FPO5- 0285- 00 DESCRI PTI ON PHOTOSENSI Tl VE ELEMENT, METHOD OF FORM NG

RESI ST PATTERN W TH THE SAME, AND PROCESS FOR PRODUCI NG PRI % \%@5%
BOARD 5 Technical Field [0001] The present invention relates t " B
phot osensitive elenent, to a resist pattern formng nethod and to a
process for production of a printed circuit board enploying it.
Background Art 10 [0002] Photosensitive el enments having photosensitive

| ayers |am nated on support fil DESCRIPERONV dely used in the prior art
as resist materials for etching, plating and the like in the fields of
printed ci rRHOTOSENSFENE it EMENT] MEHOD €3 FORMING RESIST

Phot osensitive elenents are commonly used in the formof a 15

phot osensi t iIRATIRERN WITHRAIHKE SAMBpaANDIPROGESE ROR BREDUEING m

| am nat ed thereover. [0003] The following is a comon nethod for using a
phot osensitive el enent. Af PRINTES WHRINGI BOARD protective film the
phot osensitive |ayer is contact bonded (lam nated) in direct contact

wi t h5t he ba¥echoicadtleldl (copper board, etc.). Next, a patterned
phototool is attached to an optically transparent filmand irradi ated
with (exposEQld) THae ipresentilgﬁsnﬁagxgegmﬁ ta e phetosensitive ¢lamentAto a
devel opi ng solution is then sprayed and the unexposed sections are
renoved to Tasish paéem dpyming meethed gagdt b @ precegssob) preductiar adphng

sol ution used f%{ renpval rgf the unexposed sections is ordinarily one

which is abPEnNes gireaiy| employEE -t he 1 FPO5- 0285- 00
Background Art
10 [0002] Photosensitive elements having photosensitive layers

laminated on support films have been widely used in the prior art as
resist materials for etching, plating and the like in the fields of printed
circuit board manufacture and metal precision working.
Photosensitive elements are commonly used in the form of a

15 photosensitive layer formed on a support film with a protective film
laminated thereover.
[0003] The following is a common method for using a photosensitive
element. After first releasing the protective film, the photosensitive
layer is contact bonded (laminated) in direct contact with the base

20 material (copper board, etc.). Next, a patterned phototool is attached
to an optically transparent film and irradiated with (exposed to) active
light rays such as ultraviolet rays. A developing solution is then
sprayed and the unexposed sections are removed to form (develop) a
resist pattern. |

25 [0004] The developing solution used for removal of the unexposed

sections is ordinarily one which is able to dissolve or disperse the



phot osensitive |ayer to sonme degree, and currently alkali devel opnent

usi ng sodi um car bonat e aqueous sol utions and sodi um hydr ogen ﬁﬁb?f’(ﬁféﬁoo
aqueous solutions is mainly enployed. During devel opnent, the

phot osensitive resin conposition which is to formthe 5 photosensitive

| ayer is dissolved or dispersed in the devel oping solution. [0005]
Printed circuit boards often contain irregularities fromdents and the

| i ke. Conseghetdsensitave layexi to someagegreéphnt asrnsitly wikdlayevelorstepor t
filmor the like) for attachment to a board preferably has a 1

suf fi ci ent asiigrsadivm t ganboopte taquenusi rsobiglivmas | andssodivnhehpdrogbn so
that no non-adhered sections result between the photosensitive |ayer and
the board. caneonaion- agieowsd selutions riesumaibkt wesnplayedphot cBunkig i ve

| ayer and the bpard, non-adhered sections will also result between the
resi st fil mdgvelapmaenbdhe photesensitpas tesin canmepesitperwhishsistodguanthel 5
etching will lead to . defects such as, conductQr chipping or wire .

br ealkage. [@(].)l@éfj’seﬂﬁétl‘i’%clrﬂéf%i Hy @éﬁ@livlesi 38 \ﬂﬁpfﬁ"@@goﬂl pthentdavadoping t
boards in recent years has led to a demand for higher resolution. For

hi gher res8PHYYPR of a circuit-form ng photosensitive element it is

because t hi $00V5h Paineed atabif 0248 e cobhanmeRiaYarbes 68T HgEl « hat
follows irreqularities gn the base material, it has |led ta .nor
non- adher ed 308etlG -be(?%é%%l&e Yb&an?@UéHbm% H@Y%ZPS]%%%EWIFWE faé’ﬁér in
oot o0l RAE, A e TR ar TR, b RS S, LIS e
G IR N e S e
I nsuf fici enty 406h adhered sections result between the photosensitive layer and the
board. When non-adhered sections result between the photosensitive
layer and the board, non-adhered sections will also result between the
resist film and the board after exposure, and therefore subsequent
15 etching will lead to defects such as conductor chipping or wire
breakage.
[0006] The increasing density of wirings on printed circuit boards in
recent years has led to a demand for higher resolution. For higher
resolution of a circuit-forming photosensitive element it is effective to
20 lower the thickness of the photosensitive layer, but because this also
decreases the volume of the photosensitive layer that follows
irregularities on the base material, it has led to more non-adhered
sections between the board and the photosensitive layer in conventional
photosensitive elements, making it impossible to achieve adequate
25 production yields. Moreover, in a conventional photosensitive

element the thickness and hardness needed for the support film renders



prevents the transition layer fromreadily followng the irregularities
in the base material surface, thereby also resulting in nore non-adhered
sections between the board and photosensitive |ayer and naki ngFiPto -?%85—00
i npossi bl e to achi eve adequat e production yields. [0007] Various Tfrethods
have been proposed to solve these problens. For exanple, there have been
proposed a nethod of |am nating the photosensitive elenent after coating
the base material with water (for  exanple, see Patent docunents 1 and
2), a net hodhef fleaihilisy i of thee tremsitien g@é’ﬂsi 23 v@ wheheninsafficent aadat i ng
a liquid resin on the base, material to form an adhesive interlayer (for
exanpl e, sedrpueRtstthedsanpion layer &iean acaddy dallowingithg isregatariings in

| am nator for lam nation B of the photosensitive elenment under reduced
pressure (fd eé@éﬁplﬂﬁ@jters@esmm%n&mm gesnlting m) mors nooegdhered
addition, there has been pr.opgsed.a photosensitive el enment copprising a
t her nopl ast iSECHERS PFLFEH, t}&g%(ﬁrérﬂﬁ&hﬁﬁée%ltlﬁﬁof@i@én@@ imé-{z})%& on a
support fil as otosensitive element wth, conformability property
for %regul Elqﬁq%ﬂ)lggogsﬁwes@@é@ggp(f@@l.lcu%t;(apﬁlﬁg-, see Patent document
6). 20 [000 re,has al so_been di scl osed a tosensitive el enent
cbmor st g 30002, SrAT SRS mehaas ipks B soposBd TaBIve HeseSoRiRRs: 1 1 m
as a photosenpsitive. el egent havin conf ormabi | i r rty for
Fregulari Ty sidplolie e el FRieSEACE el O Rl e the .
Pat ent docu . i 1], J . N Pat-ent

Pat et S0CU TRl fdgsidRs WIBhER! SRRl BRBLSAHIPAA etk 6!
Japanese Unexagiied sBatisibnPUBLLARON RhP NOa RtRGEYE laminating the

10 photosensitive element after laminating a liquid resin on the base
material to form an adhesive interlayer (for example, see Patent
document 3), and a method of using a vacuum laminator for lamination
of the photosensitive element under reduced pressure (for example, see
Patent documents 4 and 5).

15 [0008] In addition, there has been proposed a photosensitive element
comprising a thermoplastic resin layer, an interlayer and a
photosensitive layer on a support film, as a photosensitive element with
a conformability property for irregularitiecs on board surfaces (for
example, see Patent document 6).

20 [0009] There has also been disclosed a photosensitive element
comprising a cushion layer and a photosensitive layer on a support
film, as a photosensitive element having a conformability property for
irregularities on board surfaces and high resolution (for example, see
Patent document 7).

25 [Patent document 1] Japanese Unexamined Patent Publication SHO

No. 57-21890



[ Pat ent docunent 3] Japanese Unexam ned Patent Publication SHO No.

52- 154363 5 [Patent docunent 4] Japanese Exam ned Patent Publ :ﬁg@ﬁﬂ&@jﬁo
No. 53-31670 [Patent docunent 5] Japanese Unexani ned Patent I C 0
SHO No. 51-63702 [Patent docunent 6] Japanese Unexam ned Pat ent

Publ i cati on HET No. 10 5-80503 [Patent docunent 7] Japanese Unexam ned
Pat ent Publication No. 2003-5364 Disclosure of the Invention Problens to
be Sol ved b{Patent Idocemérntn 2] 4pa0eed Boermeined rPatbat fibladsiode SHObed in
Pat ent docunents 1 and 2, the substrate surface nust be cleaned due to
uni form adh®&i.&Y-81881 thin layer of water, and when small through-hol es
are present, _the noisture accunmulating in the through-holes tends to
react with {Petenprdncseeerti 8i \Eapaagee  Unexamiretl datgnt MubiinationniSHO
property. 20 [00115 In_the nmethod described in Patent docunent 3, the

pr obl em of Nadicéaddedel opi ng property and rel ease property with small

t hroygh- holes al so occurs, while cost is increased e to the use of a
i qugd r esi tPaT@aatdofequmoﬂzi apanesgebxamped Redent Pug catiopayldhl No.
docunents 4 Sgg@ the 25 apparatuses are expensive and tine is required
to create ad rﬂ such that these nmethods are sel domused for ordinary

circuit forpatio ut 4 FP05-0285-0 are onl pl j l.e for nent
sk | ani nalbatenh dRumcnr’ 5 lapiana onararaned Rl Hiiasien SHO
conf or mabi | § r ies with respect to conductors are also desired
for such peﬁérﬂﬁggﬁgék

[Patent document 6] Japanese Unexamined Patent Publication HEI No.
10 5-80503 |

[Patent document 7] Japanese Unexamined Patent Publication No.

2003-5364

Disclosure of the Invention

Problems to be Solved by the Invention

15 [0010] However, in the methods described in Patent documents 1 and
2, the substrate surface must be cleaned due to uniform adhesion of a
thin layer of water, and when small .through-holes are present, the
moisture accumulating in the through-holes tends to react with the
photosensitive layer, thus reducing the developing property.

20 [0011] In the method described in Patent document 3, the problem of
reduced developing property and release property with small through-
holes also occurs, while cost is increased due to the use of a liquid resin
coating.

[0012] In the methods described in Patent documents 4 and 5, the

25 apparatuses are expensive and time is required to create a vacuum, such

that these methods are scldom used for ordinary circuit formation but



| am nates. 5 [0013] The photosensitive el enent described in Patent
docunent 6 has an inproved conformability property for irreguggb$Hk§§%®p
board surfaces, but when the support filmis released for exposure

the transition |ayer has been |l am nated on the board, the thernoplastic
resin layer and interlayer |lie between the photosensitive |layer and the
10 negative mask, making it difficult to achieve high resolution. [0014]
Wth the phatosudyi appkcahlenton paonenenednask Pamdnatedotourbenused, aftére

phot opol yneri zi ng conpound, photoinitiator, additives and the |ike
present in cABdpeierodenaatione r ebnprewdbospnfenmabijisy twaperties nvgihat e
into the cushion | ayer, depending op the environnents in which 15 the
filmis usetcHRgt sthrendustorsoass calso idesitede doht Such (permanentssepskand
stored at rpomtenperature, but the aforenentioned problens also occur
in that typcABHARK ronnent and satisfactory day-to-day stability is not

roveS mor ol TokcBRalite el thicdpad b BuBlrifen o
proper ¢ Bl BBl B el bl ol o
Cventi on. SereHea Tt iien el SiPon IR Iy teleasRdofor RROGHR et thned
o ObI e f he ey e, i S4B . EMBRUS A BB BB L1 °
(hat e vl O3 Ao, EEORORB5-0Q ool iCaRE gl vo

the jignvent i ﬁ@géﬂv@h?é’étlé?%%%ihgsﬂt i chﬁ@hife% 'igg.rEEélﬁh?Hm?”p' oying the

photosensi tive el enen process tor production of a printed
circuit boargpi4] Wwith the photosensitive element described in Patent document

7, the photopolymerizing compound, photoinitiator, additives and the
like present in the photosensitive resin composition layer tend to
migrate into the cushion layer, depending on the environments in which
15 the film is used and stored. A photosensitive element is usually used
and stored at room temperature, but the aforementioned problems also
occur in that type of environment and satisfactory day-to-day stability
is not achieved. Moreover, when some of the materials in the
photosensitive layer migrate into the cushion layer, the favorable
20 proportion of materials in the photosensitive layer varies. That is, the
varying properties of the photosensitive element cause the problem of
reduced circuit formation production yield.
[0015] It is an object of the present invention, which has been
accomplished in light of the aforementioned problems of the prior art,
25 to provide a photosensitive element with a sufficient conformability

property for irregularities on board surfaces that are to be laminated, as



5 Means for Solving the Problens [0016] In order to achieve the objects
stated above, the present invention provides a photosensitiv

conprising a support film a cushion layer forned on the sup3%$¢§$ﬁﬁ%¥oo
and a photosensitive layer wth a thickness of no greater than 10 m
formed on the cushion layer, 10 wherein the photosensitive layer is a

| ayer conposed of a photosensitive resin conposition that conprises a

bi nder pol ywsdl vas hexcellasit gladhasiveageopettées,| aesolatight anid 1dg6600-da§0, 000,
a first photopol ynerizi ng conpound containing at |east one pol ynerizable
et hyl eni ¢ ud@bilityat b Bom@othen wbjeas) of uthe, inventon itospraside a resist

phot opol yneri zatign ipitiator, and wherein the cushion |ayer is a |layer
conpri si ng Ha%@b%@mmg @p@iﬁyﬁleemﬂlwngomﬁ)@h@tmmmw glement,earnd 2 one
pol yneri zabl e ethﬁjenic unsat ur,at ed band in Ehe | ecule and a second
phot opol ymePFORESs 4R PROduGHQs of pauintpdsdralitBoard-s phot osensi tive el ement
has t.he afo -pent% ed .20 .cushi.gn | ayer, the presence of the cushion

| ayer allo 8 2 er to tightly adhere with a good

cont oo L P RSkl Aot oA haleg B0 BB
e T T R
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t he photosensitirve Tayer e cushio i'stactorily

| nhifpi t ed, Mﬁ&@i{i‘%efﬁﬁ@p{%e&hfzi@f lagdents day ThPeflaopfaliel Ly b

addi tion, since ol ymer "I"'n t he photosensiti ayer has a
wei ght - aver gagtd¥eh§#M/e?fesin composition that comprises a binder polymer with
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a weight-average molecular weight of 10,000-100,000, a first
photopolymerizing compound containing at least one polyinerizable
ethylenic unsaturated bond in the molecule, and a first
15 photopolymerization initiator, and wherein the cushion layer is a layer
comprising a second photopolymerizing compound containing at least
one polymerizable ethylenic unsaturated bond in the molecule and a
second photopolymerization initiator.
[0017] Because this photosensitive element has the aforementioned
20 cushion layer, the presence of the cushion layer allows the
photosensitive layer to tightly adhere with a good conformability
property along the irregularities of the board surface even when the
photosensitive resin composition layer is reduced in thickness for
higher resolution, so that non-adhered sections between the board and
25 photosensitive layer can be adequately prevented. Furthermore, since

the cushion layer comprises a photopolymerizing compound and a



wei ght of 10, 000-100,000, it is possible to reduce strand-Iike
devel opnent residues that occur at narrow sections between thefﬁﬁ-ﬁﬁ% 00
pattern, and to thereby inprove the resolution. This can resul t-i )
satisfactory sides for the resist pattern. Thus, a photosensitive 10
el ement according to the invention can achieve a high level for the
conformability property, adhesive property, resolution and day-to-day
stability, tphaippelymaerizatéemairdtiptar, gmigrattoret obnthe ephitopolemarizimy ed.
Furt hernore, because of the excellent conformability gr operty, it is
possi bl e t o QOsAPOIES apddhsiepelyeneiizatien aifwtonin thaphewsansitisiet laysr
I ncreasi ng prodg&:t I on _costﬁ;y and w thoyt prodqucing transfer_ defects
caused by miRtR the snshiennlayes cag; be satipfastonly pdabiteduithersby resulting
irregulariti.es. 018 he thickness. of the support filmin the,
phot osensi t ille SBk W@H{ g 'tPFFLaX rﬁﬁéﬁﬂﬁb’n iinpﬁﬁﬁéﬁl%l ywircoothe bindgppor t
filmghicknes 20 within .this range will .allow a,nore satisfactory
conf ot nabi | iR y@r‘%p‘@r&@ﬂ waqﬁ%elb%ﬁgéxﬂéaﬁr (518] Wﬁg%bﬁl\fﬁfégepm@%}larn t he
phot osensi tive el enent Laventian preferably conprises styrene
and/or a st W@ﬁ@tdﬁi \}éﬁégé'mgadmﬁodﬁr Hﬂ%ﬁﬁﬂ%ﬁ% Igppee alsfréwiahkﬁ)r e
sati sfactory es] t 5 to. be achi eved whil esulting i.n
excel | ent C%&%@ﬁﬁéﬁgg%qqaﬁés }ﬁ& a‘t)(i:% atr E@Frgfyaﬁ‘é(ét)lsm%ﬁﬁ{wge%éb? %FSIISBr
hi gher densi d  higher | faal :0285- rin .
circuits. [dﬁ@?ﬂ ’rﬁgablﬁgé]ej&?épogjl 3‘#@&8}’% Ehr?e rgﬁ"gﬁgg’ mif@\?egﬁeﬁgﬁp Bt the
I nvention prgf: . C .S € e .4, a - unit.
Thi e wi |1 SITOu R Hagt B (he TSI BiTs b h B PLSTEURitive
satigfactori o t | e [ [ | | on
pr op@rt | es, ég%\é’lﬂts aﬁggfﬁﬁgf %drqgh‘:: gﬁgréﬁtééﬁs%a‘{acﬁgé‘m %h}eﬁr:éﬁr)ggo u?&o#&%f
conformability property, adhesive property, resolution and day-to-day
stability, to allow an adequately high production yield to be achieved.
Furthermore, because of the excellent conformability property, it is
possible to laminate the photosensitive layer on a board without
15 increasing production cost, and without producing transfer defects
caused by minute contaminants, air bubbles or board surface
irregularities.
[0018] The thickness of the support film in the photosensitive element
of the invention is preferably 5-20 um. A support film thickness
20 within this range will allow a more satisfactory conformability property
to be achieved.
[0019] The binder polymer in the photosensitive element of the
invention preferably comprises styrene and/or a styrene derivative as a
monomer unit. This will allow a more satisfactory adhesive property
25 to be achieved while resulting in excellent chemical stability (plating

resistance), and is useful for higher density and higher resolution of



printed circuits. [0021] The acid value of the binder polyner in the
phot osensitive elenent of the invention is preferably 30-200

This will 10 allow the effect of the invention to be exhibitegﬁﬁgl:éé’gs'00
satisfactorily while resulting in excellent alkali devel oping sol ution
properties, and is wuseful for higher density and hi gher resol ution of
printed circuits. [0022] The photosensitive el ement of the invention
preferably pebrpd cstenita. conpound havi ng 4-40 C2-6 oxyal kyl ene groups in
the 15 nol ecule, as the first photopol ynerizing conpound and second

phot opol ymel0020}; dhepbinder pelymer! in atheowhotesestsitéve elemens of nthent i on
to be exhibited satisfactorily while resulting in, excellent

phot osensi t INYERtIOR HEafarably @d5a camepriserd methagrdip aspdras esmonemess

useful for higher_densi d higher_resolution of printed circyits. 20
[0023] The MEdk osdAL tWﬁg QZP% e @FffftQ"ieolr nimentRier g@l ?Xhﬁiﬂ i ses

a bi sphenol A-based.(neth)acryl ate conpou or J yal kyl enegl yco)

i (el by nor ShEE BRI VNS SESuRiten 38! BrerlicntaIeh ks ieriaag saB Rt

hot opol yneri zi ng. co nd. Thi il all .the effect of the.invention
Pe oo et TS T bt iy 5ol Bihetostifabh ‘5P

phot osensi ti vi té chem cal resistance and rel ease properties, and is
useful for W’dﬁ ‘;lcbré:Hg[rsty and hi gher resolution of 8 FP05-0285-00

orined <1t sthss) AR2RSALBE, M HORIE pBalRL b Slsensy

o sphencl ~RaRER, of R HAEEN L RECRPARS, O ADCTALRRE, CIFRUA, , .

Rl G 1T Réllow the effect of the invention to be exhibited satisfactorily while
resulting in excellent alkali developing solution properties, and is
useful for higher density and higher resolution of printed circuits.
[0022] The photosensitive element of the invention preferably
comprises a compound having 4-40 C2-6 oxyalkylene groups in the

15 molecule, as the first photopolymerizing compound and second
photopolymerizing compound. This will allow the effect of the
invention to be exhibited satisfactoﬁly while resulting in excellent
photosensitivity, chemical resistance and release properties, and is
useful for higher density and higher resolution of printed circuits.

20 [0023] The photosensitive element of the invention preferably
comprises a bisphenol A-based (meth)acrylate compound or
polyalkyleneglycol di(meth)acrylate as the first photopolymerizing
compound and second photopolymerizing compound. This will allow
the effect of the invention to be exhibited satisfactorily while resulting

25 in excellent photosensitivity, chemical resistance and release

properties, and is useful for higher density and higher resolution of



HzC=C-1~-OX ~O\ / | (D) A4Y1-O'" Il1-CCH2 (1) CH3 O [wherein Rl and R2
each independently represent hydrogen atomor nethyl group, %- %d g§5 00
each independently represent C2-6 al kylene 10 group, and p an P@ 9
positive integers selected within p+q = 4-40] [0025] Fromthe viewpoint
of nore excellent photosensitivity, chemcal resistance and rel ease
properties, the polyal kyl eneglycol di(neth)acrylate is preferably a
conmpound remrﬁﬁedtoettm‘gs the follow ng general fornmula (2). 15 [ Chem cal
Formula 2] R3 R4 H2C=C-1-O4X20Y2 OX3 Ot ~_11-C=CHz (2) O O [wherein R3
and R4 each [0Adépelidtent | ther epierepoint hpdir agere aexeellentCiph@osensitivigyoup,
X2, X3 and Y2 each i ndependently represent C2-6 al kﬁl ene group and s, t
and u are i whegucal gesBtames aink treleanet propertiesy theo baﬁd The
phot osensitive el enent of the invention preferably al so conprlses a

2, 4, 5 tri ar ymathipcrylate gompound ihpreferahly arompsuingdeanresented bythe at or

and cond phot opol yneri zation_ initiator. 9 FP05-0285-00 This wll
al | o nmor e é{éﬁpﬁlagwrée@wmla@ and adhesion to be achieved, and is

useful for her, Si hi gher resolution of printed ci rcuits.
[0027] In tﬁﬁﬁ%‘@@gﬁ Eﬁ“@ﬁ/ijil ayer of the photosensitive el enent of the
5 invention, the 1content of the fi rst hot opol yneri zi ng conpound is

pref erably 30- 60|parts by nmass be 0 100 parts by| ss as the
HZC——C—C o—x1 C—-C—CHz n

[wherein R' and R? each independently represent hydrogen atom or

methyl group, X' and Y' each independently represent C2-6 alkylene
10 group, and p and q are positive integers selected within p+q = 4-40]
[0025] From the viewpoint of more excellent photosensitivity,
chemical resistance and release properties, the polyalkyleneglycol
di(meth)acrylate is preferably a compound represented by the

following general formula (2).

15 [Chemical Formula 2]
R® R*
HzCzclz—ﬁ--o—€x2—o)§€Y2»-o)U€x3—o)t—<ﬁ‘—-(|:=CH2 @

O
[Wherein R’ and R* each independently .represent hydrogen atom or C1-
3 alkyl group, X%, X’ and Y? each independently represent C2-6
alkylene group, and s, t and u are integers of 0-30 selected within s+t+u
20 = 4-40]
[0026] The photosensitive element of the invention preferably also
comprises a  2,4,5-triarylimidazole  dimer as  the  first

photopolymerization initiator and second photopolymerization initiator.



total of the binder polyner and the first photopol ymerizing conpound,

and the content of the first polynerization initiator is prefeiﬁﬁsy 285-00

0.1-20 parts by nmass with respect to 100 parts by mass as the ép §§'

the 10 bi nder polymer and the first photopol ynerizing conpound. This w ||

all ow nore satisfactory resol ution and adhesion to be achieved while

resulting in excellent photosensitivity, chemcal stability (plating

resi stance) , Thischaidi cdlowt meorgt Isatisfhdtoexi desblution amed | sdhessidnl td obe

hi gher density and higher resolution of printed circuits. 15 [0028] The

cushi on | ay@htveﬁeapgolsoneeﬁﬂtforehglmlredenmty tamel highen tresolutiosoof

preferably conprises a copolynmer of ethylene and a nononmer that is

copol yneri zapietedr@ir@vifsh. This will allow a more sati sfactory

conf or mabi | Ic[t&y p/r operty to be achieved, and is useful for inproving the

printed ci r dBi027)odndhgiphaiosensifive tagerristhetphotosengitivatclemeoboiithe ng a

nor e iat I sfactory, cogformabi lit ﬁgr og‘erty the copol ynmer is preferably

an ethyl ene-WvgpHoNgd ?a@@m@ﬁbdl)g ¢ Halti photopalymarsragpeepRaunsh isf

60-90 mass% based. on. .t t ot gl nononer. conposi ng the copol yner, or an

et hyl ene- etmy?er@gb( Epa&f pﬂgﬁiycwésm rﬁmcﬁgogwoepm g’ﬁ(emﬁﬁ%%ﬂﬂ‘i on of

60-90 25 ss% based on the. total NONMEr  CcQNpoSsi t he. copol yner.

[ 0030] The%?@ﬁﬁ@?db@%@ﬁ@%ﬁréﬁ Wgﬁfﬁth@Pﬁﬁgﬂ%@m seRipoung,

FPO5- 0285- 00 enent, o iaventjon i.s preferably.1-10 This. il

o ow o mor e pabteBt B i BolsiRetZaoR aRitEtod ibarelertty a2 i s

useful for inpreving the.printed cirguit board yield. [0031] .Th

phot osensi t inareTr?S!el drEHSS ¥ Eeﬁpﬁ\%r%?i ﬁ(ﬁb [Raéfse&)é(b 5Pt h%‘? ?{Oglc%ﬁﬁli“? ses a

protegtive fii.l n_the t,osensitiye | r. which covers .t S

Phot Eensi 11 41aeE oty ihiePABURR Wink o RSB SBRBUR Gy onfhisilh e

exhi bi ted safii 3f,AGLAE b RSy Hdol{AGh' ddhanDaBH {d"Be Nhidhed Wit
resulting in excellent photosensitivity, chemical stability (plating
resistance), mechanical strength and flexibility, and is useful for higher
density and higher resolution of printed circuits.

15 [0028] The cushion layer of the photosensitive element of the
invention also preferably comprises a copolymer of ethylene and a
monomer that is copolymerizable therewith. This will allow a more
satisfactory conformability property to be achieved, and is useful for
improving the printed circuit board yield.

20 [0029] From the viewpoint of obtaining a more satisfactory
conformability property, the copolymer is preferably an ethylene-vinyl
acetatc copolymer having an ethylene proportion of 60-90 mass%
based on the total monomer composing the copolymer, or an ethylene-
ethyl (meth)acrylate copolymer having an ethylene proportion of 60-90

25 mass% based on the total monomer composing the copolymer.

[0030] The thickness of the cushion layer in the photosensitive

10



[ 0032] The present invention further provides a resist pattern form ng
nmet hod conprising a lamnating step in which the aforenentioned 10

phot osensitive el ement of the invention is situated so that thgpgs5_.0285-00
af orenenti oned phot osensitive |ayer, cushion | ayer and support Pi?n1are

| am nated in that order on a circuit-form ng board, a release step in

whi ch the support filmand cushion | ayer are rel eased fromthe

phot osensitive |ayer, an, exposure step in which active light rays are 15
i rradiated 6ttmept @dcihiepktyension onproferably pridibsensi thhis Wil edlove & or m
phot ocured sections on the photosensitive |ayer, and,a devel oping ste

in which t h&nQkE 83tEHaciory qan gﬁa@bﬂgﬁsmomém toybe ashiied; 1aad nsnes%ﬁﬂ P
phot ocured sections are.rempved. .[0Q33] Since .this resist pattern formng
met hod enpl§9§U§P“?@ﬂEH@FdE&$?tql ]%g@ﬁgLyﬁgd-the i nvention, all of the

Fesol uti on 4105 by . SigoSerative: elfmzng ol ché dodamion frs PrAB LAY theind | ¢
ECHRARCROAT I RN SN ERG MR e
Y2 T ey A S N
paL 1o i8R R Y
patt e, f 082) Syt tbod IR TR B AU sttty RigHE
oo R cBish eV S i, My ARER L SRl L1
10 photosensitive element of the invention is situated so that the
aforementioned photosensitive layer, cushion layer and support film are
laminated in that order on a circuit-forming board, a release step in
which the support film and cushion layer are released from the
photosensitive layer, an exposure step in which active light rays are
15 irradiated onto prescribed sections of the photosensitive layer to form
photocured sections on the photosensitive layer, and a developing step
in which the sections of the photosensitive layer other than the
photocured sections are removed.
[0033] Since this resist pattern forming method employs a
20 photosensitive element of the invention, all of the properties including
conformability property, adhesive property, resolution and day-to-day
stability are achieved at high levels, and it is possible to form a resist
pattern that is useful for higher density and higher resolution of printed
circuits.

25 [0034] The present invention further provides a process for

production of a printed circuit board wherein a circuit-forming board
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phot osensitive el enent having a satisfactory conformability property 10
for irregularities on the surfaces of boards to be | am nated, P/Ppl eozié_%o
exhi biting excell ent adhesion, resolution and day-to-day stabi 9?
well as a resist pattern formng nethod and a printed circuit board
production process enploying it. Brief Explanation of the Draw ngs 15
[0037] Fig. 1 is a schematic cross-sectional view showing a preferred
enbodi ment dfavang hotresish gatteve felramenbyofthe hesisnpatteimformifgsnet{@) to
(e) are a series of process diagrans showing a preferred enbodinent of a
resi st patt elescfibediabgveds letchest ot platedvention. Fig. 3 is a schematic
cross-sectional view showi ng another preferred 20 enbodinment of a
phot osensi t i[#038] efence af rasnzs patbemt isoforniglbynthd oesist pSitetioferhigss]
1,2: Photosensitive elenent, 10: support film_ 12: cushion _|ayer, 14:
phot osensi t imethogly ef , thesinvyangias in 1§ iprecesss for preductionrof agpribted d,
22 pattern nmask. 25 Best Mdde for Carrying Qut the Invention [0039]
PrefeYred efbisdiitrbaasl,dt 13 pessiblecta poeduga 2 pisted siwwit hoastwitlphigh
FPO5- 0285- 0(} i n)ég_e ail, W(i\?ﬁsg)if grence to the acconpanyi ng draw ngs.
Thr oughout tRElEQ] Yo UHeN ows, identical or corresponding
parts w | referred to Qy | i ke reference nunerals and will be
expl ai ned oﬁﬁfeshegthe i@‘&%ﬁipﬂg to the invention, the term"(neth)acrylic
aci d" neans ic, 5 agid and jts.correspondi ng nethacrylic acid, while
" (et h) acryl[gﬁé& mag}g y‘ioat%‘eaﬂﬂv?lﬂgo orlge MSﬂ?}%ﬁPh@éﬂﬂ é
[ 0040] Fig. i,s a schematic cross-sectional ,view show ng..a preferyed
cnbodl ment GUSHSBLE FLPIIoE [ENEREAE SBHIoTHROT ORE SHEOHTE. RIGREGR -
form@a Phot@eenahliaficl SATAL SRR S bhrdsloPbE enliBaa™RlitiéSiso
exhibiting excellent adhesion, resolution and day-to-day stability, as
well as a resist pattern forming method and a printed circuit board
production process employing it.
Brief Explanation of the Drawings
15 [0037] Fig. 1 is a schematic cross-sectional view showing a
preferred embodiment of a photosensitive element of the invention.
Figs. 2(a) to (e) are a series of process diagrams showing a preferred
embodiment of a resist pattern forming method of the invention.
Fig. 3 is a schematic cross-sectional view showing another preferred
20 embodiment of a photosensitive element of the invention.

Explanation of Symbols

[0038] 1,2: Photosensitive element, 10: support film, 12: cushion
layer, 14: photosensitive layer, 16: protective film, 18: circuit-forming
board, 22: pattern mask.

25 Best Mode for Carrying Out the Invention

[0039] Preferred embodiments of the invention will now be explained

12



10 "photosensitive elenent”) 1 shown in Fig. 1 has a structure with a
cushion |l ayer 12 and photosensitive layer 14 lamnated in that order on

a support film 10 as the support. The photosensitive |ayer 14 f %53? R5- 00
t hi ckness of no greater than 10 m and contains a binder polyner w %

wei ght - aver age nol ecul ar wei ght of 10, 000-100, 000, a first 15

phot opol yneri zi ng conpound with at | east one pol ynerizabl e ethylenic

unsat urated bond jn the nplecule, and a first photopal ynerization
initiator. Theleadhmith refesenae tedhe Aacompaping dignsngpol Jrephghayt
conpound wth at Heast one .pol Herl zabl e et hyI eni ¢ unsgturated hgnd in

t he nol ecul dhe £xplanatn lﬁ]h pHpurIsy pdentical; Gncomesponding quuﬂqe Each

| ayer comnposipg t otose itive el enment 1 of_ the ven will now
be” expl ai nedeﬁP‘Cﬁfg %1 @@canumexa@.@du&flllﬁa@@m 188 y) ¥ONEECt ed

iZi'Sﬂg herACCHAPHL lriraiﬂhf f”iﬁ f#‘ran!a%sﬁé E@@%ﬁ%&ﬁéﬁ% ie "
pol §h ZpLFZl@E}? aagf Ji 69 ”Eéon@agéé’ft@?@aﬁet LTS @ﬁ«'ﬁ%&?@t?. 'm 10
13 FPO5
const ?gﬁt ?ﬁﬁnm%awﬂfm%s phrePrdthe weltireieconposi t1 ons. Al aor
Eﬂﬁ Chi ﬁktnfeifﬁ%@ | Meoling %%F?ﬁlﬁmc{af%‘)%&#%ﬂvﬂ%ﬁ{ e e
' 0

preferanly. ErRogistsh £ RholBegs @rﬁﬁéﬁitﬁgvkﬁ}’?ﬂﬁﬁ o 15 ey i
br eakage Of i HPRRLL LAV mgep UERRE R e Qoiflnpiis ke

| ayer 12 are pee PO The ve el énent
R T e e oy o
cushion layer 12 and photosensitive layer 14 laminated in that order on
a support film 10 as the support. The photosensitive layer 14 has a
thickness of no greater than 10 um, and contains a binder polymer with
a weight-average molecular weight of 10,000-100,000, a first
15 photopolymerizing compound with at least one polymerizable ethylenic
unsaturated bond in the molecule, and a first photopolymerization
initiator. The cushion layer 12 contains a second photopolymerizing
compound with at least one polymerizable ethylenic unsaturated bond
in the molecule, and a second photopolymerization initiator.
20 [0041] Each layer composing the photosensitive element 1 of the
invention will now be explained.
[0042] The support film 10 is not particularly restricted so long as it
can support the cushion layer 12 and photosensitive layer 14, and there
may be suitably used, for example, thermostable and solvent resistant

25 polymer films of polyethylene terephthalate, polypropylene,
polyethylene, polyester and the like. The support film 10 may have a

13



conformability property for irregularities on the surface of the object
to be lam nated. [0044] The photosensitive layer 14 is a |lay

conprising a binder polyner (hereinafter also referred to aseﬁgggﬂ§%g%00
(A"), afirst 15 photopol ynerizing conpound having at |east one

pol yneri zabl e et hyl eni ¢ unsaturated bond (hereinafter also referred to as
“conmponent (B1)") and a first photopol ynerization initiator (hereinafter
al so ref er smpledager tonstroction, 0Cla) thultija3@s sjorktrechiondwrithp tlrgiretioms
conmponent (A) nust have a weight- 20 average nol ecul ar wei ght of

10, 000- 100, ®F0filmeeoli sherdntntompositidrs. V\gﬂ@]t one etidgethentel may heei ght
of the binder polyner (A) .is preferably 80,000, nore preferably 60, 000,
even nore pﬁ@%ﬁ!@éywmh@sm@g cirePrans tragimest.abl y 25, 000. The |ower |init
for the weight-_average mol ecul ar wei ght of the (A) binder polyner is
preferably %@04%] oa"@eaﬁhl%ﬁés peefidealsupped, dum 1%’ thaafeipgrticalaslyage

R ) Rt 3 TS A
el ant - aver SYENTORE A FErBIN, i 16 e ob HEKRRPSGET s AR Lok Wil

h t h ' th | L p.t f..st gndard | yst 5
[00a6] As elcibiodestds i heegkaeeohthis suapgrtilm A whealtheestinhort ibmea

lic-b ' . st =D d ' - d '

A de- based |PouidcShigh iy R T2 AT ol freh ¥ AR SNV Bfomentne

h | -b | | ic- L N d th f
Phe vi ewpor e SRR STRAEHE R ghr ShalF (ROC il Syl ofifhebofies o
a1 0 O 1 (RAPAS S ok it0 ek R4 s T Swhdle BhBIBctol™

conformability property for irregularities on the surface of the object to

be laminated.
[0044] The photosensitive layer 14 is a layer comprising a binder
polymer (hereinafter also referred to as "component (A)"), a first
15 photopolymerizing compound having at least one polymerizable
ethylenic unsaturated bond (hereinafter -also referred to as "component
(B1)") and a first photopolymerization initiator (hereinafter also
referred to as "component (C1)").
[0045] The binder polymer as component {A) must have a weight-
20 average molecular weight of 10,000-100,000. The upper limit for the
weight-average molecular weight of the binder polymer (A) is
preferably 80,000, more preferably 60,000, even more preferably
30,000 and most preferably 25,000. The lower limit for the weight-
average molecular weight of the (A) binder polymer is preferably
25 15,000 and more preferably 20,000. If the weight-average molecular
weight is less than 10,000 the photosensitive layer will be brittle, while
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radi cal polynerization of a polynerizable nononer. As exanples of such
pol yneri zabl e nononers there may be nentioned styrene, ponneFP6§96235_00
styrene derivatives such as vinyltoluene, a 15 nethyl styrene,

p- met hyl styrene and p-ethyl styrene, vinyl alcohol esters such as
acrylamde, acrylonitrile and vinyl-n-butyl ether, (nmeth)acrylic acid
al kyl esters, (nmeth)acrylic acid tetrahydrofurfuryl esters,

(met h) acryl it iaes @rdatest thana b0 00 ydtramd-tike, dévelvpymantytdscdues Gpoor

di et hyl am noet hyl esters, (neth)acrylic acid glycidyl esters, 2,2,2 20
trifl uoroet igsolptonh) nallylogcur. 2, Bha, sweight-avéenageomoleeulgmeveightr id at e,
(nmeth)acrylic acid, a-brono(nmeth)acrylic acid, a-chlor(neth)acrylic

aci d, (3-F uiyeqsweed bacgsh permeation chremptggiapbyh patng the valiedin tarms ¢

aci d, naleh% anhydri de, mal eic acid nonoesters such as nononet hyl

mal ate, noMbstandardqalyslyseRe-nonoi sopropyl mael ate, and fumaric acid, 25
ci nngm c aci - cyanoci nnam c ,acid, itacqni¢ acid, crotonic acid,
propidol i ¢ a&894'§}1dAsShee>4 .eSTﬁ@‘set?waw@e%;aéar a]Pg]EYéﬂ%Ir there pay be
FPO5- 0285-00 conbi pati ons of two or nore. [0048] ,As exanpl es of

(et h) acr yl PReRioRed, Ry Hgsbased treins, navr%ﬁe Vased ERRiBS mstgyy- based

(et 2T s lad B S el L e iy Pl
D 2 N ALY P
1o o o k0 eTbee, BT Sp R BUELAT BB bR o
X <, L Tl B FSHFGE A O RERTI B 02, PO
monomer . Metrfagny! TheafAS HindBF HolyhRe ARy2bEaBRALLdITBHRample, by

radical polymerization of a polymerizable monomer. As examples of

such polymerizable monomers there may be mentioned styrene,
polymerizable styrene derivatives such as vinyltoluene, a-
15 methylstyrene, p-methylstyrene and p-ethylstyrene, vinyl alcohol esters
such as acrylamide, acrylonitrile and vinyl-n-butyl ether, (meth)acrylic
acid alkyl esters, (meth)acrylic acid tetrahydrofurfuryl esters,
(meth)acrylic acid dimethylaminoethyl esters, (meth)acrylic acid
diethylaminoethyl esters, (meth)acrylic acid glycidyl esters, 2,2,2-
20 triflucroethyl (meth)acrylate, 2,2.3,3-tetrafluoropropyl (meth)acrylate,
(meth)acrylic acid, a-bromo(meth)acrylic acid, a-chlor(meth)acrylic
acid, p-furyl(meth)acrylic acid, B-styryl(meth)acrylic acid, maleic acid,
maleic anhydride, maleic acid monoesters such as monomethyl malate,
monoethyl malate and monoisopropyl malate, and fumaric acid,
25 cinnamic acid, a-cyanocinnamic acid, itaconic acid, crotonic acid,

propiclic acid and the like. These may be used alone or in

15



cont ai ni ng pol yneri zabl e nononer. [0050] The (A) binder polyner

preferably contains styrene and/or a 15 styrene derivative r '
fromthe viewpoi nt of adhesion, release property and chem cgtl)ﬁﬁgsl'%bg

(plating resistance). [0051] In order to obtain a binder polynmer with
satisfactory adhesion, release properties and chem cal resistance
(plating resistance) when using styrene and/or a styrene derivative as

t he nonorer cottidnationeof t®© af mione. st yrene and/ or styrene derivative is
preferably 3-30 mass% nore preferably 4-28 mass% and nost preferably
5-27 mass% @848 oAst eamplasabf {methacsylicoaidealkyl festdrs thent emay ibe | ess
than 3 mass% the adhesion wll tend to be inferior, and if it is greater
than 30 mas&enthned emaetdey! st(methiacuylats, | athpl , (meth)angylade) epyopeh t he
rel ease ti rrg@n3 [ 0052] The ﬁCi d val ue of the %A) bi nder polymer is
preferably tiscrylgieor/bytshd(metvagrdate, apentyls-(sgthjaslatg, hexyhe

o, TR R LS TR e | ™
reduced. vney SERVLHPETURERAIRe A eHEHY GTYASOTETS o JICSRTBAY DS ¢ 1 5
Pl e g8l SOSRRRL: SERUR S AL, 00, POlyTer b ¢ mororer
nave o PO TS 6] Bl S0l S DS RS R O e
ol Yo MGk e TRy BF By SO BeCARBHAZ e SF sl
COPYIY e | 280 MPARERIGed HYO rfical Bty leBlatioR by TPicarbl) g e
containing polymerizable monomer with another polymerizable
monomer.  Methacrylic acid is preferred as a carboxyl group-
containing polymerizable monomer.
[0050] The (A) binder polymer preferably contains styrene and/or a
15 styrene derivative monomer unit from the viewpoint of adhesion,
release property and chemical resistance (plating resistance).
[0051] In order to obtain a binder polymer with satisfactory adhesion,
release properties and chemical resistance (platihg resistance) when
using styrene and/or a styrene derivative as the monomer, the content
20 of the styrene and/or styrene derivative is preferably 3-30 mass%, more
preferably 4-28 mass% and most preferably 5-27 mass% based on the
total amount of monomer. If the content is less than 3 mass% the
adhesion will tend to be inferior, and if it is greater than 30 mass% the
release strip will be larger, tending to lengthen the release time.

25 [0052] The acid value of the (A) binder polymer is preferably 30-200
mgKOH/g and more preferably 45-150 mgKOH/g. If the acid value
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wei ghts, and two or nore binder polyners with different 15
dispersibilities. There may al so be used a polyner having a '

nol ecul ar wei ght distribution, as described in Japanese Unexgﬁlirgégaggs'oo
Pat ent Publication HEI No. 11-327137. [0055] When two or nore binder

pol ymers are used, the weight- average nol ecul ar wei ght of the binder
polymer with the greatest 20 content is 10, 000-100, 000. [0056] The first
phot opol yners desy thamBOumg KDt higathel de¢lopieg time ywil iteradlte tet hyhgori ¢
unsaturated bond in the nolecule as conponent (Bl) is not particularly
restricted, amgt iftiti ¢ pgrefaterahgn a2000 mgk Qg t theCles ebopiakk gblutéorr oups
in the nolecule. 25 [0057] As C2-6 oxyal kyl ene groups there may be

menti oned dx§istandeent theopbotaswyed oppistneilyricng, toxbe seduegd: eMéhen oup,
17 FP05-0285-00 oxybutyl ene group, oxypentyl ene group, oxyhexyl ene group
and the |ikeolygent deeglopmentHif caskigd: oyl Eoredgvelopment. dkis poplcsrad tne
group. fromthe viewpoint of resolution .and plating si stance. [0058]
Part itul ar | Adivss Ehe cRTBABN gn@@@ecwﬁammgh@pw;ﬂ@awezimgnome@o dunds
for (B 1) are hisphenol A-based (neth)acrylate conmpounds and

pol yal kyl en&@?ﬂﬁl@pﬁr&fi’k‘%t h)acryl ates. [0059] As preferred exanpl es of

bi sphenol A- th)acrylate, co unds ,t here .may be nent|oned
conpounds re@ﬁgggnﬁgg rlgﬁeé%%@r althef Igjl{lﬁi?r aﬂRS\}E[.RéIO ‘F’@ﬁGO*‘aV% ofener al
formula (1), h%i and.Rz each independently represent hydrogen atom or

met hyl grou;?, HW%@V%%‘B‘F@P met hyl group. In general formula (1), X1

oyl enc or dBBoaT - it Pl R B dnfg 0o BrdiUPER B RonliBagpit,
Also g gengs@yd ¥rbfe. ( Las Qxeﬁﬂglc% 8f Binder polymers when two or more

are used in combination, there may be mentioned two or more binder

polymers composed of different copolymerizable components, two or
more binder polymers with different weight-average molecular
weights, and two or more binder polymers with different
15 dispersibilities. =~ There may also be used a polymer having a
multimode molecular weight distribution, as described in Japanese
Unexamined Patent Publication HEI No. 11-327137.
[0055] When two or more binder polymers are used, the weight-
average molecular weight of the binder pblymer with the greatest
20 content is 10,000-100,000.
| [0056] The first photopolymerizing compound with at least one
polymerizable ethylenic unsaturated bond in the molecule as
component (B1) is not particularly restricted, but it is preferably a
compound with C2-6 oxyalkylene groups in the molecule.
25 [0057] As C2-6 oxyalkylene groups there may be mentioned

oxyethylene group, oxypropylene group, oxyisopropylenc group,
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15 positive integers selected wwthin p+q = 4-40, preferably p+q = 6-34,

nore preferably p+q = 8-30, even nore preferably p+q = 8-28, vV
preferably p+q = 8-20, nuch nore preferably p+qg = 8-16 and nDEf’OS—rIESES—OO
preferably p+q = 8-12. If p+q is less than 4, conpatibility with the (A)
bi nder polymer will be reduced and the photosensitive elenment 20 wll

tend to peel when lamnated on a circuit-formng board, while if p+q is

greater t hanxybutyigue @roupi axypentylenengregs eoxyhexylese stroupagad thiel |
readily peel during devel opnent, and the plati n(gi resi stance agai nst

sol der pl at likg, &bt praterred areiodyethyleneogtoay eddcexyisppt@tilens goup

al kyl ene grqups there may be nentioned ethylene 25 group, propylene
group, i sopfemthe&iegwpaint duesokitionyand platpetssistancegr oup, hexyl ene
group and the |ike, but preferred are ethylene group 18 FP05-0285-00
and i sopr oplQHY JPediculadyn preferiedwssnong othesesbirsit photepelyprenzing
resi stance. [0062], The arqmatic rjng j eneral formula (1) above nay be
subs®i t ut edCOMRY Set%ar{%ﬁsar@fbl§nhgmftgega%e hacth)eayylste remnQwsls 5
hal ogen atons, C]- | kyl gr.oups, -10, cycl oal kyl groups, C6-18 aryl
gr oups, pheﬂ%@ﬂO}&%gM%!g%ﬁM’gW@C 169 al kyl am no groups, C2-20
di al kyl am n ups, hitro groups, ,cya r pups, carbony oups,

ner capt o grEQfﬁgj @i.slﬁreﬁﬂwﬁn@ﬁ@gm#’@?g@%gﬁeﬁﬁ ﬁ'%é’msﬁﬁpé"?et%b%‘g’ I
groups, C1-20 hydr | kyl groups, .carboxyl groups, 10 carpoxyal kyl
groups Wt hc‘@?@nﬁé@?r %W&p@e, P‘?ﬁ?@@‘ﬁﬁ%@ﬂ%@ﬁgﬁplﬁengq(ﬁ&’ )é&PS%/?ds,
Cl- 20 al kox [ » ©1-20 al koxycar bonyl groups, C2- 10 al kyl carbonyl
groups, Q-iﬁ%éﬁﬂég(ﬁry)la% P’SUps, C2-10 N al kyl car banmoyl groups and

i B0 hece (AT ERPRAL PRBLRE: RhaiER palfifishaliBRrBR s,
The hydrogeq,at Qi ia?qlrnh%? S Gk HEP! 3nd preferably methyl group. In
general formula (1), X' and Y' each independently represent a C2-6
alkylene group, preferably ethylene group or propylene group and more
preferably ethylene group. Also in general formula (1), p and q are
15 positive integers selected within p+q = 4-40, preferably ptq = 6-34,
more preferably p+q = 8-30, even more preferably p+q = 8-28, yet
more preferably p+q = 8-20, much more preferably p+q = 8-16 and
most preferably p+q = 8-12. If ptq is less than 4, compatibility with
the (A) binder polymer will be reduced and the photosensitive element
20 will tend to peel when laminated on a circuit-forming board, while if
ptq is greater than 40, hydrophilicity will increase, the resist image
will readily peel during development, and the plating resistance against
solder plating and the like will tend to be reduced.
[0061] As C2-6 alkylene groups there may be mentioned ethylene
25 group, propylene group, isopropylene group, butylene group, pentylene
group, hexylene group and the like, but preferred are ethylene group
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may al so be replaced by the aforenentioned substituents, such as hal ogen
atons. |f the nunber of substituents is two or nore, the two §?0690§854N)
substituents may be the sanme or different. [0063] As exanpl es

conpounds represented by general fornmula (1) 20 above there may be

menti oned bi sphenol A-based (neth)acrylate conpounds such as 2, 2-bis(4-
((met h) acryl oxypol yet hoxy) phenyl ) propane, 2, 2-bi s(4-

((nmeth)acryl mmlpyppphmy@;ﬂmﬁ@mrﬂmanmw@omt wfsfesolution and plating

((nmet h) acryl oxypol ybut oxy) phenyl ) propane and 2, 2-bi s(4- 25
((neth)acryﬂaﬁybukﬁethoxypolypropoxy)phenyl)propane [ 0064] As exanpl es

of 2, 2- bIS(4 19 FPO5- 0285-00 ((neth)acryl oxypol yet hoxy) phenyl ) propane

conpounds t 18P62}ay hise asematiengtng in "general ormua (1) ove may be
2,2-bis(4-(( cryl oxydi et hox )phenyl)propane
bi s( 4- ((met é‘?l@t@siyﬂndeamxwm)g%ﬂf)w Sthzr@m@x be mentioned

propane -bis(4 5

B e ‘;} s s
o e P
ret ) Zg;y:%;zéaﬁd&egs%%i% C}:I@,%frgeagapto groups, allyl groups,
rret hg acrglhg@fg geéﬁé@%iﬁ%@y yll)l Xd‘%?,&é‘m(%@‘lpsa carboxyl ~ groups,
T SR RSP e roups it C1-1
et h) acryl QryNEXARE TEH-DPANKBRS ProlipRPE 1LDE dikLycABBAG YRoGss, C2-
10 alkylcarbonyl groups, C2-10 alkenyl groups, C2-10 N-

(
((
((
((
((
((
((
((
((
((ne

alkylcarbamoyl groups and heterocyclic ring-containing groups, as well
as aryl groups substituted with these substituents. These substituents

15 may also form fused rings. The hydrogen atoms in these substituents
may also be replaced by the aforementioned substituents, such as
halogen atoms. If the number of substituents is two or more, the two
or more substituents may be the same or different.

[0063] As examples of compounds represented by general formula (1)

20 above there may be mentioned bisphenol A-based (meth)acrylate
compounds such as 2,2-bis(4-
{(meth)acryloxypolyethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxypolypropoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxypolybutoxy)phenyl)propane and 2,2-bis(4-

25 ((meth)acryloxypolyethoxypolypropoxy)phenyl)propane.

[0064] As examples of 2,2-bis(4-
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2, 2-bi s(4- (met hacryl oxypent aet hoxy) phenyl ) propane is conmercially

avai |l abl e as BPE-500 (trade nanme of Shin-Nakanmura Chem cal co. EWS 00
and 2, 2-bi s(4- (et hacryl oxypent adecaet hoxy) phenyl) is 20 comre gp T

avai | abI e as BPE-1300 (trade nane of Shin-Nakanura Chemi cal Co., Ltd.)
These may be used alone or in conbinations of tw or nore. [0065] As
exanpl es of 2, 2-bis(4-

((met h) acr y(@ﬁ?ﬂﬁamﬂhmm@bﬂeﬁmw)@hﬁmh)@n@pam apansowedp cheds map Heher e

may be nentioned 2, 2-bi s(

( (et h) acr ymmdqo@%lla(c# -Oposth) perydgky dietipasae)pheng! iprepane,202,2-

FP0O5-0285-00, ((neth)acryl oxytetraethoxytetrapropoxy)phenyl) ropane

2, 2-bi s(4 ( bl anth)asxylexydsethwryipkepy Opoganshenyl ) pr opa ebid(4-he
| i ke. Thes be uysed alone or. in cgonbi nations of two or nore. [0066]
As preferrez(féﬂéf)ﬁqﬂé’@%ﬁeﬁ@leﬂwwphﬁéﬁl)ﬁ@ﬂiaféﬁ (met h) acryl at €2,25bisthpounds

2bove. [ b00H meﬂaS' °”i€5§8&'&3§&%}§ pohen] YOPEER Gach | ndeperbedbsiA-

et orred. (REBTRAjeRsaratbp R phep pr%éﬁ‘@ageéﬂé' v3 cath SAddshaent 1y
ar oup. bet ﬁg%mﬁéﬁa ngilp TR Gahery BRI, (3) . 0, 1 andoits

ror o pr of or SIS IEERISLTactsetnig ks “lapg?ra%%m ) hten = 107 ’a‘%lﬁ(f S+ 40
Land ng Eﬁaﬁﬁrﬁaﬂﬂacg"'”@feﬁhwﬁqh DRI B ansi i ve | ayerolatbE i1 i1

5 R RO SROBRCEBERBL oot 51 o7 BT oS

((meth)acryloxyundecaethoxy)phenyl), _ 2,2-bis(4-
((meth)acryloxydodecaethoxy)phenyl), 2,2-bis(4-
((meth)acryloxytridecaethoxy)phenyl), 2,2-bis(4-
((meth)acryloxytetradecaethoxy)phenyl), 2,2-bis(4-
15 ((meth)acryloxypentadecaethoxy)phenyl), 2,2-bis(4-

((meth)acryloxyhexadecaethoxy)phenyl) and the like, among which
2,2-bis(4-(methacryloxypentaethoxy)phenyl)propane is commercially
available as BPE-500 (trade name of Shin-Nakamura Chemical co.,
Ltd), and 2,2-bis(4-(methacryloxypentadecaethoxy)phenyl) is
20 commercially available as BPE-1300 (trade name of Shin-Nakamura

Chemical Co., Ltd.). These may be used alone or in combinations of

two or more.

[0065] As examples of 2,2¥bis(4—

((meth)acryloxypolyethoxypolypropoxy)phenyl)propane  compounds
25 there may be mentioned 2,2-bis(4-

((meth)acryloxydiethoxyoctapropoxy)phenyl)propane, 2,2-bis(4-
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[ 0068] When the oxyal kyl ene groups (-(Y1-O5, -(Y2-Ot- and -(Y3- O")

I n general formula (2) contain oxyethyl ene and oxypropyl ene [ .
for exanple, and a plurality thereof are present, the nultipl éﬂj@i?ﬁ% 00

oxyet hyl ene and oxypropyl ene groups do not need to exist in a continuous
bl ock form but may be randomy positioned. [0069] Also, when the
oxyal kyl ene groug I S oxyi sopropyl ene group, the secondary carbon of the

propyl ene gf(oogt. yhexytetrdethaxytetmap@iposyy phenyl) propame, t he 252 bhis(y
carbon may be bonded to an oxygen atom 21 FP05-0285-00 [0070] As
preferred eiangpthiacryloxyhmeetiexyhaxapsepoxy) thengblpeopane andulthe (ie.t here
may be nentioned conpounds represented by the follow ng general fornulas
(3)-(5). Th"efbésmsggwsgéal@,té@jomrbﬁ@mhlnaﬁlﬂn&oﬁﬁwnammmse.of two or nmore.
5 [0071] [Chem cal For Iai] R3 R4 HZC=C-]i-O-EQ POHEQ | -C=CHz (3) O
O [wherei n G A3 rrsterred gxgamlenofypalzplksdeneglioal danethyasrylatect- 3
al kyl. group, EO represents ethyl ene, gl ycol group, PO represents

propyl ene gP?EmOU@%éJE?TeaW@th‘? mgntighedcompeungds ggrresentedibygensralct ed

ﬁgc\;\nct IhI 2} W@%bé%z[ ?91)72] O[ E:hv\ﬁ(ranr g?In Egr gﬁl}laRj] egghRiAfnde'pendent |y
5?5 Lglsegﬁ OBE(?(S@%(% P@Ségén%r%i gg thut d)? Ke LR ’eaé:l??ncrlg;?e{nedse%?fysre%trggén%ne
hydrogen or C1-3 alkyl group, with methyl group being preferred.
Also in general formula (2), X°, X° and Y* each independently
10 represent C2-6 alkylene group, with ethylene group and propylene
group being preferred. Also in general formula (2), s, t and u are
integers of 0-30 selected within s+t+u = 4-40, preferably s+t+u = 5-30,
more preferably s+t+u = 8-23 and most preferably s+t+u = 10-15. If
stHt+u is less than 4 the boiling point of the compound will be reduced,
15 tending to produce stronger odor of the photosensitive layer, while if it
is greater than 40, the concentration of reactive sites per unit mass will
be lower, tending to prevent a practical level of sensitivity.
[0068] When the oxyalkylene groups (-(Y'-O)¢, -(Y*-O)- and -(Y°-
0),-) in general formula (2) contain oxyethylene and oxypropylene
20 groﬁps, for example, and a plurality thereof are present, the multiple
oxyethylene and oxypropylene groups do not need to exist in a
continuous block form, but may be randomly positioned.
[0069] Also, when the oxyalkylene group is oxyisopropylene group,
the secondary carbon of the propylene group may be bonded to an
25 oxygen atom and the primary carbon may be bonded to an oxygen

atom.
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15 propyl ene glycol group, and nB, n2 and n3 are integers of 1-30
selected wthin nB+n2+n3 = 4-40] [0073] [Chenical Fornula 5] Ab[ 85-00
H2C=C- 1 - HAEOHPA | -C=CH2 (5) 0 O [wherein R3 and R4 each mdepen%e %
represent hydrogen atomor Cl- 20 3 al kyl group, EO represents ethyl ene
gl ycol group, PO represents propylene glycol group, and m4 and n4 are
integers of 1-30 selected 22 FP05-0285-00 w thin mi+n4 = 4-401 [0074]
As exanpl es[@67@- Asalbltqurrgdoﬂ:xfﬁnp}ﬁs gﬁnenqjomldsnm;a'ssﬁﬁ)zdthy geBerabove
there may be nentioned nethyl group, ethyl group, n-propyl roup,

i sopropyl gifoupukng2} thete kiy He[ prETgioEde Cﬂmmumnmrewntﬁgpbﬁtﬂneof

et hyl ene gl ¥col group in eneral fornmulas (3) to (5) l(:'m +n2, nB and M)
is preferab 6} lawingeegeral lan(Gib2k plbessd amy alge QtUéera one vrio,
even nore preferahly.an integer of 4-9 and nost preferably an integer of
5-8. If thelhGABERNGHONS Qﬁé‘é[f)sore&l@é%ds 30, the tent reliability and

resi t shap dto [0076] The total nunber of repeats
of p opyI enﬁoé\d{ulc 6@ ﬁ%’“@@ﬁ% formulas (3) to (5) (nl, n2+n3 and
n4) is preferably an i nteger of 1-30, nore pref erably an integer of
5-20, even nore prelerably an integer of 8- 1 and nost preferably an

I

i nteger of 10- repe ds 30, the resolution
E QLA_EQ {%EFOO%QE&@@ o_dg'ce [007(37)] As a specific

will be poor a%‘écs_
exanpl e of a conpound Represented by gener for rrul a (3) there may be

mentioned a vinyl conpound wherein R3 and
[wherein R® and R* each independently represent hydrogen atom or C1-

3 alkyl group, EO represents ethylene glycol group, PO represents

propylene glycol group, and m', m* and n' are integers of 1-30 selected

10 within m'+m?*n' = 4-40]
[0072] [Chemical Formula 4]
R3 R4

H20~—~—clz—ﬁ—o—épo}n—z{lzo}n?(Po)nTﬁ—é—_—:CHz @
0 0

[wherein R’ and R’ each independently represent hydrogen atom or C1-

3 alkyl group, EO represents ethylene glycol group, PO represents
15 propylene glycol group, and m’, n* and n® are integers of 1-30 selected

within m*+n’+n’ = 4-40]

[0073] [Chemical Formula 5]

R3 R*
H20=r|;—ﬁ-—theo)F{po)nTﬁ—c|:=CH2 )
0] 0]

[wherein R® and R* each independently represent hydrogen atom or C1-

20 3 alkyl group, EO represents ethylene glycol group, PO represents

propylene glycol group, and m* and n' are integers of 1-30 selected
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R4 is methyl group, mi+n2 = 4 (average) and nl = 12 (average) 20
(product name: FA-023M by Hitachi Chemcal Co., Ltd.). [0078] L0 0
speci fic exanple of a conmpound represented by general f or mul ﬁ%? t%?grg
may be nentioned a vinyl conpound wherein R3 and R4 is nethyl group, nB
= 6 (average) and n2+n3 = 12 (average) (product nane: FA-024M by Hitachi
Chem cal Co., Ltd 40079 As a specific exanple of a conpound

repr esent edV\bthlgen -40hul a (5) there nmay be mentioned a vi nyI
conmpound wherein R3 and 23 FP05-0285-00 R4 are hydr Oﬂen atom 1

(average) atRO =As f(mp]@ge() €4 atnallley hgrampsnforegenara ﬁnmu@]aslﬁi) to
Shi n- Nakamur a Chem cal ., Ltd.) .. [0080]&@’These may be used al one or in
conbi nat i on§>beb @V@)thﬁl‘ermﬂﬁ be {lm@p]nedstme l(@opps ethy gﬁwqa@@opmmh zi ng

conmpound there mgy be 5 nenti oned ﬁ(addl tion to photopol yneri zing
conpounds \/\Bf‘PPIétlﬁ?P@ﬂYé grQHEa’tWﬂr@ﬁd %bonds as expl ai ned above, al so

oxansi 6, °Eﬁé¥ﬁ$§ yBhief ARRPDER collyepaBish P PYACRS. sl carotp 1
oyl phenox phoF tfééwﬂaﬁe@éﬁ(r@é Tﬁ?%eﬁ’* i andg) i preferably an integr
aci U based Potslindlo@ B LGy iy BYsBE ShvArt B bR ipore greferBbly ' ©
(ot ) acr 1 Ye8Ry BF &0 BelHbRE R Gl RS ERY 51 Lithe mprer ofs
SEE? opol [y?rgf%al%&?%%%éﬁuﬁh% et SRRt aPe Svilk 150l 19:0F: 21 ng

und aBg for exanple, there nay be nentioned conpounds obtai ned by
reactl ng a -unsaturated car boxylic acids with glycidyl

group-cont ay@hf9 The total number of repeats of propylene glycol group in

general formulas (3) to (5) (n', n’+n’ and n*) is preferably an integer of
1-30, more preferably an integer of 5-20, even more preferably an
integer of 8-16 and most preferably an integer of 10-14. If the

15 number of repeats exceeds 30, the resolution will be poor and sludge
will tend to be produced.
[0077] As a specific example of a compound represented by general
formula (3) there may be mentioned a vinyl compound wherein R* and
R* is methyl group, m'+m’ = 4 (average) and n' = 12 (average)

20 (product name: FA-023M by Hitachi Chemical Co., Ltd.).
[0078] As a specific example of a compound represented by general
formula (4) there may be mentioned a vinyl compound wherein R? and
R is methyl group, m® = 6 (average) and n*+tn’ = 12 (average) (product
name: FA-024M by Hitachi Chemical Co., Ltd.).

25 [0079] As a specific example of a compound represented by general

formula (5) there may be mentioned a vinyl compound wherein R? and
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20 conpounds, and urethane nononers such as (neth)acrylate conpounds

wi th urethane bonds in the nolecule. [0083] As exanples for thPPbitSI(ﬁSS-OO
phot opol yneri zation initiator as conponent (C) there nay be hentioned
aromati c ketones including benzophenone, N,

N -tetraal kyl -4, 4' -di am nobenzophenones such as N, 25

N -tetranet Eél -4,4" -di am nobenquhenone (M chler '45 ket one) and 2-

benzyl - 2- di ket gl bydrageniatopa, morpHo(averpgenghil-toue £h faneerage P (2dnple

FP05- 0285- 00 rretﬁﬂ(- | - [IA:]-E&( met hyl t hi 0). phenyl ] -2-nor phol i no- pr opanone- 1,
qui nones sudiamgs MKksatan M \idobe ShindN uta fdmmigal Gesl Lt hg

benzoi net her cogﬁounds such, as benaioi nal kyl ethers, benzoin and
al kyl benzoi h8088kndiesganay, heiused alors oz sh senpingtinns R tWeeemmore, 4, 5 5

i mor 2 ( 01088 EF oftettin JBE] gt mer ey somaespideresiay be
2. (0 3ot nowsprENged iR ada BB AY AP aBSBrae  asoragunds with ethylenic
cuch ae. o phBRgatedipRadariy Srplaned St lFhi o intapebmerin ¥
and the 11 oy LoiE SRR PSRy dipddsor ot exBmpte, "
or " hey may TEES PR RS ARSI, By D Ry Y SO UFR. e o che.
R T N I e A 2
(0050 o Skl Sty ol er (A scRIgosene 1 Yoy
by mass w t bohgReGiodydotPdRAisop I roiiehdéxy Ot @l Gneth)acrylate,
phthalic acid-based compounds such as y-chloro-f-hydroxypropyl-fp'--
(meth)acryloyloxyethyl-o-phthalate and B-hydroxyalkyl-B'-
(meth)acryloyloxyalkyl-o-phthalate, and (meth)acrylic acid alkyll
15 esters.
[0082] The photosensitive layer 14 may contain a photopolymerizing
compound other than the (B1) first photopolymerizing compound, and
for example, there may be mentionedrcompounds obtained by reacting
a,f-unsaturated carboxylic acids with glycidyl group-containing
20 compounds, and urethane monomers such as (meth)acrylate
compounds with urethane bonds in the molecule.
[0083] As examples for the first photopolymerization initiator as
component (C1) there may be mentioned aromatic ketones including
benzophenone, N, N'-tetraalkyl-4,4'-diaminobenzophenones such as N,
25 N'-tetramethyl-4,4'-diaminobenzophenone (Michler's ketone) and 2-
benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butanone-1,2-
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conponent (A) and conmponent (Bl). If the content is |less than 40 parts
by mass the resolution and photosensitivity will tend to be FP05-0285-00
insufficient, and if it is greater than 70 parts by mass the pthocured
product will tend to be fragile. 25 [0085] The content of the (Bl) first
phot opol yneri zi ng conpound is preferably 30-60 parts by mass and nore
preferably 40-50 parts by 25 FP05-0285-00 mass with respect to 100

parts by mamethyl-1 Hé-(retiyldfiodphmd b2 mosphalidoepnapanene- I, Bajinanfest he
content is less than 30 parts by mass the photocured product will tend
to be fragisech anas i f alkylarthgagainencsharb@woipar compoundss tineludingl uti on
and phot osegsiti,vity will tend to be 5 .insufficient. [0086] The cantent
of the (0 )benzaineBis: spmpovids; suchnas hanzeinalkyl cthets, ebeizginoand20

parts by nmas d mare preferably 0Q.2-10 parts by _jmas i.th respect to
100 parts b9ﬁ<aﬁg%n%<§n§,h engxlferyativen swelhas gnzyddumeid dedak 2(,%15;. f

LendSto be IHMIMGRERE andiEr ¢ ) SUgH oat 85 { nANSUDIGRRISTHY FSs. « he
Mnorense. t QRAGYLERIGARER i n' T noGRRIE ent 1 nt er0-CEHHOREDY 5[ 0087)
a1 0 ref or r B BEIalEORL) ") RSzt 11 ort S TRorRBRERDEACR) co
(), ot o R AR, AR 5. R, TRl
cat o 00 YIRS B AL PAES e Bt 0
o071 OUPAPEOABHA0Y rtot BB TS SORERERARRE o7
N-phenylglycine, N-phenylglycine derivatives, coumarin-based
compounds and the like. Substituents on two of the aryl groups of
2,4,5-triarylimidazole may be identical to yield a symmetrical
compound, or they may be different to yield an asymmetrical
15 compound. From the viewpoint of adhesion and sensitivity, a 2,4,5-
triarylimidazole dimer is preferred. These may be used alone or in
combinations of two or more.
[0084] The content of the (A) binder polymer in the photosensitive
layer 14 is preferably 40-70 parts by mass and more preferably 50-60
20 parts by mass with respect to 100 parts by mass as the total of
component (A) and component (B1). If the content is less than 40
parts by mass the resolution and photosensitivity will tend to be
insufficient, and if it is greater than 70 parts by mass the photocured
product will tend to be fragile.
25 [0085] The content of the (B1) first photopolymerizing compound is

preferably 30-60 parts by mass and more preferably 40-50 parts by
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I nhibitors, plasticizers such as p-tol uenesul fonam de, pignments, fillers,
antifoam ng agents, flanme retardants, stabilizer, tackifiers, FPY)%'—@)%%S-OO
agents, rel ease accelerators, antioxidants, aronas, inaging agents,
thermal crosslinking agents and the |ike. These may be added at about
0.01-20 parts by mass each with respect to 100 parts by nass as 26
FP0O5- 0285-00 the total of conponent (A) and conponent (Bl). They may

al so be usednagsowéthorespect tortlilflapanadypmassmsothertotal of @ds@horidrd (A)

phot osensitive resin conposition conprising conponents (A) to (D1)
ment i oned alfBdecamponerihiiBlpn bf theheontent ds dess thane30 paats bg masnthe i f
necessary, be dissolved jn a solvent such as nethanol, ethanol, acetone,
met hyl et hylpefl@é@@if@,d t swill sl (e be fegylecendodat e greafenshan 60

N, N- di met hyl f or mam de or propyl enegl yco nononet hyl ether, or a mxture
of such sol PalSs DYt én%ﬁ'so@g‘éefeéog-ﬂl%i%ﬂ& Photesensibivity ok iterd ofo diout
30-6Q mass%. for. formation of the 10 photosensitive |ayer. [0089] The

t hi ckhess oﬁnﬁqﬁé%‘?@tosensitive | ayer 14 nust be no greater than 10 m

e upver gkttt dess iy e BB L ol 1o
o kLR pAE e R SR HchBUSh 0D BRL g
oS0 1 o0 TR P e BT 190, o0 RS LB T BY S AARY
pol et 2o LR (A9 SR BB IR ALY bk ) gl o
(herjgy naf t etk SQ ARGy SPilT o HEAMRAENENE, @d if it is greater than 20
parts by mass the absorption on the surface of the composition during
exposure will increase, tending to result in insufficient interior
photocuring.
[0087] The photosensitive layer 14 may also contain additives
15 (hereinafter also referred to as "component (D1)") in addition to
components (A) to (Cl1) mentioned above. As examples of (D1)
additives there may be mentioned photopolymerizing compounds with
at least one cation-polymerizable cyclic ether groups in the molecule
(oxetane compounds, etc.), cation polymerization initiators, dyes such
20 as  malachite = green, photochromic  agents such  as
tribromophenylsulfone and leuco crystal violet, thermal development
inhibitors, plasticizers such as p-toluenesulfonamide, pigments, fillers,
antifoaming agents, flame retardants, stabilizer, tackifiers, leveling
agents, release accelerators, antioxidants, aromas, imaging agents,
25 thermal crosslinking agents and the like. These may be added at
about 0.01-20 parts by mass each with respect to 100 parts by mass as
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[ 0091] By containing these conponents (B2) and (C2) in the cushion |[ayer
12, it is possible to adequately inhibit mgration of corrponeni;? 5@6 é?jd()
and (C) of the photosensitive layer 14 into the cushion |ayer 9 % )
obtain a photosensitive elenent 1 with sufficient day-to-day 27
FP05-0285-00 stability. Wen conponents (B2) and (C2) are not included
In the cushion layer 12, particularly materials with | ow nol ecul ar

wei ghts wi Ithettetal ob compatent f(AonandequhponeenéBi).veThayemay4also bde
cushion layer 12, thereby inpairing the properties of the photosensitive
el ement 5 Msefcdory orhe cop)ingticosd it opoioreer i zi ng conpound may be
the sane one as used for the aforenentioned first photopol ymerizing
conpound. AI[§888{ hd hecphotasensidivisheasop sloprpesitiani comprisiigcompanentbe t he
sanme one as used for the aforenentioned first 10 photopol ynerization
initiator. THe Weddhhineriienss gheve ionéonn@apblnfdgwnﬁh@f@@@mtwe layer
phot opol ynerj zation, | nitiator y be the sane as or different fromthe
first phot od(ﬂz JReYs 2 ﬁ’@%&%u;@ QgﬁﬁOﬂV‘?@tm Bheelygst ywwehi 28 methanol,
initiator. Fromthe standpoint of, optaining ufficient day-tQ-day
stability, t%ﬁa%‘él@oncﬁcﬁl%‘g%pol pethyli n&ﬁﬁ?1 cof?ﬁ%ﬁﬂ?d an@eg@dgﬁﬁoscﬁve,

phot opol yner i lan initiator pr | y.coptain,,,respectively, th

mat eri al corﬁté)?f?@gloﬁﬂﬂfelﬂletoﬁ‘i“?réq? ﬁhﬁ@ﬁ’ég@‘%fﬂ%ld%w\i%‘%ﬁlﬁ’ﬁgf
material contained Jn the first ot opal rization initiator..[0093]
The cushi on m%%m%ylp?@%%ﬁwﬁﬁq%e Bgﬁﬁgﬁﬁgﬁé\e@ﬁp@ PFRéiuct?fa Sﬁb}tkﬁr}lyl ene
W th a nonongs.that {8 copol I .zah I.th et hy) ene. Jhis..cop mer is
preferably rel;?ﬂ‘pl gnéql\]ﬁ?ngl? 1’9&%@ 858}#)3@‘” r IO &%Iét ]é)-netq(fy ¢

(metyn acryl | 0094] The proportion of the ethyl ene conponent
baselza on th }}%C’gﬁgeﬁﬁlﬁgg'iayér.

[0089] The thickness of the photosensitive layer 14 must be no
greater than 10 pm. The upper limit for the thickness of the
photosensitive layer 14 is preferably 8 pum, more preferably 6 pm and
most preferably 3 pm. The lower limit for the thickness of the
15 photosensitive layer 14 is preferably 1 pum and most preferably 2 um.
If the thickness exceeds 10 um, sufficient resolution may not be
achieved.
[0090] The cushion layer 12 is a layer comprising a second
photopolymerizing compound with at least one polymerizable ethylenic
20 unsaturated bond (hereinafter also referred to as "component (B2)")
and a second photopolymerization initiator (hereinafter also referred to
as "component (C2)").
[0091] By containing these components (B2) and (C2) in the cushion
layer 12, it is possible to adequately inhibit migration of components
25 (B1) and (C1) of the photosensitive layer 14 into the cushion layer 12,

to obtain a photosensitive element 1 with sufficient day-to-day
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nononer conponent of the ethyl ene-vinyl acetate copolyner, and the 25
proportion of the ethyl ene conponent based on the total nono ggwgg
of the ethyl ene-ethyl (neth)acrylate copolyner, are both 28 = -
preferably 60-90 mass% nore preferably 60-80 nmass% and nost preferably
60-70 mass% If the ethylene proportion is less than 60 mass%for either
copol ymer, adhesi on between the cushion layer 12 and photosensitive

| ayer 14 wi stabbletyt ooWgremacompbnasite {82 wand (G2 areo not ImchadgkrirdheOn t he
other hand, if the proportion of ethylene is greater than 90 mass% for
ei t her copoFyshiep layiess] npesicwerlyt inatexials wath |layemmalecatar weights
photosensitive layer 14 will be too low, tending to make it difficult to
form a phot 88Hnkend (@ migraiel fwgm Hhenphetesensitiviealester 1b4 to[ teospshiba
cushion layer 1 al so, contain _additives (hereinafter 10 also referred
to as "corrpfﬁi’@ﬁt%z(%?w)by ipRalsIngthe propestes of Ve photepenstiy eelenents ame
as the (D), additives for the photosensitive |layer 14 nentioned above.

[ 0096] The Lhi ckness of the cushion | ayer 12 is preferably 1-100 m nore

ees tnan’ 11O0FE o Re T ivasboid ;P apelerams cosppband oay b WFe
S oreator HER 908 B GF cloEt i IATCTIRAMBBAEG LSt PDALGRPLSERbAPEThe
bt he- phot SOEWENET o 4 b e T8 Hecbrl phgRe 7 e By Rifpdt mey 1
bhot osensi t Poe Hltmarior ORe | fventicon. ke Pifor caoraRePdeitd et -
PoM |1 7 R AR 3 S, R plpropBimaiRg Ve
compound and second photopolymerization initiator may be the same
as or different from the first photopolymerizing compound and first -
photopolymerization initiator. From the standpoint of obtaining
sufficient day-to-day stability, the second photopolymerizing
15 compound and second photopolymerization initiator preferably contain,
respectively, the material contained in the first photopolymerizing
compound and the material contained in the first photopolymerization
initiator.
[0093] The cushion layer 12 preferably also contains a copolymer of
20 ethylene with a monomer that is copolymerizable with ethylene. This
copolymer is preferably ethylene-vinyl acetate copolymer and/or
ethylene-ethyl (meth)acrylate copolymer.
[0094] The proportion of the ethylene component based on the total
monomer component of the ethylene-vinyl acetate copolymer, and the
25 proportion of the ethylene component based on the total monomer

component of the ethylene-ethyl (meth)acrylate copolymer, are both
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25 on a support film 10. [0098] The protective film16 is rel eased before
| am nating the 29 FP05-0285-00 photosensitive elenent 1 on tg?()%g@ﬁng-OO
and therefore it is preferably flexible and rel easable fromth
phot osensitive |layer 14, while being resistant to danage by the
tenperature of the drying furnace. As the protective film16 there may
be nmentioned, for exanple, paper, 5 released paper, a filmof a polyester
such as pol peefopablye GleP8pmasalat moreamofqrabgﬁ i60-80cmass% and most
pol ynet hyl pent ene, pal y,gé opyl ene or_ _pol yet hyl ene, a_  hal ogen-cont ai ni ng
vinyl pol ympre&uablyad0pdd ymnssio. fIf ubei efaybeng groporion dailess dean £0
pol yam de such s?sef?oyl an, a cellulose _such as cellophane, ,or polystyrene,
whi ch may banasshdiorteitherpeepelyneer, rstheston hetweendthe, cushionalpyar dd be
rel ease-treated., As a ¢qQ rcially . available protective film 16 there
may be ment iad) CEDQW%WQE {4 "?’éﬁb@ teg great and selgasg-wil tengytogmpol y
Co., Ltd. [0099] The thickness of the, protective fil 6.is pot
partiZcul ar | amé%'?ai ct ,tﬁ%lﬁtﬁ?%{l%asl @eaPIFQHQrHPHSCPf[zn% {hgreater
phot osensitiye ment ,,15 1 .is to be, wound iinto a roll, it is preferably
050 gm . e HEFERsp, for efBer’ RpRAlyTRgE: aghereR drvess. ot mthio0, AL
regards the, rel afd onship. bet wegn i.nter er. adhesive forgces ., between the
Cuon on | aydpaot AR IROFe I LASTEERL00 198, 1SERE o3Rake et
preferably the-i I | f ar Gal t -t he su rt 20 film
10 and cush %ﬁié{lﬂéﬁ h’%& i@ﬁ&@%@%"ﬁéﬁﬁ? t]iewithtb@?\l,\@fﬁg}o%gqyg [ force
(a2) betwee C i . r S | ) Ve d: | rder
to faci 1t ate0Ps] cdds BRVIBTavRE 1Z0EMRORIRESRA S SiVER shersihinel Ve
| ayermn 14. [ E@?ﬁa o] | i ' '
pho?1 c{))sensi ti('gl\}/%L L aygor %4?(:%%&??{#4%3@? @ﬁé?}’\?g@?%f (‘n:t(em?gvf)s Seeidween
the protectingy el the same as the (D1) additives for the photosensitive layer 14
mentioned above.
[0096] The thickness of the cushion layer 12 is preferably 1-100 pm,
more preferably 10-50 pm and most preferably 15-40 um. If the
15 thickness is less than 1 pm the conformability property for
irregularities on the surface of the object to be laminated will tend to be
reduced, and if it is greater than 100 pm the cost will tend to be
increased.
[0097] The photosensitive element 1 preferably also comprises a
20 protective film on the photosensitive layer 14 (on F1). Fig. 3 is a
schematic cross-sectional view showing another preferred embodiment
of a photosensitive element of the invention. The photosensitive
element 2 shown in Fig. 3 has a structure with a cushion layer 12,
photosensitive layer 14 and protective film 16 laminated in that order
25 on a support film 10.

[0098] The protective film 16 is released before laminating the
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16 and photosensitive layer 14 is preferably less than the interlayer 30
FPO5- 0285-00 adhesive force (a2) between the cushion |ayer 12 and
photosensitive layer 14, in order to facilitate rel ease bet weeppHhe)285-00
protective film16 and photosensitive |layer 14. [0102] The interlayer
adhesive force may be neasured as the 180 5 peel strength at a
tenperature of 23C and a humdity of 60% using a rheoneter. [0103] The

value of the ratio of the interlaye dhesjve force (al) . bet t he
support fi | BhatwsgRaItgs & eéﬁema}etp 1he Jperids candh thenche, 1t isdpERiRTRbYor ce

T 8 S e 1.
T S e B A B g e

{nﬁre g plrﬁI :;hﬁcﬁﬁ @ % gi S’Zt bp ym%’?t T’S?%ff‘%]?% I&OE W@Ppl% Qﬁgﬁlbe\r/m I IIf
tend to occtﬁgﬁgﬁfﬁﬁ%?@éﬁ s paREer ﬁéﬂ%&?ﬁ&%&gﬁfﬁaﬁaﬁmﬁ%mq
“cushion | ayhr PONHER o FEER (B, @5 ﬁ@srﬂﬁﬁ e Bé%yﬂsféﬁ}s%?&' 4 10,

but for exa e I th
cushi on | ayér @h@%ﬁ?hﬂél% nglﬂ?am nglt ?ngﬁlﬂ?{j"ﬁ%}1 ©
phot osensi t

o nating. | RerEE phfHuE! %ﬁ%ﬁi%%%r p)ﬁ %?E@??PS% 5 by, 2 eEHlose

e s Clomap oty ot byt il gt o
| ayqQ 14 onnbhariispaesit, wadf may d6o ktteleaseioted®f As a commercially
available protective film 16 there may be mentioned E-200H™ by Oji
Paper Co., Ltd. and NF-13™ by Tamapoly Co., Ltd.
[0099] The thickness of the protective film 16 is not particularly
restricted, but in consideration of size when the photosensitive element
15 1 is to be wound into a roll, it is preferably 10-30 um, more preferably
1025 um and most preferably 10-20 pm.
[0100] As regards the relationship between interlayer adhesive forces
between the cushion layer 12, support film 10 and photosensitive layer
12, preferably the interlayer adhesive force (al) between the support
20 film 10 and cushion layer 12 is greater than the interlayer adhesive
force (a2) between the cushion layer 12 and photosensitive layer 14, in -
order to facilitate release between the cushion layer 12 and
photosensitive layer 14.
[0101] When a protective film 16 is provided on the photosensitive

25 layer 14, the interlayer adhesive force (a3) between the protective film

16 and photosensitive layer 14 is preferably less than the interlayer
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31 FP05-0285-00 I|am nating the photosensitive |ayer on the protective
film1l6 and then |am nating the cushion |ayer 12 and support “FWSlgﬂif]—OO
that order, and (5) a nethod of sinultaneously |am nating the

phot osensitive layer 14 and cushion |ayer 12 on the protective film 16
and then lamnating the 5 support film210. O these, nmethod (3) above is
preferred fromthe viewoint of inproving yield during formation of the
resi st patt edhesiveoiose Iistassetts cuskion taport 12 atd photokensitive s
manner may he stored after winding into a roll. The photosensitive -
el enent 1" magyeralldo 1 ger de, facHitatiireiease thetwieensthspprateeiivenfilm ushi on
| ayer 12 and 10 photosensitive |ayer 14, also interlayers such as an
adhesive | a ,Ph@ﬁéﬁ%ﬁiﬁwrl%}’%l‘ﬂ-ayer and gas barrier |layer as necessary,

or anot her I ctive,layer separate fromthe protective film16. [0106]
The phot oser{ﬁﬂﬁﬁetﬂf@y@e{l@m abiey forss mapyy Bﬁsmeﬁsmaaftﬂesl%%@
mor e Jpr ef erabl -60% and nost preferably,10-40% for 1 ravi ol et
Iightéo Wi t h &’%ﬁéﬁéﬁ@g At BtemmsThire of i&%%ﬁ@@@m @E@%akw&%%% N
tend to result in. inferior adhesion, while a transmttance of greater
than 75% wi IIPCPREEF 0 result in inferior resolution. The transnittance

ot BAAR e OB, 7 Wl S B T
paLt ern 1O BgoaR ek A NP2 SR ATt
process AT AL RIGIS®) BES(A AL STORH Rl BAESHBlORINIANT,

out. yrer el 1 15y B AOSRATIAYS, ShRdI=MHe YaFERSF $hEOrtid 9% b CirfbriaysHPPOr

adhesive force between the cushion layer 12 and the photosensitive
layer 14 and the interlayer adhesive force (a3) between the protective
film and the photosensitive layer 14 {(a2)/(a3)}, are preferably 1.05 or
greater, more preferably 1.5 or greater, and most preferably 2.0 or

15 greater. If these interlayer adhesive force ratios are less than 1.05,
release will tend to occur between different layers than the desired
layers.
[0104] There are no particular restrictions on the method for
Jaminating the cushion layer 12 and photosensitive layer 14 on the

20 support film 10, but for example, there may be mentioned (1) a method
of laminating the cushion layer 12 on the support film 10 and then
laminating the photosensitive layer 14 thereover, (2) a method of
simultaneously laminating the cushion layer 12 and photosensitive
layer 14 on the support film 10, (3) a method of attaching a laminate of

25 - the cushion layer 12 on the support film 10 to a laminate of the

photosensitive layer 14 on the protective film 16, (4) a method of
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FP05- 0285-00 cushion |ayer 12 and photosensitive layer 14 in that order
I's contact bonded onto the surface of a circuit-formng board £8q4shhgs
roller 20, wth the photosensitive |layer 14 contacting the
circuit-formng board 18 as shown in Fig. 2(a), to lamnate the
phot osensitive layer 14, 5 cushion layer 12 and base film 10 in that
order on the circuit-formng board 18, as shown in_Fi%. Zéb). Wien t he
phot osensi t ileminateng the phatasersitpyodayen or thelprotectives fifimod 6 s theénv e
| ayer 14, the protectijve film _is released before the |am nating step.
fThle next sté@nﬁlga@n%éh@mhmrebye\m@ end supparti S0l inythat nzdenandippor t
iI1m10 are released,  as, 10 shown in Fig, 2(c), to obtain a lamnate
[boar d] haxi nd > apmstihed odisimputanegysly lmpwting thecphetasensitivg liysrd4s.
0109] The next step, .shown_.in Fig. 2(d). is..an_exposure step wherein a
pattern masi@ngheyghian dayels haashthespratestue ?ftlfn Aétmtiﬂu%famﬁatm&ﬁ@n as
ultraviolet rays is.,us to m phot gcured. sections by_.irradiatign with
15 active |i%§ OFtaigmaﬁgpre(s)gerle%fg %ﬁ%@‘ir@)(ﬁ Q"f?elﬁ)ﬂi’élgf%fg%?%a!eayer
14 of the lLam nated board. .Then sho i n.Fig. e),. a devel opi ng
step is cartP¥HOSOL BIPEHIUE Yﬂﬁf‘i‘#&%ﬁ‘éﬁé‘ﬁwg’ﬁtﬁ%é)@lfﬁpaﬁe%ct i ons
ot her than hgt ocur ed sectd on to.forma resist.pattern 24. ,[0110]
The et hod dPTPhT TR MACRSEESHYB emite { Bl ped Thahi Barilel sply ve
circuit-form b .0 t:h f merRhj o ' I n be,
For _exanpl e e Rl il i R Rfor duisn BRErr@ s BibP IRt
bonded onto | |t = I re§s : 1
vPa. (about ~ Fioto Bl Liep h B8 AR sHApRly AR FY°Hihigh A9 g 2 i
| am @t i on | ty un pr. u r 2
i ovhi nt ot RO Tl A8yt L R0 PREHEREPHERR 4 ol ALESREPRSE: ¢ e

::gggo‘é‘;g; S?H&%éﬁ%@[@%&&eﬁndt B&s Ydrfidt Ul eFf Hs"HebOR0FY 181 ahdther
protective layer separate from the protective film 16.
[0106] The photosensitive layer 14 preferably has a transmittance of
5-75%, more preferably 7-60% and most preferably 10-40%, for
15 ultraviolet light with a wavelength of 365 nm. A transmittance of less
than 5% will tend to result in inferior adhesion, while a transmittance
of greater than 75% will tend to result in inferior resolution. The
transmittance may be measured by a UV spectrometer, and the UV
spectrometer may be a Model 228A W Beam spectrophotometer by
20 Hitachi, Ltd. |
[0107] A resist pattern forming method of the invention will now be
explained with reference to Figs. 2(a) to (e).
[0108] Figs. 2(a) to (e) are a series of process diagrams showing a
preferred embodiment of a resist pattern forming method of the

25 invention.  First, a laminating step is carried out wherein a

photosensitive element 1 comprising a laminate of a support film 10,
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may be subjected to preheating. The |lam nating surface of the circuit
formng board 18 will usually be a netal surface, but this is not
restrictive. Irregularities may also be present on the surfaceppf 51@;@%5 -00
circuit-formng board 18, and using the photosensitive el enent 1 of
invention wll allow lamnation to be acconplished with a satisfactory
conformability property for the irregularities. [0111] After conpl eti ng

| am nati on of h hot o \ﬁtsfljit e element 1, the su ilm10 and
cushi on | ay&USHOILYEre P%@ﬁ@&eﬁ’éltl‘fﬁh )dfé'eh@lliﬂr ig4comiache

ayer 14"t < ondid: Giteche Rt oke ciichft c{rrerafltger?qartéﬂlea a6 4 5ot 20l ough
ggﬁﬁggtﬁf;‘mﬁé@”we@ Shit %Ey@?%gyl%ﬁsoa ot ar %i%iﬁ?ﬁﬁprr?@sﬁg%ﬁce
:.I|at ra- :n ?Eeplrge U&éo%r% gr g%e{:ﬁt Hi’ aﬁﬁl@aﬁel&g uﬁs/}é(’t{‘?é%%} WYE| L’ﬂ%? Y&non
o he uoedustiom ol hHRE ity TR b, bERY & fthe i BRAG™ &
Partad out B Rt MRS b | B tﬁgefz}ﬂ‘%?%@ﬁ@ggt‘%ﬁ%@@ ! et
o the’ case P p{teCRYE HATEH e pHAGscivt Tyt 13, (e BFbav O flue” n
phot osensi tijy ge[c88ed bef USIE ke e Slsaé‘ @l%‘zl%é’%!?el:ﬁ' kal'i

stQ
sol ution, aqueous developing So ut'ﬁg ﬁ organi c so @ent ase

devel opi ng é&fe ®"the288shidRY Bly@P Bt arfths o?t:(ﬂlfﬁ)'](‘f € RYedsadubid cly

known met hod su 25 as sprayr'ng, recipro di ppt ng, brushi ng,

s i . 4 AR RS A
aqueous al kahjesPd ¢l a)B}rcﬁﬁ foagrAg board 18.
[0109] The next step, shown in Fig. 2(d) is an exposure step wherein
a pattern mask 22 with transparent sections for active light rays such as
ultraviolet rays is used to form photocured sections by irradiation with
15 active light rays at prescribed sections of the photosensitive layer 14 of
the laminated board. Then, as shown in Fig. 2(e), a developing step is
carried out to remove the photosensitive layer 14 at sections other than
the photocured sections, to form a resist pattern 24.
[0110] The method of laminating the photosensitive layer 14 on the
20 circuit-forming board 18 in the aforementioned laminating step may be,
for example, a method in which the photosensitive layer 14 is contact
bonded onto the circuit-forming board 18 at a pressure of about 0.1-1
MPa (about 1-10 kgf/cm®) while heating it at about 70-130°C. The
lamination may be carried out under reduced pressure from the

25 viewpoint of better adhesive and conformability properties. For

further improved laminating properties, the circuit-forming board 18
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for the aqueous al kali solution there may be used, for exanple, alkali
Ihygroxi FESI such gs h%/droxi dﬁs of i Lhi u;n sodi Em pgt astsi um ?n PUE.?OZSS-QO
i ke, al kali carbonates such as carbonates or bicarbonates o

sodi um potassium amoniumand the |ike, alkali netal phosphates such
as pot assi um phosphat e and sodi um phosphate, and al kali netal
pyrophosphat es guch asqisggl umgyrtgphosg&gte and pot assi un&aﬁ%rophosphate
The aqueous maaxk&eisubpecied da prebeating. d | lapnsating sur facef g&rtaul@- 1-5
mass% sodi um car bonat e di I ute solutjon, a 0.1-5 10 mass% pot assi um
carbonate difPtmingdreardod8 will ussalknske,suetah surfi G@%xbﬂg thig usenot
solution or a O, 1- s% sodi,um tetragborate dilute ol ution pHof
t he aqueous r§$tpg]§|t1,vesgalm gé‘i@i!@%% pay 8q drepresant o8 %@eﬁi@rf&%? )Qfl & he
range of 9-11, and the te ure,is. ad ust.ed as pri at I the
devel opi ng ﬁ’(?b‘é E b@gh@ AEhUsIg, eﬂé@‘?@ﬁ@@%ﬁﬁﬁ%ﬂ@%ﬁ (Pg
The ueous . al k al.so contain sutfacta

def oahi ng adBHel 10%%1 ]lsjﬁ]l[lx %ﬁf@noffo ?(j’&ﬁpgl e@eWﬂtfht Q%%I‘%‘?%’t e
devel opnent . 114 Jhe af or ti-oned aqgu s devel oping solution is
conposed 01‘c t&@rgﬁﬁﬁgﬁg’rﬁbiy?%ﬁﬁ on and one or nore

di fferent a S i he u

al kal i sol uﬁﬁ&ﬁif %afﬁer gﬁ’é@&éﬁ%@%{ﬁﬁﬁﬁﬁs@f ﬁ][e Bﬁoﬁﬁgﬁéﬂ %gne;{g f’l oned
borax or u S cahe e h h e

‘Eﬁ’é %ﬁﬁeng §0€anly Fc{lgigﬁ&q éfér?i'a% Wik Yéih%ééi' from the

et hanol am n€ 'am ne, “die m ne,
2 M2 RRRIANL s, POMTSHR llers. o, b, opgen
deveigp 19 SSYULADE i BRA BT grﬂ%za;ﬁ%:fg'eergia%@ﬂ%%@fveg@éhﬂ e
E’ngl gﬁgg ??| a%grt}(])a%]emﬁ%%ﬁéﬁl acet tg’hoé %gEﬁVé eﬁggtlgyéﬁoxyet §ﬁ02|23 with
Cl - known as artwork. The light source for the active light rays may be a
publicly known light source such as, for example, a carbon arc lamp,
mercury vapor arc lamp, ultra-high pressure mercury lamp, high
15 pressure mercury lamp, xenon lamp or the like, which efficiently emits
ultraviolet rays. There may also be used a lamp that efficiently emits
visible light rays, such as a photographic flood lamp or sun lamp.
[0112] The developing step may be carried out by removing the
unexposed section (uncured sections) by wet development, dry
20 development or the like to form the resist pattern. In the case of wet
development, a developing solution suitable for photosensitive resin
compositions may be used, such as an aqueous alkali solution, aqueous
developing solution or organic solvent-based developing solution, and
development may be accomplished by a publicly known method such
25 as spraying, reciprocal dipping, brushing, scrapping or the like.

[0113] The developing solution used is one which is safe and stable
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al koxy groups, ethyl alcohol, isopropyl alcohol, butyl alcohol,

di et hyl enegl ycol nononet hyl et her, di et hyl enegl ycol nonoet hyl et 65-6285—
di et hyl enegl ycol nonobutyl ether and the |Iike. These may be use al one Qp
i n conmbinations of two or nore. The concentration of the organic solvent
Is normally preferred to be 2-90 nmass% and the tenperature may be

adj usted as appropriate for the devel oping property. The aqueous

devel opi ng @odweassly maepagesblecsuchias amaqueons adkalisodutddn.addedbases
surfactants, defoam ng agents and, the |ike. [0116] As exanples of organic
sol vent - basé@r s envpony alialisphrion theseemayybe aisednfonasample, alkali

cycl onexanofdraidRy Stchowy by rRdsRen! U y¥asiuay helassiam ABC tee.
e 2 e St e 0 e BB 085
deveBopi ng. SoUpTROUEGHYBY SEtgnLYa SRArDY LEea i) SyeelmnasRhals:
SRR (L I ACHL AT S,
0LLe] Pt ok oRTRRs LSRR SR ShPbrRhsERS T bR
curing o BSroSRAhREL 10 AR o RO HRGH L IR0l 2
board hav, ek 84 0BRS! GESCLTRYBERRIOTIRLINER Y KOS o
LT ORI Sfuptal Bl N S0 SOHPLER R
hydroxide dilute solution or a 0.1-5 mass% sodium tetraborate dilute
solution. The pH of the aqueous alkali solution used for development
is preferably in the range of 9-11, and the temperature is adjusted as
appropriate for the developing property of the photosensitive resin
15 composition layer 14. The aqueous alkali solution may also contain
added surfactants, defoaming agents, and small amounts of organic
solvent to accelerate development.
[0114] The aforementioned aqueous developing solution is composed
of water or an aqueous alkali solution and one or more different
20 organic solvents. As examples of bases of the aqueous alkali solution
in an aqueous developing solution there may be mentioned borax or
sodium metasilicate, tetramethylammonium hydroxide, ethanolamine,
ethylenediamine, diethylenetriamine, 2-amino-2-hydroxymethyl-1,3-
propanediol, 1,3-diaminopropanol-2-morpholine and the like. The pH
25 of the developing solution is a range allowing sufficient development

of the resist, and is preferably pH 8-12 and more preferably pH 9-10.
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board by a conventional publicly known process using the devel oped 5
resist pattern as a mask. [0121] The etching solution used for Bg_lv' 00
may be, for exanple, a copper(ll) chloride solution, ferric cllil or i
solution, alkali etching - solution or hydrogen peroxi de-based etching
solution, but a ferric chloride solution is preferred fromthe viewpoint
of a satisfactory etch 10 factor. [0122] As exanples of plating nethods
folrft[le p: a{@hlﬁfhgrseeﬁ&mpdés Ofe@r%ml@dhseb@ésl t_iibmimglyzbehn[mmmpder )
sul fate plating and copper - pyrophosphate platjng, solder plating suc
as high t hr §IpGRI088| %I@Mﬂ atqtage, sthxlercplaie, alkaoysthanolpawithy &t ird
(nickel sulfate-nickel chloride) 1?1 |l ati ng or, nickel K sulfam nat

plating, andlgd BreHRsag ctiudh @lgo ﬁEd 1§0PEPPYI aﬁlF@ﬂ@O]@r%&J&Yﬂn @]@pgfﬂa
lating, : , . .

el cased, f BiethylensgiucolaononetyEsts, <irdbierayoet teaBartaiaberni ¢ y
than the aquepus al kali, sol utiagn ed faor .devel op t. The strongl,y

al kaPi ne ZO%é%ﬁ¥fﬁ5]segi$(FQ}t W%&Hleﬁﬁ% a1"i‘§yﬂbee\iﬁ?‘:-'()r n@ﬁﬁ?ﬁ)l‘@?}’ Zbe_L-"hsgdnass%
sodi um hydrpxi de_aqueous.sqlution or a _1-10 nass% pot assti u[m hygr xi de
aqueous sol qu%pr-ﬂﬂecqlgh%%q{bs Q?Wé?noﬁ&?%%, IGFAILEALICN 6 itglﬁi ng
system sprayi S of | ke, a L ppi.n Spr.ayi n system
may be used%iééﬁgrgéh%ﬁt I rhgﬁrn@!)lsr’bpﬁ%fe?%e@ d[?hg’epgl'%? e@%@’ei%&%i ®board
ori nted of r e peighnd s MO SRR, A Ebeiphafaforand, Aslone”
printed circul oard. (B - W en ?hehgl at’i ﬁi} 1§

carri ed out pfgtedy Ci b hahO5a R RAMiflePLAMdRd ! 1) cpiiEihalhan | ayer
and a condugJ I've 1ayer foclima on the |%su at'i ng yer, tPe sections of

Zpe}?ﬁgsgft hiéﬁ]dggg%‘tfre]lgglgﬂrsui‘fh%’ﬂaﬁt@?deﬂ?ﬁhﬁﬂg%é@fﬁé aR@ theTeed. As exanpl es
[0116] As examples of organic solvent-based developing solutions
théere may be mentioned 1,1,1-trichloroethane, N-methylpyrrolidone,
N,N-dimethylformamide, cyclohexanone, methyl isobutyl ketone, v-
butyrolactone and the like. Water is preferably added to these organic

15 solvents in a range of 1-20 mass% for anti-flammability.
[0117] Two or more different developing methods may also be
carried out in combination if necessary for the developing step. The
developing system may be a dip system, paddle system, spray system,
brushing, slapping or the like, but a high-pressure spray system is most
20 suitable for improved i'esolution.
[0118] Post-development treatment may consist of heating at about
60-250°C or exposure at about 0.2-10 mJ/cm” if necessary for further
curing of the resist pattern.
[0119] In the process for production of a printed circuit board

25 according to the invention, a circuit-forming board having a Tresist

pattern formed by the aforementioned resist pattern forming method of
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5 may be nmentioned a nethod of releasing the resist pattern and then

lightly etching, and a nethod of follow ng the plating by sold | afd
and then renoving the resist pattern to | eave a sol der mask Onﬁ?ﬂﬁ—(ﬁéfﬂ%{)

Wi ring sections, and finally perform ng treatnent using an etching
sol ution capable of etching only the conductive |ayer. 10 Exanples [0125]
The present invention wll now be explained in greater detail by

exanpl es anthe ompaitadn icetekadpirqdated.t h the understanding that the
invention is not limted to the exanples. [0126] [Synthesis of binder

pol ymer A] 16120] aTheasktcking pmedplating aoft fhrer egircuiefformiggndensedr is
thermoneter, dropping funnel and nitrogen gas inlet tube there was

pl aced 350 gcodmmhshedﬂyy etthingoby platihg¢he surftoer of thesirowat-formizig?) ,
and the mxture was stirred while blowng in nitrogen gas and heated to

80C.  Separ boarg byt hevanveasionadpardicly knowni processipising tiye alevelapede of
150 20 g of nethacrylic acid, 300 g of nethyl nethacrylate, 150 g of
styréne asl‘mmbp@hﬁm&smgnaﬁnoners and 9. 0 g of azobisisobutyronitrile
(hereinafter referred to as "sol ution éd) . After then dropw se addi ng
sol ution (al0bdbl Thgestchingsolutimupsed don etehing way b oforegsasnplen e

m xture (mass ratiQ: 3/2) that had been heated to 80C, the m xture was 25
stirred whi p@pmr(ﬂrl)nghmr@@csql@hog, Hetile . ciiosisle sobwian,i ekkalr etching of
azobi si sobuty onl tril 50 g of a hyl cel | psol ve/ t.ol uene m xt ure 38
FPO5- 0285- o@o L 0T iwdéeg@m zperwa%dgr&@é@d d‘?f@bwl&es‘ﬁ‘étlf)ﬁe butagk lewisr a
period of 10 ntes The.dro edslutlon was warnmed at 8QC for 3 hours
while sti rphﬁ‘g & SalutiRth i DRt e edoTonE the SHOWPREH, Okia GetiscPRUERY
After, heat |f£%9at 90C for 2 hours, it was cooled to obtain a solution of

bin 5 pol A. The non-vol atlle portion (solid portion) of the

sol ution of [0122] As examples of plating methods for the plating there may be

mentioned copper plating such as copper sulfate plating and copper -
pyrophosphate plating, solder plating such as high throwing solder
plating, nickel plating such as Watt bath (nickel sulfate-nickel chloride)
15 plating or nickel sulfaminate plating, and gold plating such as hard gold
plating or soft gold plating.
[0123] After the etching or plating, the resist pattern is released, for
example, with an aqueous solution of stronger alkalinity than the
aqueous alkali solution used for development. The strongly alkaline
20 aqueous solution used here may be, for example, a 1-10 mass% sodium
hydroxide aqueous solution or a 1-10 mass% potassium hydroxide
aqueous solution. The releasing system may be, for example, a
dipping system, spraying system or the like, and a dipping or spraying |
system may be used either alone or in combination. The printed
25 circuit board on which the resist pattern has been formed may also be a

multilayer printed circuit board.
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bi nder polymer A was 60 mass% and the wei ght-average nol ecul ar wei ght

of binder polyner A was 20,000. The wei ght-average nolecul ar hg!
nmeasured by gel permeation chromatography, wth calculation b%ﬁg%%\ggﬁo

standard pol ystyrene calibration curve. 10 The GPC conditions were as
follows. [0127] (GPC conditions) Punp: Htachi L-6000 (trade nanme of
Hitachi, Ltd.) Colum: GCel pack G.-R420 + Cel pack G.-R430 + Cel pack

GL- R440 (t fAER4]of Wher( 4ht platidg isacemried dtt forha Eewitderméog, bddrd. ). 15
El uant: Tetrahydrofuran Measuring tenperature: 25C Flow rate: 2.05

mL/ mi n Det eptavidediwdbin insaban@RIayarramba comductivei lagehforned on the0128]
[ Synthesi s of binder polynmer B] 20 Synthesis was perfornmed by the sane
net hod as tinsudgtmgdayer,fihe sectors ofothemeonduetivedayehaither @hgn dhe

azobi si sobutyronitrile was added in solution (a), to obtain a solution
of binder ppaifemy mBustThe rasnovedl ais expomlesrofl semioyaponethods dterehe

sol ution of binder polyner B was 60 nass% and the_wei ght-average

mol eeul ar wBiayhbeomeptionsd pangthad ofsredeaging dbeoswist| paiben pegrihessi s of

bi nder poly Cl] 39 FP05-0285-0 hesi s _was. perfornmed by the sane
met hod as tﬁghﬂ}’rﬁtﬁ]égl% apgra mﬂber?i Qi%%rﬁﬁéﬂlf!& the,plaging by soldss plabngt of

met hyl cel | osol,ve/t ol uene, m xture. (nmass rati 3/ 2)

the 11 ask vasd SBengeRAVing the fsist RAeHol J6avha 9&5 ot st G to-
HGICR O SO P T AR LA A LN
was 50 massyg A ct:epp%ble of etching only the conductive layer.

10 Examples
[0125] The present invention will now be explained in greater detail
by examples and comparative examples, with the understanding that
the invention is not limited to the examples.

[0126] [Synthesis of binder polymer A]

15 In a flask equipped with a stirrer, reflux condenser, thermometer,
dropping funnel and nitrogen gas inlet tube there was placed 350 g of a
methylcellosolve/toluene mixture (mass ratio: 3/2), and the mixture
was stirred while blowing in nitrogen gas and heated to 80°C.
Separately, there was prepared a solution comprising a mixture of 150

»20 g of methacrylic acid, 300 g of methyl methacrylate, 150 g of styrene
as copolymerizing monomers and 9.0 g of azobisisobutyronitrile
(bereinafter referred to as "solution (a)"). After then dropwise adding
solution (a) over a period of 4 hours to a methylcellosolve/toluene
mixture (mass ratio: 3/2) that had been heated to 80°C, the mixture was

25 stirred while warming at 80°C for 2 hours. Also, a solution of 1.2 g of

azobisisobutyronitrile in 50 g of a methylcellosolve/toluene mixture
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wei ght - aver age nol ecul ar wei ght of binder polymer C was 150, 000. [0130]
The wei ght - average nol ecul ar wei ghts and acid val ues of binder polyners
A Band Care listed in Table 1. 10 [0131] [Table 1] Bi nder pgpy)lgemg\s 00
Bi nder pol ymer B Binder polyner C Methacrylic acid 25 25 25 Meth

nmet hacrylate 50 50 50 Styrene 25 25 25 Wight-average nol. w. 20 000
60, 000 150,000 Acid vaI ue (ngKA 3/g) 163 163 163 [0132] [Production of
phot osensitive | ayer er| al ] !h(f mater.ial s shown_in Table 2 were

conbi ned to(maéaaéélo bN&Soé dropwiss) 9 th@tﬂﬁﬁkaﬂ‘éel( g)periad Pfaler
by mass. 40 MRS 26EhEGIropBEd Fp! qt?é%?@sgw%%' AL (o a howrs while ' °
o B o b bl Faﬁdef tg'gr;*z@ﬁé@
?SLH :jogo;t I(hgﬁlu gegcgd 59 gmb;l §’(°A‘?rs i %)asBcg dl%d 0 olXtrartﬁ{ a%o wtion o%%mder
5 polymer A. The non-volatile portion (solid portion) of the solution of
binder polymer A was 60 mass%, and the weight-average molecular
weight of binder polymer A was 20,000. The weight-average
molecular weight was measured by gel permeation chromatography,
with calculation based on a standard polystyrene calibration curve.
10 The GPC conditions were as follows.
[0127] (GPC conditions)
Pump: Hitachi L-6000 (trade name of Hitachi, Ltd.)
Coiumn: Gelpack GL-R420 + Gelpack GIL.-R430 + Gelpack GL-R440
(total of 3) (all trade names of Hitachi Chemical Co., Ltd.).
15 Eluant: Tetrahydrofuran
‘Measuring temperature: 25°C
Flow rate: 2.05 mL/min
Detector: Hitachi 1.-3300 RI (trade name of Hitachi, Ltd.)
[0128] [Synthesis of binder polymer B]
20 Synthesis was performed by the same method as the synthesis for
binder polymer A except that 3.0 g of azobisisobutyronitrile was added
| in solution (a), to obtain a solution of binder polymer B. The non-
volatile portion (solid portion) of the solution of binder polymer B was
60 mass%, and the weight-average molecular weight of binder polymer

25 B was 60,000.
[0129] [Synthesis of binder polymer C]
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(Met hacryl oxypent adecaet hoxy) phenyl) 30.0 30.0 30.0 Conponent propane (B
1) EO nodified nonyl phenyl acrylate (ethylene glycol chain réﬂﬁﬁﬁéJ@QSS_oo
units: 10.0 10.0 10.0 8) N, N -Tetraethyl-4,4' - Conponent

di am nobenzophenone 0.15 0.15 0.15 (d) 2-(o-Chlorophenyl)-4,5- 3.0 3.0
3.0 diphenylimdazole dinmer Leuco crystal violet 0.5 0.5 0.5 Additive
Mal achite green 0,05 0.05 0.05 p-Toluenesul fonamde 4.0 4.0 4.0 Acetone
10.0 10. 0 18yuthssisveras perfoemed byo the. o . methed resnthe Syatlsesds Fod N-D
i methyl formamde 3.0 3.0 3.0 [0134] [Productiaon of cushion |ayer

materi al ] sbmeer polgmes 4, skoept that Thoamaeunkpt neethylerllosodveialugoe
cushion |ayer naterials_(lé, (JL%, (rr1)y and (1V). The units faor_the
content of M&%Ie (Erassiratio; g/ Xhini aHyaﬂaC%mf,h@ﬁaﬁkswas PO Endthel e 3]

TP Ll S A Ll bbb b air i
(et Racr o1 osbwanaielution MbB PaRGRY BeD CaneThesonevlabile postiondsgligneny
acrylate (e}gg%{oell Cof ltP(eC %Blu]ﬁon of binder polymer C was 50 mass%, and the
weight-average molecular weight of binder polymer C was 150,000.
[0130] The weight-average molecular weights and acid values of

binder polymers A, B and C are listed in Table 1.

10 [0131] [Table 1]
Binder polymer A | Binder polymer B Binder polymer C
Methacrylic acid 25 25 25
Methy! methacrylate ~ 50 50 50
Styrene 25 25 25
Weight-average mol. wt, 20,000 60,000 150,000
Acid value (mgKOH/g) 163 163 163

[0132] [Production of photosensitive layer material]
The materials shown in Table 2 were combined to produce
15 photosensitive layer materials (I), (II) and (III). The units for the

~ content of each material in Table 2 are parts by mass.
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chain repeating units:
2- (0- Chl or ophenyl ) -4, 5-di phenyli m dazole diner 0.3 0.3 -
Toluene 85 85 85 85 N D nmethylformamde 1 1 - - 41 FPO5- 0285

8) 1 Conponent

(Exanpl es 1-3 and Conparative Exanples 1 and 2) [Fabrication of

phot osensi ti ve el enents] For

(I') and cus
photosen5|t
was prepare
(PET) film
| ayer mater
10 m and d
to forma c
evenly coat
dried for 1
phot osensi t
film(trade
prepared as
to obtain a
phot osensi t
[ 0138] Phot
Exanples 1

that for Ex
material (I

5

5 EB0%, 585,00

Exanpl e 1, the photosensitive |ayer materi al
hi on | aye material (l11) were conbined to fabricate a
|0é33]e¥£ﬂbkb¥] 5 the foll owing procedure. [0137] First, there
d as the support filma 16 mthick polyethylene terephthalate
fnane: &-1§ oduct of | Tei jHhntpsehditore Jayer amgridl he cushi on
(%megﬁ?) was even%%w%%ated thereovBr t¢9 a @ied thilBkness of
ried for 10 minutes with a 10 hlot - & convection drier at 115C
Ushi on | |Bipds polyest i soktipa  phot os|ésld rortipe: || ayer material (|) was
ed onto |the cushion layer to dri®®d t hi ckness |of 10 m | and
&kmb&uﬁe& Wi g hat-air convection drie r 1ap 100C to fofma
ved)ay ep PIAPYYRer Bysplpfion ) bi axi gl |y stref@ @ﬁf ‘lypr opyl ene
nane: —2066H—15 Pt oduct—of I Pﬁper (t:u ?_; - ) was—then
a protdg d Ian1nated on the phot os ér@ive | ayer
phgtoseﬁﬁ$&?1%h£g%g#%ﬁt for Exanplé 1. Thg obtaﬁ&éégnmm g
ve el enghp@as  wound w ththe support [f+m fagirmg—outwar d.
psensi t i mﬂg rﬂ@%@én&d@&éﬁoﬁ%ﬁﬁmﬁﬁs 23@nd 3 anggy 20 Coypparative
aChpdnciEprop=@Pt ai ned in the sanmg manner as Exangle 1, except
anpBe) 2, |[EpRebiachisiflmeadyda@€r nmaterial () and [cushion {ayer
) wer e (etniaen@dolaih thatingusiBi on | ayer 10.0 10.0
8)
N,N'-Tetracthyl-4,4'-
Component |diaminobenzophenone 0.15 0.15 0.15
(ch 2-(0-Chlcrophenyl}-4,5-
diphenylimidazole dimer 3.0 3.0 3.0
Leuco crystal violet 0.5 0.5 0.5
Additive |Malachite green 0.05 0.05 (.05
p-Toluenesulfonamide 4.0 4.0 4.0
Acetone 10.0 10.0 10.0
Solvent Toluene 10.0 10.0 10.0
Methanol 3.0 3.0 3.0
N-Dimethylformamide 3.0 3.0 3.0
[0134] [Production of cushion layer material]

The materials shown in Table 3 were combined to produce cushion

layer materials (I), (I), (IlT) and (IV).

each material in Table 3 are parts by mass.

The units for the content of

[0135] [Table 3]
. Cushion layer material
Components Material
b @ [ [an [ av
Main EVAFLEX EEA A704 (DuPont-Mitsui Polychemicals
15 15 15 13
component |Co., Lid.)
2,2-bis(4- 1 : ! i
Compornent | (Methacryloxypentadecaethoxy)phenyl)propane
(B2) EO-modified nonylphenyl acrylate {ethylene glycol 1 1
chain repeating units: §)
Cm?cpglent 2-(0-Chlorophenyl)-4,5-diphenylimidazole dimer 03 | 03
Solvent Toluene 85 85 85 85
N-Dimgthylformamide 1 1 - -
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t hi ckness was 20 m for Exanple 3, the photosensitive |ayer materi al

(I'l) and cushion layer material (11) were conbined and the cusij
| ayer thickness was 20 m for Conparative Exanple 1, the phoﬂ@gégﬁv@

| ayer material (1) and cushion |ayer material (I1) were 42 FP05-0285-00
conbi ned and the cushion | ayer and photosensitive |ayer thickness was 20
m and for Conparative Exanple 2, the photosensitive layer material (I)
and cushi on[Q13yédr (idaenples 168 Mnd€ommentive&Ekangleshieand @3hi on | ayer

t hi ckness was 20 m 5 [0139] (Exanples 4-9 and nparative Exanpl es 3-8)
[ Fabri cat i o abiriqahionosieplsotosessitiversdatshtsdor Exanpl e 4, the

phot osensitive |l ayer material (I) and cushion |layer material (1) were
conbi ned t dFdnkbixiaople b thegplstessnsitive layermamtetinl (Heand cliklbionntpyer
procedure. 10 [014& First, there was_ prepared as the support filma 16
mthick pomypéamall dhe wareegpembined éo (febricats pnpliotosdnsitiareelegrenteby
product of Tejijin, Ltd.), and the cushion |layer material (lI) was evenly
coated th lowipgpreceddra. hi ckness of 10 m and dried for 10 m nutes
with a hot-air _caqnvectjon drier at 115C to forma cushion | ayer. Next, a
15 separ at 018 7h thHrglk there masnpranased arathe soppod, %;E‘béu&@ wn-thiek i n,

coai ed t herBVEHYIEna a4 Rt (REDD BHTd tTACCAATG: K6d orProg Rt At oo
The cushi onl Payer Lithd b Bechuippe ey cPalgial (Horvasroetis Shated
ot ached, (Wit e PETGLATLSEL00 Pl L, 08 fh8 Gk gocaalLive,
useqgas the, Bt ot egiivegeibh! et H 4% RAIPA Shcfich MYb TR hYe
photosensitive layer material (I) was evenly coated onto the cushion
layer to a dried thickness of 10 um, and dried for 10 minutes with a
hot-air convection drier at 100°C to form a photosensitive layer. A 20
um-thick biaxially stretched polypropylene film (trade name: E-200H,
15 product of Qji Paper Co., Ltd.) was then prepared as a protective film,
and laminated on the photosensitive layer to obtain a photosensitive
element for Example 1. The obtained photosensitive element was
wound with the support film facing outward.
[0138] Photosensitive eclements for Examples 2 and 3 and
20 Comparative Examples 1 and 2 were obtained in the same manner as
Example 1, except that for Example 2, photosensitive layer material (I)
and cushion layer material (II) were combined and the cushion layer
thickness was 20 pum, for Example 3, the photosensitive layer material
(I) and cushion layer material (II) were combined and the cushion
25 Jayer thickness was 20 um, for Comparative Example 1, the

photosensitive layer material (I) and cushion layer material (II) were
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phot osensitive el enents were fabricated by the sane procedure as

Exanpl e 4, except that the photosensitive |ayer materials and l@gggs
and the cushion layer materials and thicknesses were 43 FP05 FO%% 6o

changed as shown in Tables 5 and 6. This yielded photosensitive el enents
for Exanples 5-9 and Conparative Exanples 3-7. [0142] For Conparative
Exanple 8, a 16 mthick PET film (trade name: G2-16, product of Teijin,
Ltd.) was peepdieet] anddhe mshmm}a)mwmkphmmenmm lageethiaknéss waas
evenly coat thereover to .a dried thickness of gm and dried for 10

mi nut es wi t A0 alAbt aBdr @'or@ﬁéfépﬁtﬁ’&wﬂjrﬁ?é&male 12)0@@ @thﬂﬁ@‘@Slbh’@t leyemsi tive
| ayer. Next, a 20 ck  biaxially stretched pol ypropylene film(trade
name: E- ZOOmat?frl%]dEIg}aIéfi cughjorpdager g@)aterlgi dlY) viwerey cepahiagdaand, the
protective fi nd | am.nated 10.0on the photosensitive |layer to obtain a
phot osensi ¢ Fysh 1@?2 %F‘E;fnesédﬁ%f?&l’rme Exarrpl e 8. [0143] [Fabrication of

esoPuti on) 0190 Bramae§ KPR CP iRty e hovraplis ERAm o5 1.9 and
board A by | lq%éaq?ﬁafnbomsswiw‘ﬁiﬁ%e%é&if’ it on ﬁf t 'th dnest on and
{abr i oat | o O! FGHRCAy S%%%E%”tsﬁféiaé‘é@% Suiiel B o
nare: e 2B B AL r2°3"?1é‘?m%fi ' @%ﬁ*ﬁﬁéﬁﬁéﬁfl9g ¢ %ﬁ?ﬁﬁfgx‘tb%??ihed

using a pofdlﬁ‘/\'ﬁ% vmth a #600-equi val ent brush (Sankei
Ltd.), and eanl ng With water, it was dried with an air streamto

obtapn a CAPRAT] gfb@%c'tﬁgfé“%zf‘s p%}j'a‘féh AN e ORLBHBEA EAPRST 6 GlAdiHiaR nat e

polyethylene terephthalate (PET) film (trade name: G2-16, product of
Teijin, Ltd.), and the cushion layer material (I) was evenly coated
thereover to a dried thickness of 10 um, and dried for 10 minutes with a
hot-air convection drier at 115°C to form a cushion layer. Next, a

15 separate 16 pm-thick PET film (trade name: G2-16, product of Teijin,
Ltd.) was prepared, and the photosensitive layer material (I) was evenly
coated thereover to a dried thickness of 6 um, and dried for 10 minutes
with a hot-air convection drier at 100°C to form a photosensitive layer.
The cushion layer and photosensitive layer were then adhesively

20 attached (with the PET film facing outward) to obtain a photosensitive
element for Example 4. The photosensitive layer side of the PET film
was used as the protective film.
[0141] For Examples 5-9 and Comparative Examples 3-7,
photosensitive elements were fabricated by the same procedure as

25 Example 4, except that the photosensitive layer materials and

thicknesses and the cushion layer materials and thicknesses were
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25 and a high-tenperature | am nator (HLM 3000 by Hitachi Chem cal

Ltd.) was used to | am nate a photosensitive |ayer onto the COPRPY ?%85 -00
FP05-0285-00 clad lamnate while releasing the protective filmo

phot osensitive elenent, with the support film side contacting the roll.
[0146] The | am nating roII speed during this tinme was 1.5 mMmn, the

| am nating roll tenperature was 110C_ and the roll | i nder pressure 5
was 0.4 MPa.chpnged aw@bﬁmmxablﬁs of andr@.nalibas yle dedlapheteresditive 23C

Nere el cadlements faExERRlobAor %@rmﬁ&a%%ee XaupIFaa | ve Exanpl e 6.
(St buf for 2103¢ep ?&af‘é’a : ﬁai'@ti?é raBle % or 1pcaer ﬂuﬁk?ﬁﬁ alile e ¢
negat | ve madlihGr ANt erSEhePty |GAB ukiddn Nas rPIEEd cAt 59%22
ity o 3&%@%&&@ %iéts;ma%e&aﬁ‘dwes}enw@a Chgoraesk!
short o | RASE 0 fh BRCRYL S0 S 608 e aaemcf
21t e0 L2l APIORCThe b eﬁﬁozl%%eé%w% R G
AR A i i
oL o OB OR3ER, 1lfgire B%g.h%%' i, s gRALC,
1 LT AR, W MR
Comparative Example 8.
[0143] [Fabrication of printed circuit board A (evaluation of adhesive
property and resolution)]
Each of the photosensitive elements of Examples 1-9 and Comparative
15 Examples 1-8 was used to fabricate a printed circuit board A by the
following procedure for evaluation of the adhesion and resolution.
The photosensitive elements were used within 12 hours of fabrication.
[0144] First, the copper surface of a glass epoxy board having a 35
um-thick copper foil laminated on one side thereof (trade name: MCL-
20 E67-358, product of Hitachi Chemical Co., Ltd.) was polished using a
polishing machine with a #600-equivalent brush (Sankei Co., Ltd.), and
after cleaning with water, it was dried with an air stream to obtain a
copper clad laminate.
[0145] The obtained copper clad laminate was then heated to 80°C,
25 and a high-temperature laminator (HLM-3000 by Hitachi Chemical

Co., Ltd.) was used to laminate a photosensitive layer onto the copper
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as the adhesive property for each resist pattern fornmed using the 45
FPO5- 0285-00 negative mask for adhesive property evaluation.fﬁﬂﬁ%bgpglé§
are shown in Tables 4 to 6. A smaller value represents nore exce

resol uti on and adhesive property. [0151] [Fabrication of printed circuit
board B (evaluation of 5 conformability property)] Each of the

phot osensitive el enents qf Eéanples 1-9 and, Conparative Exanples 1-8 was
used to fabfﬁlagalﬂmaam witsyrelpasingt theopricde v filne of the Ipfwitasensiteedur e
for eval uation of-th?t onfornabihity property. The photosensitive

el enent s wetEMERAWHih fesupporblilm gdecopiacing herolb [0152] First, a
copper cl ad 1L nat.e having.a resist tern f.orped thereon was obtai ned
in the sarre[dr@'ﬁ]e?hé% E]EPIBFHE&H}ﬁ F‘glitspﬁﬁggﬁﬂi%thlﬁrmﬁ?éﬁa%ﬁrﬁiﬁ'fﬁm@@éh%l A,
except that, a .RY;.3210 rade nane_ of Hi hi em cal 4, Ltd.) was
used as thela'p"‘ﬂgflgggn%qlf &%pgTagH%WaSamb ) ﬁ%@%ﬁ@ﬁﬁﬁgﬁg@ﬁ RressUiée

W dtglspace W t%'l\ﬁ’ 1,000/ 100 (units: nm 15 was used as the negative
mask? [0153‘fva Xt Mt fre obt ai ned copper clad | am nate was di pped for 1-30

esi st pat B ladOpef SOERHR PRI MBTOD it Fof GRIEL G20t S dudls
rodum il R 3P GKISTIRYLE 0yl e R BERAR e
i e e oS AR e G RO
Lo 1ot o0 S N gadfatper ture |amnatr 25 (1411 3000 by
ont pt he bogyidgihiNext, & Résatiee HRRKP(StbaEfr VB -5tdpMablet, negative mask
for resolution evaluation with line width/space width = 400/6-400/47
(units: pm) wiring pattern, and negative mask for adhesive property
evaluation with line width/space width = 6/400-47/400 (units: pm)
wiring pattern), and an exposure apparatus by Orc Manufacturing Co.,
15 Ltd. (Model EXM-1201, mercury short arc lamp) were used for
exposure with an energy dose for a remaining number of steps of 6.0
after development of the Stouffer 21-step tablet.
[0149] The photosensitive element was then subjected to spray
development (spray pressure: 0.18 MPa) with a 1 mass% aqueous
20 sodium carbonate solution (30°C) for the developing times listed in
Tables 4 to 6, to form resist patterns on the copper clad laminates.
[0150] The value of the minimum space width for de\}eloping residue
was measured as the resolution for each resist pattern formed using the
negative mask for resolution evaluation, and the minimum resist width

25 of formation without producing meandering or chipping was measured

as the adhesive property for each resist pattern formed using the
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46 FPO05-0285-00 of the photosensitive elenment, with the support film
side contacting the roll. The axis of the lamnating roll was ‘F%S—O 85-00
parallel to the Ilengthw se direction of the depressions of the boar%.
The lamnating roll speed during this tine was 1.5 nimn, the |am nating
roll 5 tenperature was 110C, and the roll cylinder pressure was 0.4 Mra.
[ 0155] Upon conpletion of |am nation, it was cooled to 23C and the
support fi | nmegativeugnasin foayadhesive heropiestyos evaludtian.el divenresdtse are

rel eased. For, the photosensitive el enment of Conparative Exanple 8 only
t he support E’thWﬁlv%asTﬁbfeéa@ef@. 610 Acssllenwalue sepregenisvmorasiaedenis f er
21-step tablet, negatiye sk with |line wi dth/space width = 100/100
(units: m vﬁqSPHgl%@@‘ilaﬁggs%lﬁ(Pm@ﬁ@xposure apparatus by Oc

Manuf act uri , .. (Model EXM, 1201, . nmercur haort arc_ | app) re
used for exglg]slgaa vﬁgﬁgrléétlgﬁerﬁs PHBEQSPf gHCHIty é?éarﬁi ng r@h’ﬁ@%ﬁtlﬁﬁ s\ggps of
6.0 after developnent,.of the Stouffer 21-step tablet. [0157] The

phot o ensitiwfg’%@ﬁgmtyvﬁ@ﬂeﬁgﬁ subj ected to spray devel opnent (spray

Prossure: 0 A ARl Bk RS MRS St R 13 BT Sraoher,
partere on £ DeRRRPT(a KA yLBE AP 4 SRR A0 BeSRSAEAL e soo
12 5012920 ot SEOGRTeL T8 anBAFORE P ol SopeEyg
e oL o1 R RSN R SRR A BRI
tcihgcgog t ggﬁ;@i15933@3%ggg@_ﬁf)ealyiamaﬁ]%a@dhgﬁn% Roalstkt | Qhdvatiizhén of
thereon was obtained in the same manner as for fabrication of the
printed circuit board A, except that a RY-3210 (trade name of Hitachi
Chemical Co., Ltd.) was used as the photosensitive element, and a
negative mask with a line width/space width of 1,000/100 (units: pm)
15 was used as the negative mask.
[0153] Next, the obtained copper clad laminate was dipped for 1-30
minutes in a 100 g/L. aqueous ammonium persulfate solution (30°C),
and the resist pattern was released with a release solution (3 mass%
aqueous sodium hydroxide, 50°C, spray pressure: 0.18 MPa), to obtain
20 a board for evaluation of the conformability property, having
irregularities with a depression depth of 1-15 pm and a depression
width of 100 um.
[0154] The obtained board for evaluation of the conformability
property was heated to 80°C, and then a high-temperature laminator
25 (HL.M-3000 by Hitachi Chemical Co., Ltd.) was used to laminate a

photosensitive layer onto the board while releasing the protective film
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FP05- 0285-00 [0159] When a photosensitive elenment fails to follow the
irregularity sections on a board for evaluation of the confornp?pgléggs_oo
property, gaps are produced between the resist and the board, us
allowng infiltration of the etching solution at the sections where the
resi st and depressions 5 intersect and causing dissolution of the copper
lines, resulting in lack of continuity of the copper lines and thus wire
breakage defoddhe phriiesensafive cbimeety ithe §upp))rfa§f)mmidb contdcting the
breakage defects were found was neasured as the conformability property,
and the restplls adde gpownol niheadaednating eoll Awasr dept vparadlelepo ehent s a
superior 1Q conformaehility property. [0160] [Fabrication of printed
circuit boadenghyase dieadtion of tﬁ%ﬂepbesswys of dbeIhaayg] Hhenlaminating

phot osensitive el enent,s .of anples 1-9 a Compar at j ve, Exanples 1-8 was
used to fabfPHatBCH pfdpﬁpgd%lsr dime %?agrdpg BSJITBHB the fasminagingg 1’0%1

Fabr icat | on (SSRGS WiS )L el CHnO psopsman 04 MBak r oom at
stabi ity 10183 Hifiut EStplouds si1aatRALEE bives gPaledl GpedCulll Bhav ng
VoL E67- 35S PRPHaLHRC anoieeshil B of) ) Bhdlesims i Blarraf felting o
er ol eanthleuen Gt ane RHOGRSTYE Peelt B PR s Pl &
hen heat od 7l oeoapdt B Bl sl T e, Sl Rat o (HLM 3000 by
Htaghi Chempesh) ARKEPREYERWask (Stouffer 21-step tablet, negative mask
with line width/space width = 100/100 (units: pm) wiring pattern), and
an exposure apparatus by Orc Manufacturing Co., Ltd. (Model EXM-
1201, mercury short arc lamp) were used for exposure with an energy
dose for a remaining number of steps of 6.0 after development of the
15 Stouffer 21-step tablet.
[0157] The photosensitive element was then subjected to spray
development (spray pressure: 0.18 MPa) with a 1 mass% aqueous
sodium carbonate solution (30°C) for the developing times listed in
Tables 4 to 6, to form resist patterns on the copper clad laminates.
20 [0158] Also, a copper(Il) chloride etching solution (2 mol/L. CuCl,,
2N aqueous HCL solution, 50°C) was sprayed for 100 seconds (spray
pressure: 0.2 MPa), the copper at the sections not protected with the
resist were dissolved (etched), and the resist pattern was released with a
releasing solution (3 mass% aqueous sodium hydroxide, 50°C, spray
25 pressure: 0.2 MPa) to fabricate a printed circuit board B having copper

lines formed on a board for evaluation of the conformability property.
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Co., Ltd.) was used to |lam nate a photosensitive |ayer onto the co.pper
clad lam nate while releasing the protective filmof the photo L ¥e.00
el enent, with the support film side contacting the roll. [0163Fmﬁe

|l am nating roll speed during this time was 1.5 mmn, the 5 |amnating
roll tenperature was 110C, and the roll cylinder pressure was 0.4 Mra.
[0164] Upon corrBI etion of lam natjon, it was cooled to 23C and the
support fil f0dAld] cWheara phgtascositiveeclsmatntstmksi to fellewethenirragarity

rel eased. For the phot sen(iitive el ement .of Conparative Exanple 8, 10
only the supfgéHens i%@%@@r doe gyaluatiom eb theveqniormahility preper¥kgaps
(Stouffer 21-step.tablet, negative.mas far resqglution evaluation with
line width/ %ﬁ@éﬂ%ﬁ&g%ﬁﬁm theyssisian ﬂﬂ?ﬁ?%fﬁrrﬁ'l% a'%ylrpﬁﬂmﬁftmtl%d
negative nas or hesi ve propert eval uation with.jne w dth/space

o Seh 6 a0 g eiBhim e lagtorpt s sedlicns PHerRLh] rosRiARA doRpOe
apparat us by C nuf act uri . Lt Model ,.EXM 1201, nercur hor t
e Sy wapriedad fiiisdhe ddsselution oTahe RBPE) Hasseresulting Fa ko h
nunber of steps. of. 6. after deyel opne of t.he Stouffer, 21-step,tablet,
when-usi ng TN BEdhE ¢ebRSTelBREMBd. Rty WiTS WsakeeSdedreRan S| on
The 20 exposyre. e I.ng: th (o] ItLve gl af ter
30 days [ SNEPGH QereSRR Rec L AR Su e R R e g
phot osensi ti I T f LGat Lan. :

phot osensi t ifégngl‘ggr% %eam %%ﬁ% 3’ %}i"gﬁg@%ﬁﬁ%y é% Bgéﬁ% é@glﬂc}%%g@ﬁ% g%reay
pressure: 0. ) W sg% aqu | opa tion
(300 for tAooNd aop tef; 1585, A Atk FaISg A Sais R bipaRtt' |

pat tgyns on Mﬁbﬁﬁ&ﬁﬁ{}? @Be@m nates. 49 FP05-0285-00 [0167] The val ue
of the m ni mum space th w thout devel opnent

[0160] [Fabrication of printed circuit board C (evaluation of day-to-
day stability)]
Each of the photosensitive eleinents of Examples 1-9 and Comparative
Examples 1-8 was used to fabricate a printed circuit board C by the
15 following procedure. The photosensitive elements were used within
12 hours after fabrication and after 30 days from fabrication (stored in
a dark room at 23°C, 60% RH), and the results were compared to
evaluate the day-to-day stability.
[0161] First, the copper surface of a glass epoxy board having a 35
20 um-thick copper foil laminated on one side thereof (trade name: MCL-
E67-358, product of Hitachi Chemical Co., Ltd.) was polished using a
polishing machine with a #600-equivalent brush (Sankei Co., Ltd.), and
after cleaning with water, it was dried with an air stream to obtain a
copper clad laminate.
25 [0162] The obtained copper clad laminate was then heated to 80°C,
and a high-temperature laminator (HLM-3000 by Hitachi Chemical

48



resi due was neasured as the resolution for each resist pattern forned
using the negative nmask for resolution evaluation, and the m mn 1 _
resist width of formation w thout producing neandering or chi B%W??S\A%QO
nmeasured as the adhesive property for each resist pattern formed using
t he negative mask for adhesive property evaluation, for both cases, i.e.
t he photosensitive elenment within 12 hours after fabrication and the
phot osensi t e, bidpenes asedito Jamingls aphotesatisigve day@oontaythe aopperdar k
roomat roomt erature (23C, 60% RH) after, faprication. 10 A snaller
val ue repreg}@ﬁf e g¥hide relpasms; Hhe protectivg gfl‘ﬂefté'@le pheiasengigive
property. Sipce the resolutions and adhesive propertjes when using the
phot osensi t P&én%m%ﬁ'élﬁl% Q\P‘tlpfﬁ)‘hﬂfgnhé C%tﬁg'%lngftggﬁ‘p ati on were the same

result as o | hed. abqve .[ Fabrication of .printed circuif _board A

(eval uat i onlﬁgf éﬁﬁh@?ﬁ@“ﬂ%@ﬁ@gﬁ’ a%eflgd‘ﬂléggltﬁﬁ HHg Waén]t ¥y 18,4 t s
for ysing the photosensitive el enents afl, days,,are. shown i n Tabl es
21055, "o BEnRRteE RN ubierange RS 1I0EE, ad HfS RSsP i ehug ¢ he
hot osensi tiy I t after storage by standing for 30 days after

Pabri cationw(a%\’:?@,‘l% RH, dark roo%). yl'he resul tgs are shomn¥1 in 20 Table

iLS@I?eW??E?E&?le"P@E% X %Piﬁ@%@lgie??%%‘E“ﬁ%&@h@%&%eaoo?%?%?ﬁiaﬁlidvt%e
Fabr i cat i on"{BRG BO, A GastioR, BREr r SR R st FRipne e
rovol uti on o CROREST Lol o Shr GRIe, SRR UL ORI PR R £

230 L1, vemACYR o v lagiory vhen he nurber ef et ping,
[ Table 4]  [0165] Next, a negative mask (Stouffer 21-step tablet, negative mask
for resolution evaluation with line width/space width = 400/6-400/47
{(units: pm) wiring pattern, and negative mask for adhesive property
evaluation with line width/space width = 6/400-47/400 (units: pum)
15 wiring pattern), and an exposure apparatus by Orc Manufacturing Co.,
Ltd. (Model EXM-1201, mercury short arc lamp) were used for
exposure with an energy dose for a remaining number of steps of 6.0
after development of the Stouffer 21-step tablet, when using the
photosensitive element within 12 hours after fabrication. The
20 exposure energy dose when using the photosensitive element after 30
days from fabrication was the same exposure energy dose as for the
photosensitive element within 12 hours after fabrication.
[0166] The photosensitive element was then subjected to spray
development {spray pressure: 0.18 MPa) with a 1 mass% aqueous

25 sodium carbonate solution (30°C) for the developing times listed in

Tables 4 to 6, to form resist patterns on the copper clad laminates.
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Par anet er Exanple 1 Exanple 2 Exanple 3 Conp. Ex. Conp. EX.

Phot osensitive Material (1) (1) (Il) (1) (1) layer Thickness ( Eb 5%5)00
10 20 10 Cushion layer Material (11) (1) (1) (I1) (1V) Thickness
10 20 20 20 20 Developing time (sec) 10 10 10 25 10 Adhesive property (

m 6 6 6 10 6 Resol ution (gn) 6 6 10 12 6 Conformability property (nm 6
8 8 12 remai ning 6.0 6.0,6.0 4.0 eps Stability Adhesive 6 6
6 10 18 prcliOleé?]y Thy v&lgélcmft'thmn'(ln}m@rr@ Spacqzmgh without devplnmnent)

Par anet er Exanﬁle Exanpl e 3 eExarrpIe Exaple 4 56 7 8 9
Material (1 yegifipe (was mascw @S@e itor eachagstst pattarpcosmeds 10

110 10814 Horolbb o Al el 5 o a I
(p:T;)pgr t7y6( n)r%smt vadth S At rxlzvi(tﬂ?)ut progucmg mean fe%rnrgjagi‘ lclhtigpfg-irg()per ty

5 was measured as the adhesive property for each resist pattern formed

using the negative mask for adhesive property evaluation, for both

cases, i.e. the photosensitive element within 12 hours after fabrication

and the photosensitive element after storage by standing for 30 days in

a dark r'orom at room temperature (23°C, 60% RH) after fabrication.

10 A smaller value represents more excellent resolution and a better

adhesive property. Since the resolutions and adhesive properties

when using the photosensitive elements within 12 hours after

fabrication were the same result as obtained above [Fabrication of

printed circuit board A (evaluation of adhesive property and

15 resolution)], only the results for using the photosensitive elements after
30 days are shown in Tables 4 to 6.

[0168] Also measured was the number of steps remaining with the

photosensitive element after storage by standing for 30 days after

fabrication (23°C, 60% RH, dark room). The results are shown in

20 Table 4-6. The numbers of steps remaining when using the

photosensitive element within 12 hours after fabrication and when

using the photosensitive element after storage by standing for 30 days

after fabrication (23°C, 60% RH, dark room) were identical (6.0); the

day-to-day stability was evaluated as excellent when no change in

25 resolution or adhesive property was observed, and the day-to-day

stability was evaluated as unsatisfactory when the number of remaining
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No. remaining steps 6.0 6.0 6.0 6.0 6.0 Stability Adhes(ive joperty 6 6 6
6 6 ion(m 66 6 6 6 10 Resolut 51 FP05-0285-00 [0171] [TaPEGgG%(S%OO
Par anet er Conp. Conp. Conp. Conp. Ex. Conp. Conp. Ex.3 Ex.4 EX

Ex.8 Photosensitive Material (I111) (1) (1) (1) (1) (1) layer Thickness
10 6 6 10 20 6 (Nm Material (1) (111) (I'V) (1V) (11) - Cushion |ayer
Thi ckness 200 20 20Q 20 20 - Developing tinme (sec) 10 6 6 10 25 6
Adhesi ve pr 6105 yef’((ljwsloecs%lh@sm prapesty differied; m) 15 : 7666 6 12 6

Conf or mabi | i rr)8778121 No. rema|n|n96045455.0
6.0 6.0 &éiéﬁaﬁf dhe5|ve 6 20 25 12 10 6 property (n) Res
ol ution 15 15 2010 12 6 [0172] As demonstrated by the results shown
in Tables 4 to 6, PHanetes phot oseﬁi‘é‘i’ﬁl?bnE’@F@W@ﬁﬁaﬂb’ﬂeﬁ@WI@s GoniipEY | had
superi or adhesl_ue-—@pppex_t_l_e,, resol ut{ons_and confornability prQn,nnrt i es
conpared td ?W%’Senlﬁﬂ t o el8hents & canpdlative Banhl o1 to 8,
as wel | as aye Thickness (um) | 10 10 10 20 10
Cushion layer Material {1 (1) (I) (I (Iv) ‘
Thickness (pm) 10 20 20 20 20
Developing time (sec) 10 10 10 25 10
Adhesive property (um) 6 6 6 10 6
Resolution (um) 6 6 10 12 6
Conformability property (um) 6 8 8 12 8
No. remaining 6.0 6.0 6.0 6.0 4.0
steps
Stability Adhesive 6 6 6 10 18
property (um)
Resolution (ym) 6 6 10 12 15
5
[0170] [Table 5]
Parameter Example | Example | Example | Example | Example | Example
4 3 6 7 8 9
Material D {I) ) I ) (D
Photosensitive layer | Thickness 6 6 10 10 10 10
(pm)
Material (D 48] () (IT) (1) (I
Cushion layer Thickness 10 20 10 10 20 20
(um)
Developing time (sec) 6 6 10 10 10 10
Adhesive property (um) 6 6 6 6 6 6
Resolution (um) 6 6 6 6 6 10
Conformability property (um) 5 7 6 6 8 8
No. remaining steps 6.0 6.0 6.0 6.0 6.0 6.0
Stability | Adhesive property | ¢ 6 6 6 6 6
(um)
Resolution (1m) 6 6 6 6 6 10
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nore satisfactory day-to-day stability. Industrial Applicability 10
[0173] As expl ai ned above, according to the invention it is p9§%b$kﬁ§&900
provi de a photosensitive el enment having a satisfactory confornma i
property for irregularities on the surfaces of boards to be | am nated,
whil e al so exhibiting excellent adhesion, resolution and day-to-day
stability, as well as a resist pattern fornlng nmet hod and a printed
circuit 15{®GHHd [Praédedi on process enpl oying it. 52 FPO5-0285-00
CLAIM5S 1. A photosensitive elenent conprising a support film a cushion

| ayer formed on themgerpport fli Commngd Gmphot Oemms | Gompdxl|afenp. W tdvng.
thi ckness |of no greater than|[16xmM f prBed gn Bxhe cushi on [Exyker| Bx®herein
t he phot 0S&nSbloick@ive aye¥2Fil a || AUBr coPridin@a bif@er | p@yner @ith
wei ght - aver|age 1@ ecul érP“ﬂWéﬁsgkt &% 10, 000- 100,6000] al® fi|r @0 6

hot opol ri7|nn coapol r-nrta_i_nj_n_ ast _one pnol vnerizahle
gt hyl gni%:/ Ln¢ %urate " Mgl o 1 p D) o : 3] (D -
phot opol ymer T30 84" ini aﬁfﬁr, antl 10 wifer éi n?Y he| chi an Bhyer is a

| ayer conprfi-st ','et%‘plﬂ mqtse) pt (to?(?l yfer L zi-ng—6onp uql% cgrtgi-AinRg g}tJeast
one pol yrrer. L% h&ive STOBLAY ﬂlﬁlb_ YRSEtr teg band N heﬁml eefife and—a
second phgtopoiggL b Gk 01T T 1 thato £ 7 pl"gcto er‘ﬁi t velf‘l efen
accordi ng trosgk udﬁlllfyprﬂﬁ'éﬁﬁ(‘ﬁfnj' thg —15thi L,I ness—of —tge—sgupportrHimis
5-20 m 3. ATphot b H i [ENBRt ACGy ding ¥ o chafgm I op g2, T whgreiin
t he binder| pol yrrer Contsgh’s §tyrenel an /or a styrene derivatije as a
rlm[lgn"gr uni|t . sgﬁiﬁr’;‘ p ;ﬁi@eﬁi)“ ve el en"ezrat clccczjsr dipg 1[20 cnylé)ne orém ai ns

Resolution '
(um) 15 15 20 10 12 6

[0172] As demonstrated by the results shown in Tables 4 to 6, the
5 photosensitive elements of Examples 1 to 9 had superior adhesive
propetties, resolutions and conformability properties compared to the
photosensitive elements of Comparative Examples | to 8, as well as
more satisfactory day-to-day stability.
Industrial Applicability
10 [0173] As explained above, according to the invention it is possible to
provide .a photosensitive element having a satisfactory conformability
property for irregularities on the surfaces of boards to be laminated,
while also exhibiting excellent adhesion, resolution and day-to-day
stability, as well as a resist pattern forming method and a printed circuit

15 board production process employing it.
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20 wherein the binder polynmer contains nmethacrylic acid as a nononer
unit. 5. A photosensitive elenment according to any one of clai _ 4
wherein the acid value of the binder polyner is 30-200 ngKCPVQEPgsiqg854OO
phot osensitive el enent according to any one of clains | to 5, 25
conprising a conpound having 4-40 C2-6 oxyal kyl ene groups in the

nol ecul e as the first photopol ynerizi ng conpound and second 53

FP05- 0285- 00 phot opol yrneri zi ng conﬁﬂugdhls. A phot osensitive el ement
according to any, one of,  claims | to 6, . conprising a_ bisphengl A-based
(met h) acryl &t & pbaissengitivre elsmentiaometising e sMpaprivElm) acushier layert he
first photopol ynerizing 5 conpound_ and second, phot opol yneri zi.ng
conpound. 8iOTA1 oPobersIRRrb 1BME AR A phetasgnsigivieolayes vt a thiekesss t he

Cher 1 ol Fovi AL IGETERET thoR A0 DymasB ine SISPiGmbaTY) R OB R 2C=c o
hdeFendent 1y '+ opRBEEFIA AP ARIORCETIBNPIAY it AyeYBF SOPIPIEINB biAdach
ndependent SR SRR o NSl P8, BB el e
sccordi o ) o BTopatiseln e cdspghyel o ensglycol, SiCogiggrv i
[ Chemi cal FBB%@riﬂblgsetjﬁ?flenic unsaturated bond in the molecule, and a first
photopolymerization initiator, and
10 wherein the cushion layer is a layer comprising a second
photopolymerizing compound containing at least one polymerizable
ethylenic unsaturated bond in the molecule and a second
photopolymerization initiator.
2. A photosensitive element according to claim 1, wherein the
15 thickness of the support film is 5-20 pm.
3. A photosensitive element according to claim ! or 2, wherein the
binder polymer contains styrene and/or a styrene derivative as a
monomer unit.
4, A photosensitive element according to any one of claims 1 to 3,
20 wherein the binder polymer contains methacrylic acid as a monomer
unit.
5. A photosensitive element according to any one of claims 1 to 4,
wherein the acid value of the binder polymer is 30-200 mgKOH/g.
6. A photosensitive element according to any one of claims 1 to 5,
25 comprising a compound having 4-40 C2-6 oxyalkylene groups in the

molecule as the first photopolymerizing compound and second
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NzZC=C- | - AXz-AYz_AX3-0- -CCHz (2) O O [wherein R3 and R4 each

i ndependently represent hydrogen atomor Cl- 20 3 al kyl group,Fga -(ﬁ?BS%@@
Y2 each independently represent C2-6 al kylene group, and s, t ang u are
integers of 0-30 selected within s+t+u = 4-40] 10. A photosensitive

el ement according to any one of clains 1 to 9, 54 FP05-0285-00
conprising 2,4,5-triarylimdazole diner as the first photopol ynerization
initiator apbotepadpmesimngsemypeundation initiator. 11. A photosensitive
el ement according to any ,one of clains 1 to 10, wherein the content of
the first pﬁotfbg%nqmﬁemsatlﬁg elemsinacooding te gmotanceafialpims | hyjer6, s

30-60 parts by nmass with _respect t 00 parts mass as the total of

t he bi nder FOMARNENE f i@%@h%t ogoé%%fl £m€éﬁf/a@§ﬁb&®ndzor%ﬂ@umdme Qont ent
of the first phqtopol yoeri.zatjon.initiator i t he photosensitive |ayer
is 0.1-20 papf@qfsypwgﬁwlt %1 rasthacrylatel o r%]ié%tr EEStb)P QROLYENGIHEINE t 4
of the bi nderg{)olﬁr &”md ficijsh 10 hOtf?EOl ynerization initiator. 12. A
phot dsensi t COBRGUEIGEAI SECdPRGIGRPIXRIPTHIRES SOMMPAHBE 1 to 11, wherein

h hi I f her.. . | f hyl .
t he cushiongl ayer }i rther...contains ﬁl coc%%gﬁlrgr of .et hylene ;and. a,nononer

that is copdty erkf PRNSIHEF e GIGTHEN <ied o@en%lﬁ{rpv -t WIRISHE o8 ng t o
R AR i e R
of 60 50" mheTsnEhtel L e RINGBE B Botmild (L0 Ot 0¥ oot Pver ol enmnt

accordi ng tgcﬁgﬁﬁgale%@&%ﬁiaai]rm 1 to 13, 20 wherein the thickness of _the

cushion | ayer r1s
R‘I

| [ i
somtgrtogo{ Ji—( )o-trolgg—on o
o} CH, o}

[wherein R' and R? each independently represent hydrogen atom or

10

methyl group, X' and Y’ each independently represent C2-6 alkylene

group, and p and q are positive integers selected within p+q = 4-40]

9. A photosensitive element according to claim 7, wherein the
| 15 polyalkyleneglycol di(meth)acrylate is a compound represented by the

following general formula (2).

[Chemical Formula 2]

R® R*
H2C2<|3—ﬁ—f~o—€x2~o)§€Y2—o)U€x3—o)2—ﬁ—(|:=CH2 @
o)
[wherein R? and R* each independently represent hydrogen atom or C1-
20 3 alkyl group, X°, X’ and Y* each independently represent C2-6
alkylene group, and s, t and u are integers of 0-30 selected within s+t-+u
= 4-40]

10. A photosensitive element according to any one of claims 1 to 9,
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15. A photosensitive el enent according to any one of clains 1 to 14,
wherein there is further provided on the photosensitive Iayer laPO -0285-00
protective filmthat covers the photosensitive |ayer. 16. ‘?
pattern form ng nethod, conprising 25 a lamnating step in WhICh a
photosensitive elenent according to any one of claims 1 to 15 is
situated so that the photosensitive Iayer 55 FP05-0285-0Q cushion
| ayer and sGRBRIISIAg| m and, -tinydimeidazgle hat domger orsa citheuit fisstni ng
board, a rel ase tep in which the support filmand cushiqgn |l ayer are
rel eased frB iﬁmw@ﬁg wt&%tor@érsecgnérp@eisag reeggafon Anitdten

' s.are irradiated onto rescri bed sect f.the

Sﬁf)l beensit ﬁ&e%mw%e@%vw el AreRr ding 4o s OBA Qﬁ@f St bearkt i ve
ey SSeE g5 L8P L) Wi BEEL cns o () BGRLL
G %V?Eﬁi?P%@@aﬁﬁi{fﬁ%“S?&@'tﬁﬁsq%{t@éﬁm%ﬁ’lﬁﬁ
method of clLaldm 1648 1§3NGE 10l Hhale %olﬁ%er and first photopolymerizing
compound, and the content of the first photopolymerization initiator in
the photosensitive layer is 0.1-20 parts by mass with respect to 100
parts by mass as the total of the binder polymer and first
10 photopolymerization initiator.
12. A photosensitive element according to any one of claims 1 to 11,
wherein the cushion layer further contains a copolymer of ethylene and
a monomer that is copolymerizable therewith.
13. A photosensitive film according to claim 12, wherein the
15 copolymer is ethylene-vinyl acetate copolymer with an ethylene
proportion of 60-90 mass% based on the total monomer, or ethylene-
ethyl (meth)acrylate copolymer with an ethylene proportion of 60-90
mass% based on the total monomer. |
14. A photosensitive element according to any one of claims 1 to 13,
20 wherein the thickness of the cushion layer is 1-100 um.
15. A photosensitive element according to any one of claims 1 to 14,
wherein there is further provided on the photosensitive layer a
protective film that covers the photosensitive layer.
16. A resist pattern forming method, comprising
25 a laminating step in which a photosensitive element according

to any one of claims 1 to 15 is situated so that the photosensitive layer,
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cushion layer and support film are laminated in that order on a circuit-
forming board,

a release step in which the support film and cushion layer are
released from the photosensitive layer,

an exposure step in which active light rays are irradiated onto
prescribed sections of the photosensitive layer to form photocured
sections on the photosensitive layer, and

a developing step in which the sections of the photosensitive
layer other than the photocured sections are removed.
17. A process for production of a printed circuit board wherein a
circuit-forming board having a resist pattern formed by the resist

pattern forming method of claim 16 is etched or plated.
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