggghehi@eﬁlqplw@gghogi§1@g§§n¥a§gggk

[err]m could be definitely distinguished. , The p
sufficient resistances to usual etcPAPercdgldy svanla

i Své bdydeshdoFidcaadidPaf heagenygood

hot or esi st | mages” al so
Eiﬁnuﬁﬁﬁﬁoﬁgesolut

of ferric chloride, 20 an aqueouzxegdlsitered @kadupark tObppefeGpesman

aqueous

15

20

25

30

35

(7) Water washing -
(8) Immersion in
 sulfuric acid

(9) Water washing

(10) Immersion in
borofluoric
acid

(11) Solder plating

made by Japan Ronal, Inc.) and the
residual amount of water (total: 1
liter); current density: 2.0 A/dm?;
ordinary temp.: 60 min.

ordinary temp.; 60 sec.: 3 times

20 ¢ sulfuric acid; ordinary temp.:

60 sec. ' |
ordinary temp.: 60 sec.

20 ¢ borofluoric acid: ordinary temp.;s
60 sec. | ' '

'compoéition of plating liéuid: 25 g./

liter of boric acid, 400 g./liter of
borofluoric acid, 11.5 g./liter of

‘lead borofluoride, 23.1 g./liter of

tin borofluoride, 5 g./liter of pep-
tone and the residual amount of water

(total: 1 liter): current density:

(12) Water washing

1.5 A/dm?: ordinary témp.g 18 min.
ordinary temp.: 60 sec.: 3 times

Example 2 and Comparative Example 2

| A photosensitive element FB having a photo-
sensitive layer of about 25 um. in thickness (Example 2)

and a photosensitive

element FB' having a photosensitive

lager of ‘about 25 um. in'thickness.(Comparative Example 2)

had
i on



sgol ution of ammoni um persul fate. The boards havinglthelphotoresist i mages

- #btaji ned fromthe photdSensitive elenments FA and FA' were subjected to the _
ng treatnment shown in Table 1. The 25 phot or esi st i rage obtained - \JJ
he el ement FA had a sufficient resistance, but the potoresist imge
ed fromthe el ement FA' was poor in resistance and peeling off of the’
s+t fi.lmoccurred after the sd@er=plating. 30

Table 1 Step Condition (1) Defatting 'hf
def at t wageagerparadhisran asdwmms -B adan @ BIhdef the feylswéngd trademark

"Neut r Y 5 East
Kabush?%kﬁ&algﬁ g%‘B%’ Jﬂ%gfvﬁﬁg%% asih%e%é?%gl?or'z mn. (2) Water
mashanS_EEdEﬂLﬂhry tenp.: 60 sec.; 3 times (3) Soft etching aqueous -~

5 Séégagﬁ?ym**@t*etr@ﬂd?ssﬁe??ﬁ methacdfLic{abed, 269 9. /11 Ler ordinary e
_ i i i
20° % sul cmﬁﬁn¥l(ﬂ%ﬁhﬁ95¥%%ﬁ% an% 36T oS ek¥ic acid 60 sec. (6)

Copper subfrqtlate daaxoty dodtemt at2810% | bgundle/5 g./ plating

liter. of sul 19 /liter, of_ 98 @6sulfur|c acid, 0.12 m./liter
of 36 %Hgg‘ orl"jcp%’tqlh #)79* EhtS tlg ‘? grade, 5 _
m . /I|teNO&EdghﬁnﬂWQ}qnﬁwuaQQEMm%Qc@@m)y avallable undeBthe regi st ered

tradengglgs 't Qwﬂmﬂbﬁ§ﬁé¥ﬁ Jﬁigféahﬂéﬁﬁ@ ﬁgpﬁl Inc.) and ghe resi dual anmount
of wat er (tt ot ,
10 B-Methacryloyloxyethyl 5'-hydroxypropyl- ' ' .
o-phthalate ' . | 'S5 g.
Benzophenone . - 2.5 g. .
4, 4'-315(dlethylamlno)benzophenone o ' 0.6 g.
Victoria Pure Blue 0.14 g.
15 Ethylene glycol ethyl ether 130 g.
' Methyl ethyl ketone - | .. 10 g.
Chloroform ' ' ) ; 10 g.
Solution B' '
Copolymer of 25 ¢ of methacryllc acxd, 45 %
20 of methyl methacrylate and 30 % of ethyl

acrylate (carboxy content: 28 % by mole,
water absorption: 27 $,:weight average
molecular weight: about 80,000 to about
100,000) | 52 g.
25 2, 2'-Bxs(4—methacryloyloxyd1ethoxyphenyl)-
- propane (commercial name "BPE-4" made by
Shin Nakamura Kagaku Kogyo Kabushiki Kaisha) 35 g.

Benzophenone o , _ 2.5 g.
2,2'-Bis{diethylamino)benzophenone 0.6 g.
30 victoria Pure Blue _ : _ 0.14 g.
Ethylene glycol ethyl ether : 130 g.
Methyl éthyl ketone N ' 10 g.
Chloroform: - S .. 10 g.

_ The lamination of the obtained photosensitive
35 elements FB and FB', the exposure and the development
were conducted in the same manner as in Example 1. The
element FB had a good adhesive property to the board, but
the element FB' was easily peeled off. Also, the resist

-



"2 15 ' : '/Iiter); current -density: 2.0 A ; di nary- .
~tenp.: 60 mn’ (7) Water washing ordinary tenp.: 60 sec.: 3 (8).-. ¢
' j 60.

lmmersion in 20 % sulfuric acid:.ordinary tenp.: sulfur - .60,
wsec. 200 (9.) Wat er washi ng ordinary tenp.: 60 sec. (10) I'nmersion.in
20 % borofluoric acid: -ordinary tenp ; $porafluoric . 60 sec. acid (11)

Sol der plating conposition of platlng liquid: 25 g./ 25

liter of bori n.mm EorkHa @E/z{dmtﬁ{e ]gléléx@é@tilm?rhsda&hﬂhéilezfltgt/| l tfer of
I‘ead borof | u 23. 1 Lter of 1in poro iter of pep-
t one and. the%r Sy cﬁ?aﬁc Totht ™ SeTtn c-i‘sOP"qu"és SR 2 R aqueoug gt g| : |

liter): curreoctlutdmn tof ferk il dilksride; mdaqnmcyui esplut 18nnoH. ctpic

' h le 2 and t
Beanpl o 3 35 i o¥idd Uik [ Rhancthd Hotueiod B, SR Gr pSRSphEeEe. |

sensitivé | apat (ﬁh&alﬁ:ﬁﬁl% 1[‘@‘@-F'EJJ‘E} nformed hfmmels‘se (Ekemene BB’ apelraz.ally
phot osensi ti paealedMHE %rx@lé&&w%&&%&w&' £ Stng eBLRYhG2

[err]m in thlckness (Conparati ve Exanple 2) - were prepareﬁ from
sol utions B ZfFPHECAHCKhe fol lowing fornul ations.in the same nanner as in

Exanpl e 1. Solutlon B @neolpineti g ﬁﬁbﬂét&n@@t@ﬁcﬁﬂélﬁeﬁﬁsﬂ imédges % of
met hyl nethag; afe (carboxy content: .28 % by

0,
mol'e, wat er orﬁt | %ﬂl%%éto%%l & hytl_éacrgl Eing treatm nt carried ou
S 10 1n the same manner "as in Example 1. The resist image

formed from the photosensitive element FB had a sufflczent
resistance, but the resist image formed from the photo-
sensitive element FB' had no resistance because most of
the formed resist image peeled off.

15

Example 3 and Comparative Example 3 |
-\ photosghsitive element FC (Example 3) and a
photosensitive element FC' (Comparati&e Example 3) were
prepared in the same manner as in Example 1, respectively,
i 20 from a solution C and a solution C' in which there was
| employed a linear copolymer having a carboxy content lower
than the range of the present invention. The thickness
of each of the photosensitive layers of the elements PC
_ and FC*' was from 23 to 26 um. '
25 Solution C | - - .
Copolymer of 25 % of methacrylic acid, 53 #
of methyl'methacrylate and 22 $ of butyl
acrylate (carboxy content: 32 ¢ by mole,
water absorptlon. 6 %, wnlght average

30 molecular weight: 90 ,000) : : 52 g.
Add1t10n-polymerlzable compound (IV)- 30 g.
2-Hydroxy-3-chloropropyl-2'- - : _ _ .

acryloyloxyethyl-o-phthalate 6 g.
Benzophenone ' . 2.5 gq.
35 4,4'-Bis(diethylaninc)benzophenone 0.6 g.
| Victoria Pure Blue _' _ _ 0.1%2 g.
Ethylene glycol ethyl sther -~ 130 g.

Methyl ethy ketone _ N | 10 g.



\

4. 4" -
Blue
et her
10 g.
Copol
and 3
absor
100, 0
2, -
made
2.5 g.
Victo
glyco

sul ar wei ght: about_90, 000) 52 g.

on-pol yneri zabl e’ conpound (IV) 30 g 10

bt hacryl oyl oxyet hyl - [err] -hydroxypropyl o-phthal ate
Benzophenone 2.5 ¢g

Bls(dlethylan1no)benzophenoag

_ 0.6 g- V'ctoria Pur e

0.14 g. 15 :Ethylene glycol ethyl

Q§&?ﬁ%?%Fﬂ1 130 g. Methyl ethyl ketone yq4

oadlygheyoe an) kb &&%‘%@%ﬁ%‘“ﬁﬁd %by mole, wvater
aver age
oo)of metnyi met%acrylate and 25 ¢ of ethyl 5o g. 25

I"ecul ar_ wei ght: about 80,000 to about

]

(g

% g. solution Cal

ySelubio®5CY% of nethacryllc acid, 45 % 20  of met hyl nethacryl ate

- Bi Séérﬁéﬁéct&thbQ&YG:loQﬁth@w-pfl@}d) miciene (commercial name " BPE-4"
by Shin Nakanur u _Kogya K bUShIkI Kaisha) '35 .9 - Benzophenone
e G Tage .

2w§te§|§ gPEP, O?Be

0.6 g.

30

rlamEMeeuBhuewexght 90,000) ' : 0. 132gg- Et hyl ene
l%ﬁéhgk Sﬁﬁ?iymerlzable compound (rVﬂBO g. Methyl 96“%' ket one

oror.o

Ian1naZTBﬂdﬁchhé“§®&9ﬁ@9§Q&W@tﬁ%ehs|tlve 35 elenents FB and FB

QNPOSUVea@?$lbQﬁoﬁ9ﬂﬂwﬁrﬂ@ﬂgﬁﬁﬁéléﬁgmUCted in the same ngnger as
anpl e | ement "FB had a good adhe5|ve property to,tQpe board, but
the ol BABAOPRANOASS casily peeled off - Also, the resist 2°229- -

15

20

4,4'-Bis(diethylamino)benzophenone . . 0.6 g.
Victoria Pure Blue = - 0.14'9f
Ethylene glycol ethyl ether . ' ' 130 g.
Methyl ethyl ketone - : ’ - 10 g.
Chloroform | - - 10 g.

The lamxnatxon and.exposure to lxght of the
obtained photosensitive elements FC and FC' were carried
out in the same manner as in Example 1. The adhesion
properties of the elements FC and FC' to the board were
‘'similar. After removing the polyethylene'terephthalate
support film, the development was carried out by spraying
a 2 % aqueous solution of sodium carbonate at 30°C. to the

- photosensitive layer. The photosensitivelléyer obtained

25

30

35

from the solution C was developed in about 40 seconds and
‘showed a good developing property, but the photosensitive

"layer obtained'frcm'the solution C' was not developed

even by the spraying'for”leo*secaﬁds;-and the developing
property thereof was bad. - The etching and plating '
resistances were evaluated in the same manner as in
Ekample 1. The board with the resist image fromed from
the element FC had sufficient etchihg and plating
resistances. ' '

Example 4 and Comparative Example 4

. Photosensitive elements FD and FD' were prepared

in the same manner as in Example 1 by employing the

Edllowing solution D formulated according to the present

LN

The

t he
in



|maqe fornmed fromthe'el erent #B had suffici ent resistances to theécag
‘iqui ds such as an aqueous solution of ferric chloride, an aqueous yon
,of cupric chloride and an aqueous sol uti on of ammoni um persul fate, put.
“ie resist i mage formed fromthe el enment, FB" partially peeled off during -
et ching. and was poor in :the etching Fesis}t afice. The pl ati ng resi stance of _
the resist inmages were also estimated iin the plating treatnment carried out
10 . in the shR#epkinar 288 ithepfahliowing spation & ishayeigoraed fromthe

phﬁtosens't'WQoﬂbSEBEEvEBEQQQpQFS%%wdﬁ‘%Hsf&¥EEEEEKE*EJBﬁ e £8pusiohMage
f or med fron1the sensitive elenment FB' had no resistance because nost

of the formedPr&8 §Pgﬂﬁéﬁé‘§@éh’§ﬁrdfzfablf5 Eeapind 3 Jifte AHsFRe$% OExanpl e
3 A phot osensthivphekegens ikGveElavRls Jaindi thiphams enfigé WGt 2 3neat. FC
(Conpar atd ve Eéangle 3) were prepared in the same manner as in Exanple 1,
respectlvely, ‘froma solution C and a solution C in which there was
enpl oyed a |i8edntéo mer having a carboxy content |ower than the range

of the presen e Iﬂggﬁ% t sensitive
| ayers of th éoPeﬁnts ;2%(14 CIH;EC 82d6 ko IQP?@ Sol ution -C
Copol ymer of ZSMtbﬂlnﬁFﬁ-&@Fﬂﬂ@%l ] %Qﬁm%efrﬁétlmx%t hacryl ate and 22 %

of bmyl acryl aheryqar:léoéhacqrmtwof %Q{plbxném{aazry@é@ absarption: 6 %
wei g rage

- ol ecul ar | 0) 52
o Addi L8 nol JRBEboRl CORbRRRING LAY Hole) water 5o 4 |
2- Hydr oxy- 3- chl absptromilon?' 6 agr yéeisdwwié‘:;dg@ rq:&ntémhlaa:e

S Bre(ar ot nylBASRS b o000 none . oeg 2%
' Addition-polymerizable compound (IV) o 30 g.
2-Hydroxy-3~-chloropropyl-2'~ : ' o
15 methacryloyloxyethyl-o-phthalate , ' 8 g.
Benzophenone - ' 2.5 g.
4,4'—Bis(diethylamino)benzdphenone_ 0.6 g.
T Victoria Pure Blue - . ' - 0.14 g.
Ethylene glycol ethyl ether S 130 g.
20 . Methyl ethyl ketone S - 10 g.
Chloroform o B ' | _ 10 g.

Soiutlon D'
Copolymer of 25 % of methacryllc ac1d, 37 % of
methyl methacrylate, 8 4 of 2-ethylhexyl
25 ‘methacrylate and 30 % of butyl methacrylate
carboiy content: 22 4 by mole, water |
. absorption: 6 %, weight average molecular

weight: 90,000) L . 52.q.
X1V ethylene gly"ol dlacrylate (commercial ’
30 name "A-14G" made by Shin Nakamura Kagaku
Kogyo Kabushiki Kaisha) . ' 13 g.

2,2'-Bis(4-methacryloyloXydiethxthenyl)—
propane (commercial name "BPE-4" made by
Shin Nakamura Kagaku Kogyo Kabusniki Kalsha) 10 g.
35 DLpﬁntanrythrLtol hexaacrylate (commercxal
name "DPHA" made by Nippon Kayaku Co., Ltd.) 15 g.
Benzophenone - 2.5 g.
4,4'-Bis(diethylamino)benzdpbenone ' 0.6 g.
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iogh C Copolyner of 1.3 % of - nethacryllc acid, 62 4 of nethyl
hacryl ate and 25 % of ethyl 5 - acrylate (carboxy content: 15 4
e, water absorption: 8 % weigbt awerage nol ecul ar wei ght: 90, 000
g. Addition-polynerizabl e conmpound (I1V) 30 g.

g. Ben heno
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solution C was. deve secon good
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elOplggstance to etchlng liquids..

The platxng resistance of':he resist images:
obtained from the elements FD and FD' were~evaluated in
the same manner as in Example 1. 1In the plating treat-
ment shown in Table 1, the photoresist image obtained
from the element FD showed a sufficient resistance, but
the photoresist image obtained from the element FD' was
poor in the plating resistance and peeling off of the
resist image occurred after solder plating. The
resistance to a solder plating liquid héving.a low.
concentration of borofluoric acid, namely the solder
plating liquid shown in Table 2, was tested. The resist
image obtained from the element FD' had a sufficient
resistance to this solder plating liquid. From these .
results, it is understood that the photoresist image
obtained from the photosensitive element contalnxng the
addition-polymerizable compounds of the invention has a
resistance even to a solder plating liquid having a very
high concentration of borofluoric acid as compared with
the photoresist image of the Comparative Example.

-

from

and t he



property thereof was bad. ‘The—etchrng and pl ati ng. 30 resi stances
evatuated in the same manner as in Exanple 1. The board with the re
j mage froned ‘fromthe el ement'*FC had sufficient etching and plating
 hesistances. 35 ¢ . Exanpl e 4 and Conparative Exanple 4
Phot osensitive el ements. FD and FD weresprepared in the same manner as in
Exanpl e -1 by enploying the foll ow ng so?ution D fornul at ed according to the

present " 28 ableVENICS YW {160 TOF | 94188y SOLUELRG PiqaPaha¢id
Covpar ati ve EXAMPre Whi chLoicshdd et PRt i ﬁOHEtBEréei gk@ ch 9
addi ti on- pol ysBsizabie—conpound T,e_Lthkness Qf the p nfneenqrrrve '

| ayers was WEbMdfﬂdﬁrﬂdﬂxﬁiaﬁ 23 to 5 26 [err]m Solycuon D/Capekymer of
25 % of nmethacr %ﬁﬁ? 37. % of nethyl nmethacryl ate, é % eth Ihexyl
acrylate and %ﬂ %hacrylate 10 (car boxy &8nt Enrll @6by -
mol e, waber zﬁ@ohmnqﬁiudkﬂdewerght aver age nol ecul ar mesghtg gm;eee) '

52 g. Addrtr rﬂqgﬂy qgnp opnd (1'V) .
2- Hydr oxy- 3- h oropro H nethacryloyloxyethyl o pﬂt ﬁgFe

8 g. Benzoph ﬁéﬁgn Txnbrlght No. 60omy . gllter
4,4 - Brs(drew@ﬁmangx»benzophenone ' 0.6108 mY.949kkg Pure
Blue 0.14 g. Ethylene gl ycol, ethyl et her
130 g.- 20  PMERWaR&H| ket one | residugy g :
Chl or of @&0m : i . hlU gbtgglnt&gneg

(Note) *, ** Glossing agent, registered trademark of
Ishihara Yakuhin Kabushiki Kisha

15 As explained in detail in the-Exampies, the

o photosensitive element obtained from the photosensitive

composition of the present invention has.an excel}gnt

i resistance to plating as well as other characteristics’

' such as adhesion property to boards and'develdping

20 property. : '

i S | In addition to the ingredients used in the
Examples, other ingrasdients can be used in the Examples
as set forth in the specification to obtain substantially
the same results. '

25 The word "Himic" is a registered trade mark.



qer of 25 % of nethacryiic acid, 37 % of nétﬁyl ﬁethacrylate§,8 %.of
exy““]m I“na Imlm | ate and 30 % of butyl nethacryl ate carboxy
/i “ﬂL absorption' 6 % weight average nol ecul ar

4t~ 90, 000) ¢ L M 52 g. XV ethyl ere g|yco|\/-
di acrylate (commercial 30 - _hang "A-14G' made by Shin Nakanmura Kagaku
Kogyo Kabushi ki Kai sha) 13 g.

2,2 -Bi s(4-nmet-hacryl oyl.oxydi et hoxyphenyl) - propane (connerélal nane " BPE- 4"
made bQLASDMS:Nakanmura Kagaku Kogyo Kabushi ki- Kai sha) 10 g. 35
Di pentaerythritol hexaacrylate (comercial 'nane "DPHA" made by Nippon

Kayaku Co., Ltd. }_  aAlphdt d?ﬁﬁ§¥¥¥53”5%mp051txon comprising:

2.5 g. 4,4'=B|s( thylanlnggbenzo henone 0.6 g. - 24
- Victoria Pure pS an addition-polymerizable compoundoo§4t@e Et hyl ene

gl ycol gehlyhletbemula (I): 130 g. Methyl ethyl ketone

10 g. Chloroform . _ : 10 g. 5

The | anmi nation, exposure to |ight and devel op- nent of the photosensitive

| ayers obt ai ned from the solgjlons D and-é were carried out in the sane
manner as in Exanple t gﬁpt 10 adhesi on property to the
board, devel oping pro%%rty ané{r oltvi n 6%&%2 the 10 phot osensi tive
elenents FD and FD _stowed approxi matel¥ the same results. The both

el ements al so had a cient resistance to etching liquids. The plating
resi stance of the r¥ i mges obtained fromthe el enments FD and FD

wer e-evaluated in 15 the sane-manner as in Exanole 1. 1In the plating

treat- . CH3-C-CH4 : _ (1)
I - r3 R
of—-'(-cliacaonc-J:=c32

1 .2 .3 4

5 wherein R, R®, R” and R’ are the same or different and
"  each is hydrogen atom or methyl group, and n and m are
a positive integer, provided that n + m=8 to 12,

(b) an addition-polymerizable compound of the

general formula (II):-

rS

. : o _ _
10 z @'O'_'Rs‘o‘g‘é;c‘*z (1D
_ <<:§-O-CHZ-?H-R | _
_ OH :
wherein Z is a cyclic dibasic acid résidue, Rs is an
alkylene group having 1 to 3 carbon atoms, Rs-is hydrogen
atom or methyl group, and R7 is hydrbgen atom, methyl
group, ethyl group or CHZX 1n which X is chlorine atom or
15 bromine atom,
(c) a photoactivatable polymerization initiator,
and _ '
(d) a linear copolymer having a carboxy content
of 17 to 50 ¢ by mole, a watar absorption of 4 to 30 &

‘e



&

ment shown in.Table 1, thé photoresist image obfained fromthe elenment. FD-
showed a sufficient resistance, but the photoreS|s d f r.guN
.element FD' was poor in the plating resi stance m m h t he
»eésist imge occuired after sol der plating. SO \
plating liquid having a | ow. concentration of borofluorlc acid, nane
sol der plating |iquid shown in Table was tested. The resist inage
~ qbt.ai ned fron1the element FD' had™ a % fTcient 25 resistancé to this =
so¥der platin mthese. results under tood that the
phot or esi st %?a?%iff?%ﬁ %ea‘b?lro?%gedh%ir??\‘/éarél‘éﬁ’egﬁ &t ai ning the
addi tion- pol¥ ? dﬁﬁqﬂﬂynds of the invention has a resistance even to
a sol der pla 1hg Tiqui aving a very 30 hi gh concentration of

bor of | t
vanpl oS358 SongrRRLs el e Lo es B SIRAF B H45E B Thg

Iom/concentrggid) £ 08 Of 4041 m '
100 g./liter Legﬁ borofluorldepea&6£9 é¥&£§éi&ﬁ £hf¥iékor %%? uo/ﬁlter
- Tin bord&f | udtd dearts by weight of said linear Folgnds| t4dd L&u&%ﬂambrl ght
No. 1* 40 "g./liter Unicon T|nbr|ght No, 2**
60 m./literaPountiof addition polymerizable compounds belnéOBGﬂtd 8¢ er Pure
wat er resi due 10
Total 1 |itearaniotly weight. d ossing agent, ‘registered tradenmark of
Tshi hara Yakuhi n Kabushi ki Ki sha 15 As explained in detail in

the Exanples, t&. T cxmpisitionel efretlaibtlyj neuldh mnnttmimcaﬁ)s@\s‘ﬁl ve
_ conp05|t|on of the present .invention has an excellent
parts by weight of the component (a), to 15 parts by
10 weight of the- component (b), 0.5 to 10.0 parts by welght
of the component (c) and 40 to 70 parts by weight of the
component (d). '
S _ 3 The composition of Clalm 1, which contalns 25 to
35 parts by weight of the component (a), 5 to 15 parts by
15 weight'of the component (b), 0.5 to 10.0 parts by weight
of the component (e¢), 40 to 70 parts by weight of the
component (d) and 0 to 30 parts by neight of

o
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resistqnce to plating as - well as other characteristics such as .adhesion |

pr ¢ e b |ng 20 property. In addition to the -

i ng Nnts u W m[m mﬁ es, other ingredients can be used in the o
Exang as sek 0O Ly e*speC|f|cat|on to obtain substantially the sanme™~’
resul:ts~ 25 The word "Himic" is a registered trade mark. 26 - o

CLALMS: 1. A photosensitive cqnposition conprising: (a) an .
“addi ti on-pol yneri zabl e conp0uﬁa'or the general fornmula (1): [err] [ 5 Tn
wherein Rerr] , Rerr], Rerr] and Rerr] are the sane or different and >9_'
each is hydrogen atom or_ nethyl group, and n and mare a positive integer,
-provied amaddaition=p8lymet2zapie =ompcdind wiheo! yuhem zde e conpound of
the general formula (11): 6 10 [err] wherein Z is a cyclic dibasic acid
resi diempdents (3)aandl kpDenshgr sopalavimeynt tof Iheardampanants 9 is
hydr ogen .at om or net hyl roug@ and R is hydrogen atom nmethyl group, ethyl
groupt®t 34 r{b)n2pf éﬁl K 8Adid ianmpodymes' 1 zallsi aRmRR tmﬁg (c) a
phot |va abl meri z t|on initiator, and (d near copol yner
havi n@eg § g‘an 9nf‘°o 01 ParE S5 HYo MR- &R e 2 ("é’)vﬁt %ttﬁ‘b"rptlon of 4 to

0 .
3% @addition-polymerlzable compound (e) belpg a liquid
terminally unsaturated éompound selected from the group
conSLSting of esters of polyhydric alcohols and ¢, R
unsaturated carboxylic acids, compounds of the following

general formula-

o2 1 | |
10 | 2 | | i |
f___(_ anzoaﬁ-—ﬁ- =CH,
' CH, -c CHy | : |
15 o
P Eu | |
—_— HCHzo‘)E—f,:‘ =CH, ' .
0

wherein R1, RZ, R3 and R® are the same or different and

each is hydrogen atom or methyl group, and n and. m are a

20 positive integer, provided that n + m = 2 to 7,

i



“ - 26a- by wei ght. and a wei ght &ver age nol ecul ar wei ght of 30,000 to 400, 000;

*sai ®.conposition containing 0.5 to 10 parts by wej '

: photoactivatabl e pol yneri zat ion initiator and 40 Hmﬁl mluﬂﬂ”mlt"slluy

\Oof said linear pelyner, and the total anount of adtlit%ort pdlyfertza
conpounds being 30 to 60 parts by wei-ght28 2.—- The conposition of C ai

whi ch’ contains 25 to 35 parts by wei.ght of the conponent (a), 5 to 15 parts

by 10 wei ght estterise ofogiaddidty (Hoonta M itng Ioupgends dyd wei fhensdtehated.
tQnponent (c) ts . ' gf}, (Gr:53. e
conposi tion Ofi%@;?{%ﬁz? ér%lg%r C%ﬂ%&:&% t‘gESéE» arts, 855‘ we?g t’%% ?ﬁé
conponent (a) ethydgnigaddn anspaturatgd gameauads RIARHIATEFYL 0g50ND -
10.0 parts by weight of the conponent (c), 40 to 70 parts by weight of the
conponent (d) and-0 to 30 rts by wejght of -, 27. - (e)_ap
addi ti on- pol ymeri zabl e'c“on%g\ﬁ&%%/m’e?“?‘r% ?%él%’rfbo’nm'é‘ég’(%)"aﬁd (b), the
total anognt wohdikelc@ulymentizadtomnthi{ilitorl smd e otdboring agent ' :
addition-polyg@gﬁgg?e%éyannghé&ﬂ being from30 to 60 parts by weight,

ar |

and sai d ot her ad Fon- pol rnerizabl e conpound (e) being a liquid

termnally unsaturated epMOWKL &R d YDt tI QM @SS NY of
esters of polyhydri-c al cohols and <, - unsaturat S.c rb(iX\éI I'c acids,
conpounds  of e tosES ity Sy drd R 20G AulPS: ny‘[éﬁ ff paving a ‘

thickness of 5 to 100 um provided con at least one surface
of said phdtosensitive layer, said photosensitive
10- layer containing:

(a) an additién-p_olymeriza‘ble compound of the’
general formula (1)

'. !fz | lli1
, Q———+CHCH.,0+—C-C=CH
i [ 27 'n 2
| o]
;
CH,-C-CHj; (1)
3 4

' . R
0—————%&HCH20+ET—@éé=CH2

w - .

]_'5 ~ wherein Rl, Rz, R” and R4 ‘are the same or different and

each i_s hydrogen atom or methyl group, and n and m are a
positive integer, provided that n + m = 8 to 12,
(b) an addition-polymerizable.cbmpound'of the
general formula (II): e
r6
o borSo-lbecH, |
z< 2 2 (I1)
ﬁ-O—CHZ-?H-R
0 - OH



. %

wherein R[err], Rerr], R[err] and Rlerr] are the same or djfferent and

hydr ogen ‘group, and n and.mare a 20 positive .
N, pro ﬂmﬂ ﬂhﬂﬂuﬂbgﬁj =2 to 7, . -28 - ‘esters of e
Nl-con and [err] [err]-unsaturated cdrboxylic acids, (o

ers of polycarboxylic acids and ethylenrcally unsat ur at ed conpounds

S hydr oxyl group. 4. The 5§nposrt|on of Caim1l, wherein a5 radi cal
pol yreri zation inhibitor and a“éol dring agent are further included. 5. A T

w
N RSP T SRR R B
id 1 _ Do
a1 R} SERRSBERLS, baxehe 528 AURRPSSISLiLS, 185 sbokapagie 1O, (9

wher ej g f'rr,ueth ekbbup,Rh arh7 gdh%% Bbn 2£8mt ﬁe%m bodipf f er ent and
g %or r’natﬁ 8 g

each |s rogen group, and m’are a“po |t|vé I nt eger,

provi deg 1h§Poﬂp+o?‘EHSXthlahlﬁﬁ)XaﬁsaéﬂubbﬁﬁepakﬁﬁeBbZ%Qbﬁlﬁ%”DOUHd of
t he general formul a (I?): [err] - wherein Z is a cyclic dibasic

agi d seshdue, Rerr] is an alkylene group havrng 1'to 3 carbon atoms, R is

hydrogen atom or methyl group, and Rlerr] is hydrogen atom nethyl group,

ethyl gro(p)oa protpabchiwatabl¥ pelghkeoizatiahodndtibteni,nand

(d) a lineaf.cbpolymer*having a carboxy content of 17

to 50 % by mble, a water abSbrption of 4 ﬁb_30 % by weight
and a weight average molecular weight of 30,000 to 400,600;

10 said composition containing 0.5 to 10 parts by weight of
said photoactivatable pol&merization initiator and 50 to 70
parts by weight of said 1i£ear polymer, and the total amount
of addition polymerizable compoundsbeing 30 to 60 pafts
by weight. |

15 6; The element of Claim 5, wherein said photosensitive
layer contains 25 to 35 parts by weight of the component
(a), 5 to 15-parts by weight of the componeﬁt (b), 0.5.to
10.0 parts by wéight of the codppnent (¢) and 40 to 70
parts by we;ght of the'coﬁboﬁent (d).

20 7. The element of Claim 5, wherein said photosensitive
layer contains 25 to 35 parts by weight of the component
(a), 5 to 15 parts by weight of the component (b), 0.5 to
10.0 parts by weight of the component (e), 40 to 70 parts
by weight of the component (d) and 0 to 30 pafts by weight

25‘ of (é) an addition-polymerizéble-compound other than ﬁhe

components (a) and (b), the total amount of the components



.5 Iatom, (c),a photoactilvatable polynerization initiator, and ¢y
copol ymer *havi ng a car boxy content of 17 t
fabsori;tl on of 4 to 30 %'by wei ght and.a we !mlmmngmm“tcm ’
\30, 000 to 400, 000; 10 said conposition confaih 5°t0" 10 p y,
wei ght of said photoactivatable polynmerization initiator and 40 to 70 parts
by wei ght of said linear polymer, andyghe total anount of addition
pol.ymeri zabl e conpounds being 30 to 60 parts by weight. 15 6. . The
ebenment of €hai Bna (Bhekakn sadid ol@hetroaaaaltt;bvlepbay%p%abalen%oa5oh9d35
parts by weight of the conponent (a), 5 to 15 parts by weight of
- conponent  (lgk,) Bednigo £+@mO 3parhs shypwmghtbyohetlhﬁtqoaaaneatld( @):h&li}d 40 to
70 parts by wei ght of the conponent (d). 7. The elenment of Claimb5,
wherei n sai ddpl:ld:u.osensuotllymerllaynbrlecanmalomdﬂet)obaf'mgaat dikuidei ght of the
conponent (a), 5 to 15 parts by wei ght of the conponent (b), 0.5 to 10.0
.parts by V\Bltgmnioﬁlﬂ-NG ucsaforeted( cpmpodndo skl epdets f‘lnpmwéhghgroixpt he
conponent (d) and O to 30 parts by weight 25 of (e) an
addi t i oh- pokpsiistibge ofosgsens efhero i nife alopivHentand a) and (b), the.
total anount %1; t he conponent s a) and (qt;? and_sai d ot her

addi t i on- pofy RerynsSafwr %ﬁf&?’@lﬁlw#%mﬁ@@q B Harth® by wei ght ,
and said ot ition- y bIe conpound (e) belng aliquid
termnally ‘{ﬁs]a?‘[f‘%ﬁ e%e'b%tp aéct ed fromthe group 5 consisting of
esters of pol yhydric al cohols and [err],[err]-unsaturated carboxylic aci ds
corrpounds of the foll ow ng general for rrul a.




~ -30- [err] wherein Rerr] , err} , Rlerr] and Rérr] are the same or. r
different anz ' en atom-or nethyl group, and n and mare a )

. positiye int ‘mmm'ﬂmm at n + m=2to 7, ésters of : o
gl ycifftyN\- cont &i nf ng- COi and [err],[err]-unsaturated 5° car boxylic ~
aci dsj '

d esters of poncarbquI%y acids and ethylenically unsaturated
havi ng hydroxyl group. The el enent oE aimb5, wherein said R

phot osenditive | ayer contains 2 radi cal polymnerization inhibitor and a o
coloring agent. 9. A photoserirtive conposgtion as clained in Qaim1l and }a?

~substantially as descrg ISy Qpe the~exanpl es di scl osed herein. .10.
A phot osensitive elenéﬁt‘as c_arﬁﬁg nrf§§z§%§%% substantially as descri bed
in any one of the e s discl osed herein. :
CH3—C-CH3
$3 g4
o——(—cricrl-zo-)-a—cc-c':=‘_<:H2
1 .2 3 4 |

wherein R™, R®, R® and R” are the same or different and

each is hydrogen atom or methyl group, and n and m are a

positive ihteger, providéd that n +m = 2 to 7,

esters of glycidyl-containing compounds and a,B-unsaturated
5 carboxylic acids, and esters of polycarboxylic acids and |

ethylenically ﬁnsaturated compounds having hydroxyl group.

+ 8. The element of Claim 5, wherein said
photosensitive layer contains a radical polymerizdtion
inhibitor and a coloring agent.

9. A photosensitive composition as claimed in
Claim 1 and substantially as described in any one of the
examples disélosed herein.

10. A photosensitive element as claimed in
Claim 5, substantially as described in any one of the

examples disclosed herein.




