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FPO7-0147-00 DESCRI PTI ON PHOTOSENSI TI VE ELEMENT, METHCD
FOR FORVATI ON OF RESI ST PATTERN, AND METHOD FOR

PRODUCTI ON OF PRINT CI RCU T BOARD 5Technical Field [1919(9;.1)147_00

The present invention relates to a photosensitive
elenment, to a resist pattern formng nethod and to a
printed circuit board production process. Background Art
10[ 0002] Photosensitive elenents are wi dely used as
resist materials for etcﬁ]i%ﬁCRﬂiﬂbNi ng in the field of
printed circuit board manufacturing. Photosensitive

el enPHGTESENSITRVEY FOEMERET PIETIIOD 'TFOR PORMAGION e

| ayer conposed of a photosensitive resin conposition on a
SUPPRESISTEATTFRNY ANDr MIETHOT® FOR PRODUETION OF PRINT
phot osensitive |layer. 15 Photosensitive elenents can be
usedCIRCILATBO2R St patterns in the foll owi ng manner.
First, the protective filmof the photosensitive el enent

i s rfectaseal Rieddt he phot osensitive layer is |aninated on
a board é’copper board). Next a patterned phototool is
cont E¥¥0 1okt prasent eestippaetates ta adphatesensiivisoeletent toha
active, light rays such as ultraviolet 20rays, and then,
spr asesist pattar foravieg apethgd s toi @ Aripted: eirgiie bpard production
unexposed sections. [0003] Wth the increasing high
densP¥AC&$S-and hi gh definitions of printed circuit boards

in rgcent years,,demand has been grow ng for

phot gé‘ﬁﬁ%*"{q‘\ﬁizi&enents with higher resol ution and

adhegi S.. 2bHi.ghe nsjtivity.is also bej enanded
o o MARI Pikiofrs ERCHEREER b Mipbhsla R Skl rlp RS oY
prin . O] L] : 7 7= :
att e%‘r%ﬁ]é% %ug& :p?%'?l%{end@ﬁeﬁ%@ 2@%???%@ %Jf‘:&g%gg%rée%gﬁ ?tl'asgmng.
resi jith O LBnQr der, t n%g,ds $E6

Pat elr?%l ocurrttgr]flt3 ﬁ?ﬂn’%%m emg%ﬁs’gt E’g?diﬂ%ﬁd, thgée [ 4
al soph, A9 ldyeE édof 8 PhdtosLakitioe R 'ﬁrdiﬁh’?' }ﬂ) iti

et hgd@%ﬁﬁﬁﬂé on y?d?????_sv\/r?t ??S%&po%%l?g" ?él iC s15.10n on
| nvoh veipofteghd oirhindd avbroheutitve Ui JoP iiBé Pheebsensitivel Biyer.
general [y accepted that direct witing exposure nethods
al | oRhbwsemdition eémeasi sin (ft ieedscomfdrim hiegist pacdist irvithy
and high resolution. Laser direct witing exposure and
DLP (dwvingl mdrgiet. PFasksthengyotectpees dilen roft thed phivtgsehsitive
mentioned as typical direct witing exposure nethods. In

| aseelement is released and the photosensitive layer is laminated on a board

(copper board). Next a patterned phototool is contact bonded to the
support, irradiated {(exposed) with active light rays such as ultraviolet
rays, and then sprayed with a developing solution to remove the
unexposed sections.

[0003] With the increasing high densities and high definitions of printed
circuit boards in recent years, demand has been growing for
photosensitive elements with higher resolution and adhesiveness.
Higher sensitivity is also being demanded of photosensitive elements

for improved productivity of printed circuit boards. It has been
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10 direct witing exposure, it has beconme practical to
i npl ement galliumnitride-based blue | aser |ight sources
that emt laser light with a wavel ength of 405 nm a

that have long life and high output. The use of such?‘%m'mm‘o0

short wavel ength laser light for direct witing exposure
is expected to allow formati on of high-density resist
patterns that have 15 been difficult to produce in the

pri ory@fdntedl-Ro€X Ve ®ePr éﬁiees”pbﬁgi BtdRRiHYE  resin

syst em advocat ed exas I nstrdments, €en propose

by Balon R s YrE& toGheet HRH RIRARY T&%&%%ﬁt elg

apply this process have al ready begun to be

[ 00050004 (RhehicoeiG! hinvd leesraatalslesacrehsiflgi tdtabte M resist
docunment 1 is 20 designed for total wavel ength exposure

by a paeteeurfprihiigp ethbds dassdon Céintar aditiony exgddured, t Which
wavel engt h of 365 nm Consequently, the sensitivity of

t he pheslvsedsieti werighgneathobior uergophowtdalght I¢f or generally
exanpl e, violet sem conductor lasers centered on light
wi t h aacepted|tbatgdirech fwritdimg auposune anethods adowi flogmetipn ifiresist
is low, making it 25difficult to adequately inprove

pr odpetterns ywittn bt peashvstivity eard ditght reseditianso besar direct
oGt e i LT BT e OR Fros
O bRl AT PROTARE SpTRBeiEgt e
OB AP RBSE s SR AT pRelba i
b enftidetk BeP i gl SourcEs e (RBCkRRETRg yif e
doourih SRR IENTS b St SF RavT66E 1B Gl iER Rltbut, | The

for ' ' s i{of : ;
[ Q00T ARt LEBH o eferipF lastf Iighf dof HRSRL IVFE OfftRure is

r yidgeaehs stoeliiumn g Shto g

exposhpen diffiboldso pdednse finrthSaprvomartt hOIEP ebesme, a process
employing the DLP system advocated by Texas Instruments, has been
proposed by Ball Semiconductor Co., and exposure devices that apply
this process have already begun to be implemented.
[0005] The photosensitive element described in Patent document 1 is
designed for total wavelength exposure by a mercury lamp light source,
centered on light with a wavelength of 365 nm. Consequently, the
sensitivity of the photosensitive element for exposure light (for
example, violet semiconductor lasers centered on light with a
wavelength of 405 nm) in direct writing exposure is low, making it

difficult to adequately improve productivity. A photosensitive element

has also been proposed that contains a hexaarylbiimidazole compound
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[ 0008] The photosensitive el enent of the invention
conprises a support, a photosensitive |ayer and a
protective filmlamnated in that order, wherein the
phot osensitive layer is conposed of a photosensitive
resin conposition containing a binder polyner, a
phot opol yneri zi ng conpound, a phot opol yneri zati on
initiator and a conpound with a maxi mum absorption
vavehg@gt RitiocdAe- 4268nmipdundnd dshe rdRhECt %éﬁbrﬁﬂo'rs”n lgnd a
conposed mai nly of pol ypropyl ene. [ 0009] Anot her node
of t dealbylatrisesizehy ecempornd af 4 heersitvangi dye ésee Patent
25conprises a support, a photosensitive |ayer and a

pr ot dotiimenf2).m | ami nated in that order, wherein the

phot osensitive |ayer is conposed of FP07-0147-00 a

phot ¢Batasi dpvwmerssi h JepansssiRatemt Appliaitaom d.asd-openiddEI No.
pol ynmer, a photopol ynerizi ng conpound, a
photdﬁdﬂ%W@gization initiator and a sensitizing agent
representeq by the follown eneral, formula (1), (2)

and/ Eﬁatee') 80%311%%] g% EQ%IFF Anplicatien &@é@@@emgw J0Q3-
5po|&3g98xlene. [ 0010] [Chemical Fornula 1] --ER) a

Disclosure of the Invention

Problems to be Solved by the Invention

[0006] Even the photosensitive element described in Patent document
2, however, does not have sufficient sensitivity for exposure light in
direct writing exposure methods.

[0007] It is an object of the present invention to provide a
photosensitive element that has sufficiently high sensitivity for exposure
light in direct writing exposure methods.

Means for Solving the Problems

[0008] The photosensitive element of the invention comprises a
support, a photosensitive layer and a protective film laminated in that
order, wherein the photosensitive layer is composed of a photosensitive
resin composition containing a binder polymer, a photopolymerizing
compound, a photopolymerization initiator and a compound with a
maximum absorption wavelength of 370-420 nm, and the protective
film is composed mainly of polypropylene.

[0009] Another mode of the photosensitive element of the invention
comprises a support, a photosensitive layer and a protective film

laminated in that order, wherein the photosensitive layer is composed of

FPQ3-0147-00
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R14Ri | R13R12 [0011] In formula (1), each R
i ndependently represents a C4-12 al kyl group, and a, b
and c each independently represent an integer of O-

10sel ected so that the total of a, b and ¢ is 1-6. | 07-0147-00

formula (2), Rl and R2 FP0O7-0147-00 each independently
represent a Cl-20 al kyl, C5-12 cycloallcyl, phenyl,
benzyl, C2-12 al kanoyl or benzoyl group, and R3, Ra, R5,
R6, R/ %h(ﬁ@sen%ﬁn%”%ﬁh E08 8§1ﬁ6f1t Eéntﬁﬁﬁﬁ%rﬁ%hﬂelaﬁ)glymsr a

"R3-RI I ndependently represent hydrogen,
al kybhot@ BRMEeAnAt @mp&Yal)Oa phtBl¥inerizatioh er!i’ﬁ’tiatoﬁ%.n@ a

al koxycar bonyl or “benzoyl. Wen the aforenmenti oned Cl-20
al kytergitining iageft foprdneddkhy the dolfowlrdg peyerbb¥@narla (1y,9e)
atom between the main chain carbon atons, and may be
subsand/ot ed3 i tamdnytheoxprotective bl 2 myc:lompdsyd gnmiym)f
have an oxygen atomin the ring and may be substituted
wi t hpolygremyéne. The phenyl group in Rl 10 and R2 may be
substituted with one or nore groups and/or atons sel ected
frodqmg]dmﬁﬂéﬂr@@ulﬁd]of Cl-6 al kyl, hydroxyl,
hal ogen at ons, cyano, carboxyl, phenyl, Cl-6 al koxy,
phenoxy and C2-6 al koxycar bgnly ) ups. A benzyl group
may be substituted with on& or regroups and/or atons
sel ect omthe group congi g of Cl1-6 15 al kyl,

" car boxyl, phenyl, Cl-6
| koxycar bonyl greyps. The

benzoyl I [ may be substituted wth one or
nore groyps and/ or at Nel e fromthe group
consi st t@bOf Cl-6 al kyl, hy hal ogen at ons, cyano,
car boxyl, phenyl, Cl-6 al kox Bly and C2-6

20al koxycar bonyl groups.In f (3), e and R17 each
i ndependent |y represent hydrogen or a Cl-3 al kyl group,
R11, R12, R13, -14 t /d?an R15 each i ndependently
represent opﬁ onal Oy sub¥tituted Cl1-3 al kyl, hydrogen,
8 carpoxyl ic acid ester, R12,

R13,

N hydr oxyl or thi oI and
R, (her ei (2)
RQ
6 10
R O\RZ R
T16 R15
17,N O O
R
(3)
R4 F R11
R13 R12

[0011] In formula (1), each R independently represents a C4-12 alkyl
group, and a, b and ¢ each independently represent an integer of 0-2

selected so that the total of a, b and ¢ is 1-6. In formula (2), R' and R?
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25referred to as) may bond together to forma cyclic
structure. [0012] The aforenenti oned specific conbination
in the photosensitive FP07-0147-00 el enment of the
invention results in sufficiently high sensitivity
i ght having a peak in the wavel ength range of 390 nm 440
nm In direct witing exposure, light with a peak in the
wavel engt h range of 390 nm#40 nmis used as the active

|'i ghdachadhdepai reph@ehed oAl NICk-¢bf jIRyIn

t hor oughl y Bnd(g'%l?oog, but ieh){alzgr eseﬁtGSi E%eﬁt‘é})?dsl?%lf ?gsnyi,
the baldydveDd 2calkies] WreenBegagipaps and &t ROMRE, R R7, R®, R’
phot osensi tive resin conpositions have maxi mum absorption
wavedrghgR s (heminaf&b referredght av t'"R’aR98pkedch tihdependently
wavel ength range of 390 nm440 nmis |ocated at the

f ri ngpresent Hydragerg b brliZandeylp @akalmizenhatophotyaem s¢darburyl,
resin conposition. Shifting the wavel ength of the

i rr aphemdd O2-¢ralkexyceehanyd] ombenzaybr eMohes the giremeationgd
e BB e Lo ohGT Sl W SR o
L R
few MBS Rethe a2 RERo e Bh aRanaERe 3 Sedh Sof in
mdeqsond AR a3 S HRkLY St bRyt COTENE Boypin R'
phot @?ﬁl(@sﬁn&ﬂéa}sﬁtﬂﬁgyp stithtBH SwiHl bh&! GNhlafe P@g@gﬁ%@%&ﬁ@

i nhi ot opol yneri zation 1ni wever,

t hi sgd t c d ;
sélSctB@t frHe ﬁ)l%s dpycéﬁ‘ﬁst?r@@ﬂfyc{%aﬁﬂdgrl,e?g%& HA8gen

phot osensitive el enent of the invention

enpl gen®l ERIHY, n@drb@ﬂ%/lc,)f pleer8@n <t 1462 iallgh a9 eplieniokR’ aseneds
by general formula (1), (2) and/or (3), a

2, 4, sikoxiyearpbhyl gasupke @i benzyd graup hodp bel spsetiiuzad wdth one
initiator, and a protective filmconposed nainly of a

pol ypr oyt gnen@Snid/on atSusseectahtromathieggronp kconsisting nfiCile6
of resist patterns with sufficiently high sensitivity and
hi ghaldahshydrosyle halggsn aiomsg cianasesirboxapophenyly CJeb A
as a blue laser for the actir\éﬁlight r%s. It is —
t her BRgHEYpars (-6 alkowrdareonsitgrpups-odlibe bsnzeylesrosr BuRs

arvedi ! iy 8, STl ek B
ror oSSt d) RBOHE WRREPEPETRIG ae P ARGR o Raldken
Lot AL eREb . PRSIRREYs G SMOHRY, g, 20
¥ nokekySabindt CBtpSL Y1 Vi - ok ey RISTMAD R jeach

sensifdepeRderRBEpré Rl BFERIRE dya Tangrakylf goap! *'( B, RE?

is possible t6 fiirther 10inprove the sensitivity of the’
phot BStaai tRVeeaeheimgependently represent optionally substituted C1-3

alkyl, hydrogen, trifluoromethyl, carboxyl, carboxylic acid ester,
hydroxyl or thiol, and R" R R, RM, RY R and RY (hereinafter
referred to as "R'*-R'™) may bond together to form a cyclic structure.

[0012] The aforementioned specific combination in the photosensitive

(EP07-0147-00



[0016] R1 and R2 in general fornula (2) each

i ndependently represent a Cl-4 al kyl group, and 12. 3- Rui

are preferably hydrogens. The conpound represented

general formula (2) is nore preferably 9, 10- bP{P07'0147'00
di but oxyant hracene. By using the above conpound as the
sensitizing 15agent represented by general formula (2),

it is possible to further inprove the sensitivity of the

phot erensit toftBe ehaRidh reb@Od A suifeiGeRPRIghdkensRIvesefirahht

by general fornula (3) is preferably

7- di Baviypadaripagi 4n mied nydvetungels irhgeByf 890 ngni4dd akovedn direct
conmpound as the sensitizing agent represented by general

f or mulrHing3yxpdstird, dight sailbh etk 12 Gfieimtaelengtiprange d¢fhiE0 nm-
sensitivity of the photosensitive elenent. [0018] A

pr ef 440 am prasedgsitheraetivalightraysi tiator is 2,4, 5-

5 | o AT TR ot e S o S vy ety e
The density,of fishey Wltglh d@get.ers of .80tggqm or l.arger
i n t REESSBhr dRWEEPRSe Pﬁéﬁ]l Coriot@dBRy ¢RIVET B er tREFAUSC
5/n2. If th ' f. .fi shey i th dj.anet f 80
or "+ aprsnidpel cBokeBSitivhe Teifo: UPy ioRp F2T 4 G THI
th t L5 I d dhgsi f .
resi BPRBTBAT Wt Rrkfniet 387 Pl BB SVEE el pstrin the
tieh . : “eh ;Y
IS %%Ién?:lﬁ E@él%;??‘?ﬁ?oohn{-hﬁ@% i3 %E%df%w >Rk

unit area e protective film

10 thi ckpessafde %émc Of HeCFRdtyEersitivl teSiPEGhBbARLY. 5S%@&ﬁ?nthg

If 5 the thickness of the protective filmis less th
pm t hewveRmgti bf tHeyireldidtbe li@hﬁb?%@ﬁ@a_l hite thé¥fire agignifftantly
adhesi veness of the resist pattern will tend to bé | ower;
and ahersptied sensitrety.i | Onwihe otterdhdml, t har mariusaabsorption
when the protective filmis released during use of the
phot esmekingitheeof klensartsitizing tagentst tepredented, by gehexk fernubs
greater than 50 pmwi Il 10tend to increase the cost of
t he phbti3send(3) are adl entbetwaydorgth 1Thge 0£376 mnpd0arm, thus
form ng nethod of the_invention conprises a |am natiaon

15 st epallawing them e sphstasiosiy accomm shidts) efng Aevemolit e

S A B SR S B
o o O (. GtR oY EapEH STTB REFDE DL b eSNEr 08 gy
o HRRGALR Maldh DLl PRYEeBRLSeEE Bhagiot or
:r g; f‘gltxé"gg{}t[ogpwné}‘fidt%% ik @Htbr. " BSweSe RS i ORGH nb LAY Mhe
20 only reason.
[0014] The photosensitive element of the invention preferably employs
a combination of a sensitizing agent represented by general formula (1),
(2) and/or (3), a 2,4,5-triarylimidazole dimer as a photopolymerization
initiator, and a protective film composed mainly of a polypropylene

25 film. Such a combination allows formation of resist patterns with

sufficiently high sensitivity and high density even when using a laser
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[0022] According to the resist pattern form ng nethod of
the invention, 20it is possible to formhigh density

resist patterns on circuit-form ng boards with high F]%07—9147-00
c

productivity. [0023] The printed circuit board produ
process of the invention conprises a lamnation step in
whi ch the photosensitive layer is |lamnated onto a
circuit-form ng board while releasing the protective

25f i fwehods & bRuepheéofrnbe hictiee BbbRis. f 1O thBR:fore possible to
phot osensitive |ayer, an exposure step in which

pr eseffidbadlys eeddunesprifitet] herduatrboatdsdwithPRighOddisif0and high
photosensitive |l ayer are irradiated with active light

r ay sdefanitioneivepibyglisace pritmgenpisutchmegtosisosensi ti ve | ayer
that has _heen irradiated wwth active |light rays is
devel®Héd Eashrlimeanerat fempadi babovedndependsndyds preferably
pattern-formng step in which a conductor pattern is

f or nBe 19y 1@9@1:3@15&95 rﬁ@ma@wergouaemsrsw& 0§ Brivitily tedzhudyl,

e ok BB e o
o B SRS B ERBRT R R RER LR bl
pr Odﬁ azdlihd: égfrjs:u? f{heoéfoﬁ'&g M‘Q(r?e'a‘ ¢Apb Q0P R ﬂﬁcgeq{sﬂizﬁgg
tgt nvention | &8 pOSSI Fe .o.prodee.a S
Wt ont; e RnLe el SOURLLE (R, i pRRsiBeTte L
the pnpRsdtRe séddiivief ?f‘it;l{]e:;%&twﬁén*sit% Q¥Reatr & met hods.

15Bri ef Description © awi ngs [0026] Fig. 1 is a

schef@0l6] Rt asd RS entdenaal foineilayDpehdtgirmiepend@niyedpresent a
enbodi nent of a phot osenS|3t|%e el enent of the invention.
Expl @ia4i alkydf gByuypholaad R°-R™ are preferably hydrogens. The

compound represented by general formula (2) is more preferably 9,10-
dibutoxyanthracene. By using the above compound as the sensitizing
agent represented by general formula (2), it is possible to further
improve the sensitivity of the photosensitive element.

[0017] The compound represented by general formula (3) is preferably
7-diethylamino-4-methylcoumarin. By using the above compound as
the sensitizing agent represented by general formula (3), it is possible to
further improve the sensitivity of the photosensitive element.

[0018] A preferred photopolymerization initiator is 2,4,5-
triarylimidazole dimer, from the viewpoint of further improving the
adhesiveness and sensitivity.

[0019] The density of fisheyes with diameters of 80 pum or larger in the
protective film is preferably no greater than 5/m’. If the density of

fisheyes with diameters of 80 um or larger exceeds 5/m’, the sensitivity
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[0027] 1: Photosensitive elenent, 10: support, 20:
phot osensitive |ayer, 2030: protective film Best Mbdes

for Carrying Qut the Invention [0028] Preferred FPO7-0147-00

enbodi nents of the invention will now be explained in
detail, with reference to the acconpanying draw ngs as
necessary. ldentical elenents in the drawings will be
referred to by like reference 25nunerals and will be

expl af thecplanbyeneitve. lafdreandetheiacdlabsiaatkesh @f itho rdsidt pattern will
positional relationships are based on the positional

r el atendntohbpdowar.t hEhe diensitngd, fishelyes ss thdaunitee of fisheye-
speci fied. Also, the dinmensional proportions depicted in

t he shaprdrgstamivanistperesisyad (1 ;') phihegerotestiveftloughout

oI o BPIAL S 8 UR anbee h pomany 50 B5L 1
o JRCklb 8ot e onecbE RS hekRact SHES Mnscviy of
" h I P f Q" [.oxy" its . .
cor'r CepaRbRER it FRyEF opthihe R ensrth G rist pattery il
t " " i i ", N .

[ 002 Briec¥s InPhE AppEJoERERE e IR IO USRY pgre casily
CONMPiJhehiSthd }Iarbgec%i% PRI -is qc%@%}@%ﬁﬁﬁgt UseCor WE ;;h@ﬂ%eﬁsitive
protective filmlamnated in that order, erern the

phot erensit! | OB Y Sthet hag@MROHEAREs df LA eRal BOVEm will
resin conposition containing a binder polyner, a

phot enel tiBéreatdthec@RPOLihe, pHvtdfeaboivelJermehntzat i on
initiator and a sensitizing agent represented by the

abov f0(Hr €Tl rdsist paktar Yrmi62)methddast thd)invertibrt bemprises a
15protective filmis .co\rzgosed mai nl'y of pol ypropyl ene.

[ 003mifiatiop et s rveliith wibe gihetesensidivet lager v taminated ento a
preferably used to forma resist pattern by exposure to

| i gheirgnitiomnisgalboard t Wailgaveleasiggh theargretastiveodilmm afa ghe

nm By, performng direci witing exposure using light with
a peahotqaewfévmm@ﬁgéwnrtbﬁﬁomse@wvmﬁx% aRrRxPsuLEgstep

e SESR PP Bebbel B oRRTR Be re
o Tkl D! PUFRL L, P AL RSP, e e
thi Spﬁgfo%xfxé.iﬁge W@}ye?l #90's "R irradiated with active light rays is
developed to form a resist pattern.
[0022] According to the resist pattern forming method of the invention,
it is possible to form high density resist patterns on circuit-forming
boards with high productivity.
[0023] The printed circuit board production process of the invention
comprises a lamination step in which the photosensitive layer is
laminated onto a circuit-forming board while releasing the protective
film of the photosensitive element from the photosensitive layer, an

exposure step in which prescribed sections of the laminated
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[0031] Fig. 1 is a schematic cross-sectional view show ng
a preferred 25enbodi nent of a photosensitive el enent of

the invention. The photosensitive elenent 1 in Fig. 13P07-0147—00

conprises a support 10, FP0O7-0147-00 photosensitive

| ayer 20 and protective film30 lamnated in that order.
The phot osensitive | ayer 20, protective film 30 and
support 10 will now be explained in order. [0032] The
phot pisetosdrisitive: layerareOrrhdiated axbr agbephgedrags, a déveloping
phot osensitive resin conposition conprising a binder

pol ystep , inawhiat ¢ipo Iphotssentitiyeclaypoumat, has been irradiated with
phot opol yneri zation initiator and a sensitizing agent.

[ 0038tivaslightarays és dewelophé thifatera pasistmatterhernsl awpndector
menti oned acrylic-based resins, styrene-based resjns, .
epoxpatteisdarmmg sep 1aswvkich a1 omdistor rastens 1s formed by etching
am de/ epaxy-based resins, al kyd-base esi ns, phenol -
baseel PESNESNG AHCHHHOTTRIE boatdon wﬁsﬁ%emat pAftesp Mg been
conppunds, or as conbi nati ons of two or nore conpounds.
Acry qr'elezlased resins are preferably used for their

ool A Bt PR WG gl by el WiShe
pol -‘/Hﬁfepﬁéﬁ: ?c”isgﬁaoésiﬂf%' YdT%hﬁai*ﬁgg %Eomﬁt&xﬁgﬁéﬁﬁ 8h

such polyneri zabFe nononers the nent1on

ftyrsi@@uitm&ﬁﬁﬁgrsoém @iﬁtmgﬁggodiﬁﬁkz_ tives substituted at

he a-position~or on the arofatic rihg such as

vi ny Effelct 8N thed iV eartigy hy! st yrene, acryl am des such as

di acet oneacryl am de, acrylonitrile, vinyl alcohol esters
such[GR5] 2Qcaorditlg nobuhy ! igtdneion (iteish)mssiblé ctacpbvadkyh
esters, tetrahydrofurfuryl (neth)acrylate,

di mephgtoaensitied hglenfemet Wyitcr sufficentlgi dtipy| aemsinettyy without
(nmeth)acrylate, glycidyl (meth)acrylate, .

2, 2, impairhgussoltion oy adleseancys,atven with the exposure light of
2,2,3,3-tetrafl uoropropyl émat h)acrylate, (meth)acrylic
aci ddrgctovging sEpegle myéthedsaci d, a-chl or (neth)acrylic
acid,. p-..25furyl (nmefh)agrylic acid,

f1 - sB}r%f|1%¢Ferwg}Hltea]§5¥W,lﬂ%| eic acid, maleic acid
ggggmf-%gyﬂsag sé@eln?ét?c %Pohs -%Eét?gﬁal n\HQ\%nsﬁlto%lngnaalplaetfgfred

embodiment of a photosensitive element of the invention.

Explanation of Symbols

[0027] 1: Photosensitive element, 10: support, 20: photosensitive layer,
30: protective film.

Best Modes for Carrying Out the Invention

[0028] Preferred embodiments of the invention will now be explained
in detail, with reference to the accompanying drawings as necessary.
Identical elements in the drawings will be referred to by like reference
numerals and will be explained only once. The vertical and horizontal

positional relationships are based on the positional relationships in the



10

15

20

25

nonoet hyl mal ate and nonoi sopropyl malate, and fumaric
acid, cinnamc acid, a-cyanocinnam c acid, itaconic acid,

crotonic acid, propiolic acid and the |ike. These nFogm_le_OO

pol ymeri zabl e nononers may be used as single conpou
as conbinations of two or nore 5conpounds. [0035] As
exanpl es of (neth)acrylic acid alkyl esters there may be
nment i oned conpounds represented by the foll ow ng genera

f or ndidagvifids,, @ildsd hethzawizeC offeeliulls W tAlsd hethal KiimdHs@sHas
substituted with hydr oxyl groups, epoxy groups, hal ogen
at onproportidres ldiepietedl h 0086 Hrdvinegsi aral ndomettszaidly Miditative.
H2C=C- 000R19 (4) [0037] In formula (4), R18 represents

hydr Sheugbout: thet prgsergr spgeifieatbrR1ther eqmeé'émeﬂl)ac@hc 12cid"
al kyl group. As exan’pl'es of Cl1-12 al kyl, groups there 3/
be nedelsoited wlmylamé rand l'iﬁr @pynespmdlpg ij@ rylic acid"
15hexy heptyl, oct nony undecyl, dodecyl

and i((mth)a&rylatﬁ ur 5¢f¥’¥%or¥@r s, af:[r@@é ' fedex il €QTISFPONding

ront VORBRCHIRR (R DR Z'reh"r‘ﬁgﬁb?n&f‘%ylfegffifﬁy i
B avin it T
(1 S kB By, = 1 7o

(et L[;(gg] VTI% gphd{ﬁ&%%}t fvel ’%&BE&F ryt ahe. mnﬁeﬂe%h}%lses a

(et ese may be used as single conmpounds or

as coidatd pRtoRtnditiPe lyel i 8 QFBRUAYE filnf PATHAMAT iDtha

[ 0039] 'Thé bi nder pol ymer preferably contains a carboxyl

gr ouprderowhtfen vheephsto @éns@fﬁvéim?feﬁvs o@mposel 684 iphbaskasitive
al kal i devel opi ng properties he bi nder pol yner may be

obt aresérd cohtposéi@anpbetaimipgr adiicddr polyywery iaz photopobymerizing

car boxyl group-containing polynerizable Snononmer with

anot hemppuhg,ner phatsipelymenrasion Endiatethendi ewpssisitizing agent
represented by the above general formula (1), (2) and/or (3), and the
protective film is composed mainly of polypropylene.
[0030] The photosensitive element of the invention is preferably used to
form a resist pattern by exposure to light with a peak in the wavelength
range of 390 nm-440 nm. By performing direct writing exposure
using light with a peak in the wavelength range of 390 nm-440 nm as
the active light rays it is possible to easily form a high-density resist
pattern, and the photosensitive element of the invention has sufficiently
high sensitivity for formation of resist patterns by light in this specified
wavelength range.
[0031] Fig. 1 is a schematic cross-sectional view showing a preferred

embodiment of a photosensitive element of the invention. The

photosensitive element 1 in Fig. 1 comprises a support 10,

10
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of further inproving the flexibility, the binder polyner
al so preferably contains styrene or a styrene derivative

as a pol ynerizabl e nononer. [00401 When styrene or P 1_0147_00

styrene derivative is used as a copol yneri zi ng conpone
the content of the styrene or styrene 10 derivative is
preferably 0.1-30 wt% nore preferably 1-28 w % and nost
preferably 1.5-27 wt % based on the total anount of

Copophdekeritivg: tgepiemid protactive €ilmt 30 aohieved in that order.
sati sfactory adhesiveness and rel ease properties. If the

cont £he phetdsensitivhdayed 20, prétetties fltheX) amhagspont 0 widlnnbw
to be inferior, and if it is greater than 30 wt % 15t he

r el ebe explaed midrdelbe | arger, tending to | engthen the

rel ease tinme. [0041] The bi nder polyner has a degree of
di spHI0S20 T hisneplyposensitiegy elaper e%&l # wwelaygr romposed of a

nunbey - aver age nol ecul ar wei,ght) of .preferably 1.0-6.0
and RBPIOSHAYS A COTIRNSHION %Q@B’a?@gbm ﬁﬁe@f PghdBeer
than_§6.

Owll tend t | th dhesi .
oo PRl eANS eep s & meEeanar Raiaiar andqe
nber - | | i ght f t hi nmbodi t
nu g%ﬁYﬁéggg?ﬂp ecul ar wel g or IS e odl nen ar e

neas pernmeati on chromat ogr aphy (GPC) and

Fof oFERSY AL ehffiles for RVAREL BRIYREYREE /A3y B mentioned
wei ght-fit-Haied Hbader s@%%ﬁése@%ﬁ%g?pgg-’bﬁw #&dns, amide-

pol ystyrene neasured accordi ng neat | on

chr oBBdeRg Fadhy, éxﬁﬂ@%pd}%l-‘@és%ﬂefe%ﬁﬁ 8Ms&0QeHBQ, pHRhS]-
preferably FPO7-0147-00 40, 000- 150, 000 and even nore

pr ef Basdal tes#B, DA0h8 AiK00. Tisseahghbe ased ag&ingit @ouipunds or
wei ght of Il ess than 20,000 will tend to result in | ower

dev eho pomdpirsasioms i af twoest staracempmuddgr e Atceylid-based3@81rB00e
wll tend to | engthen the devel oping tinme. 5[0043] Such
bi nderefpribjyrased toayhdie supssipralbaledevelopingmrbperdiesons of
two or more. Wen two or nore different polyners are used
in cthidlatheRinderaplymgr peay bepresieas dor e¥gmple, dyr gadical
copolypers.with different copol ynerizi ng conponents, .two
or nBP BRGNS Ohie Rofme TRRQIAEE. ava AgamAl o sich
wei ght or tyo o noreﬁgolﬁners 10w t,h different, degrees
of dPOREPSIARIE | GBREPTRRE JBFE VARl G ¢ MRETHORG,  Styrene,
pol ymer. is. -500 nor e . ferab
D00 BBy e g IRl Als TRhdyifeg of Rthé
ngK v [ -1 L1 tepc g
K Sy RSP0 LAE L R et KA0EE B
15r eghéft %&‘Qﬁ‘ae‘é{o EryARIRE YR oAl | {1Eogol Y& sikhlas
tend to be reduced. [ 0045] THe phot opol’ynerizing conpound
nmay Reénydivbone dihél (aRmatRdic acid alkyl esters, tetrahydrofurfuryl
(meth)acrylate, dimethylaminoethyl (meth)acrylate, diethylaminoethyl
(meth)acrylate, glycidyl (meth)acrylate, 2,2,2-trifluoroethyl
(meth)acrylate, 2,2,3,3-tetrafluoropropyl (meth)acrylate, (meth)acrylic
acid, a-bromo(meth)acrylic acid, a-chlor(meth)acrylic acid, f-
furyl(meth)acrylic acid, B-styryl(meth)acrylic acid, maleic acid, maleic

acid monoesters such as maleic anhydride, monomethyl malate,

11



one or nore ethylenic unsaturated bonds, and exanpl es
t hereof include bisphenol A-based (neth)acryl ate

conmpounds. As preferred exanpl es 20of bi sphenol A—E&gﬁf] 147-00
(et h)acryl ate conmpounds there nay be nentioned co dg )

represented by the follow ng general fornula (5). [0046]
[ Chem cal Fornmula 3] FP07-0147-00 O ,
0-+X-0)-CGCCH P H3CG-CC H3 (z2)t 0 !l

monoethyl malate and monoisopropyl malate, and fumaric acid,

cinnamic acid, a-cyanocinnamic acid, itaconic acid, crotonic acid,
propiolic acid and the like. These polymerizable monomers may be
used as single compounds or as combinations of two or more
compounds.
[0035] As examples of (meth)acrylic acid alkyl esters there may be
mentioned compounds represented by the following general formula
(4), and the same compounds with the alkyl groups substituted with
hydroxyl groups, epoxy groups, halogen atoms or the like.
[0036] [Chemical Formula 2]
R18

H,C=C—COOR" w
[0037] In formula (4), R'® represents hydrogen or a methyl group, and
RY represents a C1-12 alkyl group. As examples of Cl1-12 alkyl
groups there may be mentioned methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and their structural
isomers.
[0038] As examples of compounds represented by general formula (4)
there may be mentioned methyl (meth)acrylate, ethyl (meth)acrylate,
propyl (meth)acrylate, butyl (meth)acrylate, pentyl (meth)acrylate,
hexyl (meth)acrylate, heptyl (meth)acrylate, octyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, nonyl (meth)acrylate, decyl (meth)acrylate,
undecyl (meth)acrylate and dodecyl (meth)acrylate. These may be
used as single compounds or as combinations of two or more

compounds.

12
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0-EY-0)-CGC=C H2 gl R21 [0047] In general formula (5), R2
and R21 each independently represent hydrogen or nethyl.

X and Y each independently represent a C2-6 al kyl eneFPO’é—Ol47—00

group. As C2-6 al kyl ene groups there may be nenti oned

et hyl ene, propyl ene, isopropylene, butylene, pentylene
and hexylene. O these, preferably X and Y each

i ndependent|ly represent ethylene or propylene, and nore
pr ef OGRS yTho binder @obyhyt prefegibbypentatse,capb@id groap €rom
positive integers selected so that (p+q) = 4-40,

pr ef theabvigwpoddt, oforahprvahgr alry 8afiffactren alkmle developing
preferably 8-28, yet nore preferably 10 8-20, nuch nore
pr ef pregsiryyess- 1Bherdnddss polyinedrematyl e golitaineds fop-expmipde, by
| ess than 4 the conpatibility with the binder polyner,

wi | | Tadigl pelyserizafien, olwai $aDPRY] grepp-rantginang qrolymarizalle

e B g P LG, L b
oo ok SUSBE SRy ind BB 8558015, 13! BRER; BORhe Shs6 brdttly
i1 SRR o8 o Bt P2 5 Bofp e o
al kyt(?(@ﬁf(aam al f%rre hgxdrgxygtyréﬁ%ig@e%ﬁéxyﬁl | Goelg as a

carb car boxy cyl wth a a group, acy

Wi t hc%&?«nﬂ&izﬁhé%orﬁ%&%ﬁt, Qe 28orbO0f thel-séfhene or styrene
al koxycar bonyl ,” C2-10 al kyl car bonyl, C2-10 al kenyl, -10

N- al eticatikan®prefepibla M@t eays| imoré i prgferalilyc rpgaimatnaind
group, or an aryl group substituted with any of these

gr oupsosas pwefesdblyuenf <27 TheXe badest i bmenhs natpl alaswundr rof
fused rings. The hydrogens in these substituents may al so
be r eppalyettrinng hecoafporentyt i ionedrdeubstoi t achieye ssatikfaatory
hal ogen atons. |f the nunber_ of substituents is two or

nor e adhersvengss end neleasespropeitiage nt & thesgonienttis dess daam. lowt%o

different. The letters nd, t, each i ndependent|

repr éla,%ﬁéheéhvwswéﬁ ted @Lahfe m[femls]ansisxg s gprater then 30 wi%
corrpglgen%z repr esen‘t.1 d gé&?ene al f?rr}%a é_fez fbove t here
ey B TRIFASE GHaR VI SEriatest (Aagiasda Tenaheh deyplepse time.
Conp?b‘@fﬁsfﬁg %:i:’ﬂzde%'p%l)%lg'f has a degree of dispersion (weight-average

molecular weight / number-average molecular weight) of preferably

1.0-6.0 and more preferably 1.0-3.0. A dispersibility of greater than
6.0 will tend to lower the adhesiveness and resolution. The weight-
average molecular weight and number-average molecular weight for
this embodiment are measured by gel permeation chromatography
{(GPC) and expressed in terms of standard polystyrene as the reference
sample.

[0042] The weight-average molecular weight of the binder polymer
(based on standard polystyrene measured according by gel permeation

chromatography (GPC)) is preferably 20,000-300,000, more preferably

13
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15( (et h) acr yl oxypol yet hoxy) phenyl ) pr opanes, 2, 2- bi s(4-
((met h) acryl oxypol ypr opoxy) phenyl ) pr opanes, 2, 2- bi s(4-
((
((

met h) acr yl oxypol ybut oxy) phenyl ) pr opanesand2, 2- bi S(ﬁ'P07 0147-00
met h) acr yl oxypol yet hoxypol ypr opoxy) phenyl ) pr opanes.

These may be used as single conpounds or as conbinations
of two or nore 20conpounds. [0049] Asexanpl esof 2, 2- bi s(4-
( (et h) acryl oxypol yet hoxy) phenyl ) propanes there nay be

nment 400ed-150,000 and even more preferably 40,000-80,000. A weight-
2, 2-Dbi 5(4 ((rret h) acryl oxydi et hoxy) p enyI ) pr opane 2,2-brs(

4: ( avartpg anslptiday tveight digsgsphem 20)00opdhend, ta-rbsuit @ lower
25( (et h) acryl oxyt et raet hoxy) phenyl ) propane, 2, 2- bi s( 4-

nedh\}dopyﬂgoqupbnnaemmnw,phnmgrﬂxenniaare390;00@1 w(}-tend to
rrei h) acryl ox hexaet hoxy) phenyl ) propane, 2, 2- bi s(4-

((

E( hmcy) phenyl ) pr opane, 2 , 2 -bis(4-

i B e e 2 o

(SE )ac;ﬂ\{l oxy glehoxgz%)_gahen L%iﬁ%;%géﬁggy@gréblgqesilged n
combination, they may be, for example, two or more copolymers with
different copolymerizing components, two or more polymers with
different weight-average molecular weights, or two or more polymers
with different degrees of dispersion.
[0044] The acid value of the binder polymer is preferably 100-500
mgKOH/g and more preferably 100-300 mgKOH/g. If the acid value
is less than 100 mgKOH/g the developing time will tend to be longer,
and if it is greater than 500 mgKOH/g the developing solution
resistance of the photocured photosensitive layer will tend to be
reduced.
[0045] The photopolymerizing compound may be any one that contains
one or more ethylenic unsaturated bonds, and examples thereof include
bisphenol A-based (meth)acrylate compounds. As preferred examples
of bisphenol A-based (meth)acrylate compounds there may be
mentioned compounds represented by the following general formula
(5).
[0046] [Chemical Formula 3]

14



10

15

nmet h) acr yl oxydodecaet hoxy) phenyl ) pr opane, 2, 2- bi s( 4-
nmet h) acryl oxytri decaet hoxy) phenyl ) pr opane, 2, 2- bi s( 4-
met

((met h) acryl oxypent adecaet hoxy) phenyl ) pr opaneand2,

(4- ((meth)acryl oxyhexadecaet hoxy) phenyl ) propane. These
may be used as single conpounds or as conbinations of two
or nore conpounds. [0050] O these,
2,2-bis(4-(nethacry|oxwﬁentaethoxy)phenyl)propane i's

commerci al ly avail abl.e ks BPE-500 (product of

Shi n- Nakanur aOI%éﬂw_e‘r@)g_a@CGC,:ElCchiz) , and2, 2- bi s(4-

(et hacryl oxypent adecaet hoiy& phenyl ) propanei scommercial ly
avai l abl e a -1300 (pr offuct of ~Shi n- Nakanura Cheni cal

Co. , Ir_{gﬂ.)_._Any f these may be used alone or in
conbi nat’fo wo or nore. [0051]

mentionegh ~__~__

2, 2- bi s(gI-S?( Ct h)Cch?'r yl oxydi pr opoxy) phe@l ) pr opane, 2, 2-bi s
(4- ((meth)acpyl oxytri propoxy) phenyl) propane, 2, 2- bi s(4-
((meth)acry, t rapr opoxy) phenyl ) pr opane, 2, 2- bi s(4-

( (et h) acryl oxy g opoxy) phenyl ) propane, 2, 2- bi s(4-
hexapr opoxy) phenyl ) pr opane, 2, 2- bi s( 4-
hept apr opoxy) phenyl ) pr opane, 2, 2- bi s( 4-
((met h) acryl oqyoet apr ogﬁxy) phenyl ) pr opane, 2, 2- bi s(4-

((net h)acryl O%Wr;oﬁoﬂx%‘):pimyl ) propane, 2, 2- bi s(4-

R21
[0047] In general formula (5), R* and R* each independently represent
hydrogen or methyl. X and Y each independently represent a C2-6
alkylene group. As C2-6 alkylene groups there may be mentioned
ethylene, propylene, isopropylene, butylene, pentylene and hexylene.
Of these, preferably X and Y each independently represent ethylene or
propylene, and more preferably both are ethylene groups. Also, p and
q are positive integers selected so that (p+q) = 4-40, preferably 6-34,
more preferably 8-30, even more preferably 8-28, yet more preferably
8-20, much more preferably 8-16 and most preferably 8-12. If (p+q) is
less than 4 the compatibility with the binder polymer will tend to be
lower, while if (p+q) is greater than 40 the hydrophilicity will tend to
increase, resulting in a higher absorption percentage of the cured film.
Z' and Z* each independently represent a halogen atom, C1-20 alkyl,
C3-10 cycloalkyl, C6-18 aryl, phenacyl, amino, monoalkylamino or
dialkylamine with a C1-20 alkyl group, nitro, cyano, carbonyl,

15

h) acryl oxyt et radecaet hoxy) phenyppr opane, 2, 2- bi _%?_9147_00
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t h) acryl oxydecapr opoxy) phenyl ) pr opane, 2, 2- bi s(4-
t h) acryl oxyundecapr opoxy) phenyl ) pr opane, 2, 2- bi s(4-

3 3

—~

th)acryl oxytri decapropoxy) phenyl) propane

((met h) acryl oxyt et radecapr opoxy) phenyl ) pr opane

- bi s(4-

t h) acryl oxypent adecapr opoxy) phenyl ) pr opane, 2, 2- bi s(4-
fitapty] O1yIexadaaReeRe X ¥ eRd-Br0TaNg0 andirb 1,

Any 10of thesé may be used al'one "of in corbi nati ons

t varbokyNsaeboxXyROOA] withex aipll@salki?l Zrdus (deyl with a C1-10
nmet h) acr yl oxypol yet hoxypol ypr opoxy) phenyl ) pr opanes
er elkybhgrdm, r20 aled®, C162¢ alkoxycarbonyl, C2-10 alkylcarbonyl,

((met h) acryl oxydi et hoxyoct apr opoxy) phenyl ) propane, 2 , 2- bi
s(4-C2-10 alkenyl, C2-10 N-alkylcarbamoyl, or heterocyclic ring-

15( ( net h) acryl oxyt et r aet hoxyt et r.apr opox henyl r opane, 2
2( y(gp@qtm).mng Sérouﬁi or an aryl grgup subs%tutlgd “¥1)tl? anyyoi) tﬁesepgroups

t‘hge%??sﬁﬁs%a & eéégﬁ%s;r & A Eorer T Nngs. " The
conbj tlons of WO 0053 []ﬁ tlve% én‘b
afor H’ﬁe&lb ﬁeﬁ'd ecﬁmtma? ylhrﬁp CEd by rtis
ot ISR RHREE sty n% Laﬁaéféﬁ% %tﬁ%sﬁ 3% Sod Ry gt
(br ag i ERREiHua SRS, HeSRAF TP mfe ﬁsnyﬁi‘?% pe, the
a COBXMRE Gralift¥reayal Tﬁ@ |1 &xtdre rsk@ida@' eRIHOHIde end‘éiﬁlyolf Ip&&%ﬁ? an

may be used al one or in conbinations of two or

25[ OQzdgerAst (danpl es of phot opol yneri zi ng conpounds ot her
t han bi Sphenol A-based (neth)acryl ate conpounds there may
be nME048n&dl exEfPTesOdAdoPounds represented by general formula (5)

(
(
5
(
s

ggambg

(
(
(
(
(4-
, 2,
(
(
I

f
(
h

(
(
I
0
(
t

above there may be mentioned bisphenol A-based (meth)acrylate

compounds such as 2,2-bis(4-
((meth)acryloxypolyethoxy)phenyl)propanes, 2,2-bis(4-
((meth)acryloxypolypropoxy)phenyl)propanes, 2,2-bis(4-
((meth)acryloxypolybutoxy)phenyl)propanes and 2,2-bis(4-

((meth)acryloxypolyethoxypolypropoxy)phenyl)propanes. These may

be used as single compounds or as combinations of two or more

compounds.

[0049] As examples of 2,2-bis(4-
((meth)acryloxypolyethoxy)phenyl)propanes there may be mentioned
2,2-bis(4-({meth)acryloxydiethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxytriethoxy )phenyl)propane, 2,2-bis(4-
((meth)acryloxytetraethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxypentaethoxy)phenyl)propane, 2,2-bis(4-

16

met h) acryl oxydodecapr opoxy) phenyl ) propane, 2 2 bu@lg& 0147-00



10

15

20

25

conmpounds obt ai ned by reacting a,f3-unsaturated
carboxylic acids with polyhydric al cohols, conpounds

obt ai ned by reacting a43-unsaturated carboxylic aci d§P07—0147-00

wi th glycidyl group-containing conpounds, urethane
nmononer s i ncludi ng urethane bond-contai ni ng
(meth)acrylate 5 conmpounds, nonyl phenyl di oxyl ene

(et h)acrylate, y-chloro-13-

hydr m&hmﬁlo\éghmm@@whm{,ﬂ)pwpéﬂw - 0- pht hal at e2,2-bis(4-
P- hydr oxyet hyl f 3' - (et h) acr yl oyl oxyet hyl - o- pht hal at e,

3- hy fmoeth jrcoplpiyh&itacthory Jpheayhpmpaazy et hy| - o- pht ha2abie(4-
(meth)acrylic acid al kyl esters and EO-nodified .
nony(erm@h crylosybgtacthpksjphienyhpsapamay be used al on22ebis(4-
10i n conbi nations of two or nore. These conpounds are

pr ef imaghjachsledynenassannahemn ) EePptot opol yner i zi ng2-bis(4-
d 0055 th i id b ti d

xS bl oR3 e A B PRI | | ¢ aci do. || 0S8GMISAG

5 DR o Vel RGBS yor dyl ot hepl bISCE

tri(

2 2. BV R) Sy iy RO o) 25
e SUTRREVR S ASaSA RIEAIBANIARCC o0 COMP! N2bleg.
BT o B Ry B P, O gr oup e
t he m(ﬂ@mbdd@mxgpénﬁaé@@w&@@)ﬁ@pmﬁs sugfil as 2,2-bis(4-

i sophorone diisocyanate, 2, ol uene dii socyanate,

2, 4- (ahedaerdioxgheyaivahethaxg)phefiyhpropant hy These may be used
di i socyanate, as well as

tri s@ésitgh eompbongs et assairhlyinetiens y£ovo or more compounds.

25i socyanat e) hexanet hyl enei socyanur at e, EO- nodi f i edur et han
e di (0@20)Q¢r ;heac,e,2,%\%@S(Mmﬁhlaqryimlsemﬁaeﬂuowmhmwb)propane
di (neth)acrylate. FP0O7-0147-00 "EO' stands for .ethyl ene
oxi déS camemarriEty nyailabled ag oRpbud HRsodas| ol IShinValamera

of ethyl eneoxy groups. "PO ds for propyl ene oxi de,
and I58Wdi fi ed ound h t%;b,m ock sthtcture o§=29b15(4'

R T R L R R
o) S RRAREATE ST SEar S PP GTRATRA G AL D)
ey DEpERHLRDttL e S AREACKE, BlmSLoAPkRE &y Rl col

conbirpatjoag of two oreymglesonMpounds. JKO[ 0058] As2 2.bis(4-
exanpl es ]of (et h) acry?i c lS\lgi d al kyl esters there may lks)g

t i(anedh hét R by lmérei
gﬁtn y:(g?rret) ehr:%igcr y g{}?rd:\%%qg- et r?g?pﬁggflllﬁs(l(r}rlet h@;?(r: yelyat el.ﬁmned

Thes &, Iabys(B€(mstijaaylaiydgirepoxyphenglipapans, combi naL2-bis¢-

of two or nore conpounds. [0059] As exanpl es of conpounds

obt ai(fredthdscry keytiiprgppsy ypigdyl)propsseal cohol s with 2,2-bis(4-
ad43-unsaturated carboxylic acids there may be nentioned

pol ydfmgthaasyloxyatrapropetnp At IRIOBaNGs t h™ 2- 14 et hyiZehis(4-

e P e R O

tri n?%&&h%grwc&%ﬂgxapropoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxyheptapropoxy)phenyl)propane, 2,2-bis(4-

17
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tri(meth)acryl ate,trinmethyl ol propaneet hoxytri (nmeth)acryla
te, 20trinethyl ol propanedi et hoxytri (neth)acryl at e,

trimethyl ol propanetriethoxytri (meth)acryl ate, FP07-0147-00

trimet hyl ol propanet etraet hoxytri (nmeth)acryl ate,

tri met hyl ol propanepent aet hoxy tri (nmeth)acryl ate,

t et ranet hyl ohnet hane

tri(nmeth)acryl ate,tetranethyl ol met hanetetra(neth)acryl ate

25 (ehothyaepylospeghyrpoxdiftery pespankat €s Wi th 2-13.2-bis(4-

propyl ene groups,

di pefinagthjachyloxphmeapraporst)phecylyprapenali pent aer yt hr2 Lebis(4-
FPO7-0147-00 hexa(neth)acrylate and the |ike. These nmay
be u§@acthincsyloyydecapreraydshanylpsopanehi nat i ons of 2,Aebisid-
nor e conpounds. [ 0060] The phogtopol yneri zati on )
init (@mgﬁ)mlosmaﬁwmw rQPADC at es or  2,2-bis(4-

B o e R B R SIS D BF ORI pat o T T4 ahiBts

b et e R R e SR R R DR o e any 2:2-bis(4-

bi s( ) one an ’

2-b - .

i el R e erlory eradssaap R OBhE OB R Snone.- 1, 2- H2TgHE

1- ok % 59 -Ab bis(4-

o Rk b HBAC T TR AR 6P, 900N 32-bis(4
. b o

PR &R xR RARE A0 IR ARERYD BRARE Nind Fhe ke PRy

sucho@ishdae sy Bé Bddwlbliebalin c@mbiriationk af YWoor gl e

di mers such as 2-(o-chl orophenyl)-4, 5-di phenyl i m dazol e

di mef(052](Ashl or ophenydardhlbs di (et hoxyyghenyl ) i mi da2ebie(4-
di mer, 2-(o- 15fluorophenyl)-4, 5-di phenyli m dazol e di ner,
2-( o(ﬁmethaaom]mampomem@wdlmemy)pﬁcmd{;)repmmmm anay be

2- (p- et hoxyphenyl) - 4, 5- di phenyl i m dazol e di mer; )

acr i aansiogedi vati ves such as 9- phenyl acri di ne and 2,2-bis(4-

N P REH RN F RSB DR PSISTORE, Ly 5224

2. %, SCTRISY o e BSHRPR BRAE BF I PPBR M A 2.2-bis(4-

Lyt ey R R e d T RB S P HRPFoR o (Be THEE

i UL PERHIBY i SRR L SRERLASLE RIS oP ndi® O
[0053] Derivatives of the aforementioned bisphenol A-based
(meth)acrylate compounds may also be used. As such derivatives
there may be mentioned compounds obtained by addition of acrylic acid
to the diepoxide group of bisphenol A. VISCOAT #540 (trade name of
Osaka Organic Chemical Industry, Ltd.) is a commercially available
marketed product. Any of these may be used alone or in combinations
of two or more.

[0054] As examples of photopolymerizing compounds other than

bisphenol A-based (meth)acrylate compounds there may be mentioned
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[0061] A preferred photopolynerization initiator is2,4,5-
25triarylimdazole dinmer, fromthe viewoint of

adhesi veness and sensitivity. FPO7-0147-00 [0062] FEI?(%-OIM—OO

sensitizing agent allows nore effective utilization

t he absorption wavel ength of the active |ight rays used.
The sensitizing agent is preferably a conpound with a
maxi mum absor pti on wavel ength of 370 nm 420 nm Usi ng

suchc@npemsdd dBfiatidage Héackisgod Gluitah @atcdecbow@Eid hoids aaith
provide sufficiently high sensitivity for exposure Iight

i n dpolghydmc idlcsiplexpmapoendedbadsed bf tehetimgi, frumsaturated
absorption wavel ength of the sensitizing agent is |ess

t hanca&B0xylie whelsserthi glyeidyy gronp-dontaiingr ¢dmhpouredsp asethene
light wll tend to be reduced, and if it is greater than
420 menontess st wsiuding | wrethrnew bmghcoxetaunngmnémﬁl)mrwlate

bt b 55

RS T e AP

i pé%}l%:tﬂﬂfrﬁﬁﬂ%ye GGBEe or m éc'(”i?" RO

| ndeBﬁ%ﬁé@r&%ﬂ&w&ﬁﬁ%-ﬁhﬁlaﬁé}&n@ﬁlﬁ’érylic acid alkyl esters and
EO-modified nonylphenyl (meth)acrylate. These may be used alone or
in combinations of two or more. These compounds are preferably
used in combination as photopolymerizing compounds.
[0055] (Meth)acrylic acids may be mentioned as examples of ao,p-
unsaturated carboxylic acids.
[0056] As examples of glycidyl group-containing compounds there may
be mentioned trimethylolpropanetriglycidyl ether tri(meth)acrylate and
2,2-bis(4-(meth)acryloxy-2-hydroxy-propyloxy)phenyl. These may be
used as single compounds or as combinations of two or more
compounds.
[0057] As examples of urethane monomers there may be mentioned
addition reaction products of (meth)acrylic monomers with an OH
group at the P position and diisocyanate compounds such as isophorone
diisocyanate, 2,6-toluene diisocyanate, 2,4-toluene diisocyanate and
1,6-hexamethylene diisocyanate, as well as
tris((meth)acryloxytetraethyleneglycol
isocyanate)hexamethyleneisocyanurate, EO-modified urethane

di(meth)acrylate, and EO and PO-modified urethane di(meth)acrylate.
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group, and a, b and c each independently represent an
integer of 0-2 selected so that the total of a, b and c

is 1-6. Multiple R groups in the 20sanme nol ecul e "ay]f‘;g@-OIM—OO

either the same or different. The C4-12 al kyl group

be straight-chain or branched, and it is preferably an
n-butyl FPO7-0147-00 (hereinafter also referred to as
"butyl"), tert-butyl, tert-octyl or dodecyl group. [0066]

As SYRO fst@d%xmtnﬁeﬁé o&@d|) Qiidden BEMMRSERES ColypAfERS a
formula (1) there may be ment i oned

1- (4bloekt stbudtyte mxlﬁedf’thy])enaeﬁy Yarplip®- "PO" stands for propylene

5phenyl - pyrazol i ne, enyl-3-(4-tert-butyl-styryl)-5-(4-

tertehﬂeylandaheni?ﬂ-nmﬁnﬁa%l cmmpoﬂn& hés a block structure of

s-(4-tert-butyl-phenyl)-3 -(4-tert-butyl- styryl)-

pyr apsipyteneoxy- grpupesr t A@cwe@mpiw of 3n- EGy fied urethane
yraz (4-tert-octyl -

R me@)@beﬁ!%t:etn s yodyp ﬁ@nmﬁlsy%ﬂéﬁ hb by Shin-Nakamura
bl 5 &gp{n?%aélt ,,yl&’ ﬁ%‘f %g%mplﬁeoflal% £O,PO-modified urethane
103;’@{@9{@@0“@%@ St el RS BHE3ES) U3 (product of
St yr gﬁ{l&lﬁfa{(émﬂ%j ?ﬁ}’émlggle '@’01) TR azehlge n‘]a)ﬂ Hedodacyd sﬁ{hqg
dOde&%!ﬁ‘lp%{lﬂ&é’ & aPedftbHiafEaY br RIS BY Hor@%%ﬁﬁ:ﬂu‘nﬁ? 1-(4-tert
phenmyg:? Aéf éx%fﬁpl@élbl"(r&étb{)'a)é@lréaéﬂi' hB&1 -udry | theRehsd) be

yrazol i né,
tert nﬁhtmhe@heﬁﬁéﬂ)yw (rﬂeﬂ'ngédrylmt Y| el T yiheth)acrylate, butyl

-(4-tert-octyl -phenyl pyr azol i ne,
1 ( 4(rdeﬂx9wb/law angl ]Z}etﬁyméxybﬁhelhbuqzy}asé yrYhgsetmiy bearstd hs
single compounds or as combinations of two or more compounds.
[0059] As examples of compounds obtained by reacting polyhydric
alcohols with a,B-unsaturated carboxylic acids there may be mentioned

polyethyleneglycol di(meth)acrylates with 2-14 ethylene groups,
polypropyleneglycol di(meth)acrylates with 2-14 propylene groups,

trimethylolpropane di(meth)acrylate, trimethylolpropane
tri(meth)acrylate, trimethylolpropaneethoxy tri{meth)acrylate,
trimethylolpropanediethoxy tri(lmeth)acrylate,
trimethylolpropanetriethoxy tri(meth)acrylate,
trimethylolpropanetetraethoxy tri(meth)acrylate,

trimethylolpropanepentaethoxy tri(meth)acrylate, tetramethylolmethane
tri{meth)acrylate, tetramethylolmethane tetra(meth)acrylate,
polypropyleneglycol di(meth)acrylates with 2-14 propylene groups,
dipentaerythritol penta{meth)acrylate, dipentaerythritol
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phenyl) - pyrazol i ne, 1- (4-tert-butyl - phenyl)-3-(4-dodecyl -s
tyryl)-5-(4- dodecyl - phenyl)-pyrazoline,1

- (4-dodecyl - phenyl ) -3 -(4-tert-o ctyl- FP07-0147-00

styryl)-5-(4-tert-octyl-phenyl)-pyrazoline,
1-(4-tert-octyl - phenyl)- 3-(4-
dodecyl -styryl)-5-(4-dodecyl - phenyl) - pyrazoline, 1- (2, 4-di
-n-butyl - 20phenyl)-3
- g 4-16)@:5{| 3ﬁt%egh)§bﬁjﬂa/té) ahd (theddilecy! ThBsyinhy PYE aasdd NB, bingle
pneny

, 5- deempotndsdryds ctiybinddiens ¢Bive dir nteee cotpophdphenyl ) -
pyrazollne 1-pheny1-3-(2,6-di-tert-butyl-styryl)-5-(2,6

- t ef006The pbh@rpph})mmzaam iniitietor mayp Hengity Fompound that

-(2,5-di-tert-butyl - yl) (2,5-di-tertbutyl -phenyl)-p
yr azblil#es of-aeeliyates H%@t@cclynwn@atlgm -oft theyphotgpphmesriging
25n- but yl en
, 4- dq:olp%pwg %g Eﬁ%rﬁplz cg“ pehogpmly@egmatlon initiators there may

el pyraé&t;é”% FROBGRIE 00 Ksiffisor | naich © cas  44-
S R S R o tpi#aoﬁé“ hag! Y o1iL3
"3 hb i pRend yc?ffﬁgﬁé@ofzfna.w ?uta{w% S msthyl 4
i i

?:Bfgl?g}]z?ﬁmfﬁqhﬁlﬁg » bBhz&iRd &mﬁé\ﬁﬂiﬂs nggfendentienzoin  and
alkylbenzoin; benzoinether compounds such as benzoinalkyl ether;
benzyl derivatives such as benzyldimethylketal; 2,4,5-triarylimidazole
dimers such as 2-(o-chlorophenyl)-4,5-diphenylimidazole dimer, 2-(o-
chlorophenyl)-4,5-di(methoxyphenyl)imidazole dimer, 2-(o-
fluorophenyl)-4,5-diphenylimidazole dimer, 2-(o-methoxyphenyl)-4,5-
diphenylimidazole dimer and 2-(p-methoxyphenyl)-4,5-
diphenylimidazole dimer; acridine derivatives such as 9-phenylacridine
and 1,7-bis(9,9'-acridinyl)heptane; and N-phenylglycine, N-
phenylglycine derivative and the like. The two aryl-substituted groups
of the aforementioned 2,4,5-triarylimidazoles may identical to form a
symmetrical compound, or they may be different to form an
asymmetrical compound. These photopolymerization initiators may
be used alone or in combinations of two or more.

[0061] A preferred photopolymerization initiator is  2,4,5-
triarylimidazole dimer, from the viewpoint of adhesiveness and

sensitivity.
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C1-20 al kyl, C5-12 cycl oal kyl, phenyl, benzyl, C2-12
al kanoyl or benzoyl. R3-R each independently represent

hydrogen, Cl1-12 alkyl, 10a hal ogen atom cyano, car b]?%(i’}_{)lﬂ-oo

phenyl, C2-6 al koxycarbonyl or benzoyl. [0069] When

af orenenti oned Cl1-20 al kyl group is a C2-12 al kyl group,
it may have an oxygen atom between the nmain chain carbon
atons, and nmay be substituted with hydroxyl. The C5-12
cycl gmszgyrhelﬁe@ﬁziﬁg@gferﬁamﬁ)w ek 08 AfveMutiNzAtish lofNde
and may be substituted w th hydroxyl. The phenyl group in
R1L astskdnptiomywbeleihib taft theesttivet Hglineayer usgdl € THeob@sitizing
and/ or atons selected fromthe group consisting of Cl-6
al | cygenthy gredenably habogenndtwitls 2 neaxdmum absdrpkiph, wplebengdth
Cl-6 al koxy, phenoxy and C2-6 al koxycarbonyl groups. A
benzof 3gPoup-42ynhe 20singsstichua @dnsd}tizimgoa@nbracnortﬁng rtoups
and/ or atons selected fromthe FPO7-0147-00 group . i
consimentign sangrowidg Ritficienyiyoghisensitivsydor skpasiredighian
car bqxyl, phenyl, Cl-6 al koxy, phepoxy and C2-6 }
al ko%yedr BEHIINE g csnpEIre THReHRAS Oy | fgrtgﬁlp MAKIRUE H gDFPPHAY

oo cluglentinof the Stk adeat 1Pl it 30 Sim Ahe Tensitivity
hyd I I ) . , Cl:6., .
al k fﬁcgry grdna Ry Gt TERDSUSRBEGY b B, it ds
Pt hEeat, R TR0 G She Satfilfy Ryl Rl Wiiend
of cw@émépns of Rl and R2 include a conbi nati on of

g

et hy roups, a 10conbi nation of propyl groups and a

co ”b%%ﬁ?i] OAls %nﬁ‘ﬂf(zﬁig &%e@Hﬂé_Sthe['@ Qﬁéj} HRS nitiioBEH Sthi SRMIRIRS
of -R "there may be nti oned hydrogen, nethyl, ethyl,

pr opphsedoetinipourBrdnd corhpsithds Awld, bptheefillowing general
pent enyl, hexenyl, heptenyl, ethoxycarbonyl,
hydr éxyeilb ¢k €2y bo(B)l alitse exyoxy usédoatbhe at i nsmbindidnBbf
i nclude all hydrogens, a

two or more.

[0064] [Chemical Formula 4]

(1)

[0065] In formula (1), each R independently represents a C4-12 alkyl
group, and a, b and ¢ each independently represent an integer of 0-2
selected so that the total of a, b and ¢ is 1-6. Multiple R groups in the
same molecule may be either the same or different. The C4-12 alkyl

group may be straight-chain or branched, and it is preferably an n-butyl
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15 conbi nati on of one group as nethyl, ethyl, propyl,
butyl, pentyl, hexyl, propenyl, butenyl, pentenyl,

hexenyl, heptenyl, ethoxycarbonyl, hydroxyethoxycar bﬁpqﬁ-om-oo

or phenoxy and the rest hydrogens; and a conbi nation ©
two groups as nethyl, ethyl, propyl, butyl, pentyl,

hexyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl,

et hoxycar bonyl , 20hydr oxyet hoxycar bonyl or phenoxy, or

di f f giegeihationbisoatfars] they Bodtyl"antkri-betyl eett-bytdt ogeodecyl

[0072] As specific exanples of conpounds represented by

genegaiuptornmul a (2) there may be nenti oned

9, 10- di net hoxyant hracene, 9, 10- di et hoxyant hracene,

9, 10[0066)t A yapecHica caampiesd 0f, ammpoundst mepegsented by general

0. TOMRTIHUE oK §RTE e bR huiec ddiestyuy hpbere sy -S-

AEC AT PG L W )

o R S SR O PSR FELTA B s

PRGBSI SRSt PRI, Bort a1
phenyl-3-(4-tert-octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazoline,  1,5-
bis-(4-tert-octyl-phenyl)-3-(4-tert-octyl-styryl)-pyrazoline, 1-(4-
dodecyl-phenyl)-3-styryl-5-phenyl-pyrazoline, 1-phenyl-3-(4-dodecyl-
styryl)-5-(4-dodecyl-phenyl)-pyrazoline, 1-(4-dodecyl-phenyl)-3-(4-
dodecyl-styryl)-5-(4-dodecyl-phenyl)}-pyrazoline, 1-(4-tert-octyl-
phenyl)-3-(4-tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazoline, 1-(4-
tert-butyl-phenyl)-3-(4-tert-octyl-styryl)-5-(4-tert-octyl-phenyl)-
pyrazoline, 1-(4-dodecyl-phenyl)-3-(4-tert-butyl-styryl)-5-(4-tert-butyl-
phenyl)-pyrazoline,  1-(4-tert-butyl-phenyl)-3-(4-dodecyl-styryl)-5-(4-
dodecyl-phenyl)-pyrazoline, 1-(4-dodecyl-phenyl)-3-(4-tert-octyl-
styryl)-5-(4-tert-octyl-phenyl)-pyrazoline, 1-(4-tert-octyl-phenyl)-3-(4-
dodecyl-styryl)-5-(4-dodecyl-phenyl)}-pyrazoline, 1-(2,4-di-n-butyl-
phenyl)-3-(4-dodecyl-styryl)-5-(4-dodecyl-phenyl)-pyrazoline, I-
phenyl-3-(3,5-di-tert-butyl-styryl)-5-(3,5-di-tert-butyl-phenyl)-
pyrazoline, 1-phenyl-3-(2,6-di-tert-butyl-styryl)-5-(2,6-di-tert-butyl-
phenyl)-pyrazoline, 1-phenyl-3-(2,5-di-tert-butyl-styryl)-5-(2,5-di-tert-
butyl-phenyl)-pyrazoline, 1-phenyl-3-(2,6-di-n-butyl-styryl)-5-(2,6-di-
n-butyl-phenyl)-pyrazoline, 1-(3,4-di-tert-butyl-phenyl)-3-styryl-5-
phenyl-pyrazoline, 1-(3,5-di-tert-butyl-phenyl)-3-styryl-5-phenyl-
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i ndependently represent optionally substituted Cl1-3

al kyl, hydrogen, trifluoronethyl, carboxyl, carboxylic
acid ester, hydroxyl or thiol, and R11, R 2, R13, R
R15, nl6 K and R17 may bond together to forma cycli
10structure. [0075] As specific exanples of conpounds
represented by general fornmula (3) there may be nentioned
7- am no- 4- net hyl courmarin, 7-

di Uef)jﬁbélz@ml@,oif(ﬂf@itfbﬂt?p HQ{YIEB7(395-6?-&6&-!3@1?91%@1)—5-(3,S-di-
trifluoronethyl coumarin, 7- net hyl am no- 4- net'hyl coumari n, 7-
15 diegt-bytydsphenyB-pyettolireosmdrl-3,5-di-tert-butyl-phenyl)-3-(3,5-di-
7- et hyl am no- 4- met hyl coumarin, 4, 6-

di netertbuGd-stiryl)adi( hoedivtert-butyl-phenyl)-pyrazoline.  These may
4, 6-di net hyl-7-et hyl am nocounmari n,

4, 6- be meedglong-ogite chyibamdtinesefiac o, mares- di et hy1- 7-

di met hyl am nocounari n,

4, 6- M IChenyral Fgmada ddcoumari n, 4, 6-

di et hy1-7-di net hyl am nocoumarin, 7-

20di net hyl am nocycl oaent a[ c] coumari n,

7-am nocycl qpent aboﬂ’cou arin, 7-diethyl am nocycl openta
[c] coumaring 2,3 ,i6,7, 10,11 -hexaanhydro -

1H, 511ncycl opent a | 3, 4] [ 1]
[6, 7, 8-1'NAuUIMRg e RQ

bengopyr ano
- FPO7-0147- 00 one,

7-di et hyl § oxy- 3, 31- car bon{?) bi scoumari n,
3,3 -
car bongt 1 no) @dumar i n] and7- di et hyl am no- 3-

t hi enoxyl coupari n.|Of su¢h conpounds, 7-diethyl am no- 4-
met hyl coumargfh i sqagrtiﬂlﬂ arly preferred fromthe
vi ewpoi nt of furtherR?

[0068] In general formula (2), R' and R? each independently represent
C1-20 alkyl, C5-12 cycloalkyl, phenyl, benzyl, C2-12 alkanoyl or
benzoyl. R*-R'® each independently represent hydrogen, C1-12 alkyl,
a halogen atom, cyano, carboxyl, phenyl, C2-6 alkoxycarbonyl or
benzoyl.

[0069] When the aforementioned C1-20 alkyl group is a C2-12 alkyl
group, it may have an oxygen atom between the main chain carbon
atoms, and may be substituted with hydroxyl. The C5-12 cycloalkyl
group may have an oxygen atom in the ring and may be substituted with
hydroxyl. The phenyl group in R' and R? may be substituted with one
or more groups and/or atoms selected from the group consisting of C1-6
alkyl, hydroxyl, halogen atoms, cyano, carboxyl, phenyl, C1-6 alkoxy,
phenoxy and C2-6 alkoxycarbonyl groups. A benzyl group may be

substituted with one or more groups and/or atoms selected from the
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5 inproving the sensitivity of the photosensitive
el ement. These may be used as single conpounds or as
conbi nations of two or nore conpounds. [0076] T

sensitizing agent is preferably used in conbinati onﬁ%0147—00

2,4,5-triarylimdazol e diner as a photopol ynerization
initiator, fromthe 10vi ewpoint of further inproving the
sensitivity. [0077] The content of the binder polyner is

s B *0141%5&&%"3??%%? ARR R AORTBRORER: R Ve

?Eﬁgﬁng% el ?EP”?@{,O;(@? fﬂ@ﬁlﬁ%}ﬂ@%@q}%&%ﬂwﬂ
W %fcﬁfﬁ)gand A Bgﬁ gﬁ)u?‘i‘i’l R 'elﬁ&‘kzcﬁi Q5e §1ﬂ:%ﬁtl§f@ﬂ‘%v1th one

brit esult in p r coated fil

pr OpgF fricee ARIP6 AONR é@[&ftélﬁﬁ‘ﬁﬁi the\ ?oﬁ? esﬁsﬁtstmg\of c1 -6
content excCeeding 80 parts by wei ght wi to Fesult

i n i alkg®dairexph dlabsgensatbing, cyand, WafBxylh phe@yfll; it-6aflkdlg
photopolyner|2|ng conpound is preferably 20 20-60 parts
wpheridxyeardl GR+(ealoryearbbhyl 0up parts by wei ght with
respect to 100 arts by wei ght as the total of the binder
pol y p¥704nAls g genples g B mpduRd there mby o memioried
| ess than 20 parts by wei ght the tenting property wll
t endmeghyle eﬂusfin,f fprepeht buarld péntiyt BBdglgle&yler tBsamples of
parts b)()! ght the photocured conposition will tend to
25be0@iﬂ| natl@nS[cofoRg]anth doeludata epmbiration of ethyl groups, a
phot opol yrrerl [ on initiat or Is pr.eferabl FPO7- 0147- 00
0. 5- sompiationyf RrepyhgroursAed 8 iggiign of Eutyég*p‘@m% by

Wt %N@BS@?T&%&%&@ S SRR adhathe gt b Seinged
D R 1 0P gAY BEEy b8 HERS Wb Brenyl
R S bé@t%gs’f‘l‘é ét&g?ﬁeﬁrﬁq?%&“ i S’biert@ﬂ’g%#ﬂe‘#@l
tenaffi Bherdd, e ORI U R RRo R ! o dRBERS S
or et SoRbinA G el e by e BIL 0B ANbERN, binryl, hexy,
par t SR ‘ﬂ“efaﬂﬂ‘f%g?% b Tay 8%*??*%‘%@3%%109‘?{955%’“‘
the holgixye dx?'g Congprorp phyn®ty and BROeRohydRidekNGnd a

conpound ent is Iess than 0.01 parts by
vei gbbnﬂ)heatwmmwgnohﬁy iab ynethy1, eths, q:xbpy%uvtylwérﬁuycnlﬁﬂyl

and if it is greater than 5 parts by weig

15r epodpeniyhn witehyll enpentemybe hexsenft,i clnqmnyl[ Oeﬂﬁjxy?éhﬁ)onyl
photosensitive resin conposition may, if necessary, also

cont Aydradyethaxycarbany et abkhoxy,geredricrent] mmhglaagaattbereof
such as tribronpphenyl sul fone, |euco crystal violet or

t he Bnféhe rasthydiogaasel oprrent [ nh| bitors, plasticizers

YT R A S e ERA, S
ant1 SRR etﬁ?f'&'nﬁ’%ﬂ%e Hehuiggy SIE PRI Shigyacene, 9.10-
oS AL P B el LTI o2
pol yea it OfPYle: St 3’@%‘%58%13’( BphokPRHALEsE
used oo RAR I aRthracene and 9,10-dibutoxyanthracene are preferred
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conbi nations of two or nore. FP0O7-0147-00 [0082] Each of
t he conponents in the photosensitive resin conposition

and their contents may be adjusted so as to allow c#lg&g_mw_oo

by active light rays having a peak in the wavel engt

range of 390 nm 440 rim The photosensitive elenent 1
conprising a photosensitive |ayer 20 5 conposed of such
a photosensitive resin conposition allows easy formation
of highs dansi; kSHfp n [ & SHAYS
havi ﬁgﬁla g%adl?vﬁﬁtsﬁlg Rgve elﬁeg-t Em a%\gggop%g%&ﬁmﬁ% %f; nt.he
[ 0083} othhan it ckearatof the photosensitive |ayer 20 may
be appropriately set according to the purpose of use, but
t he m;]qgﬁeﬁchlmd}hﬁﬁg s is preferably 1-100 pin and
nore preferably 1-50 pm for exanple. If the thickness is
| ess thanr® pmR™® will tend to be difficult to achieve
coating t¢ the |[desired thickness, while if it exceeds 100
pmthe adN : ol ution of the resist pattern
will tRAd torbe . 84] The phot ose&%itive | ayer 20
preferably has a Ilight {fransmttance 15 ( 5-75% nore
pr ef er abl ang \Adsﬁeferably 10-40% for

ul t ravi olfet el ength of 365 nm A
transmttance of.lesg.fhan 5% w Il tend to result in
inferi or adhesifVenes& of the resist pattern, while a

1 eRTATEE S B TR B RY® Bt BBt

e BRI s, SRR 10 R Gl o

oy DRBRRAHR Rigtert! bFHay bR 6 GRS ol
: | i ek i ' .

[ on g daRiy, b o T habt HdRondby ol and
11 1al2 14 pated 16 18 ' - .

o RS o P iy €I heat R ody 2y B0nd1GRERASRE R Byclic

resi gfrafgRe. such as pol yethyl ene terephthal ate,

pol ypropyl ene, FP07-0147-00 pol yethyl ene or pol yester.

[0075] As specific examples of compounds represented by general

formula (3) there may be mentioned 7-amino-4-methylcoumarin, 7-
dimethylamino-4-methylcoumarin, 7-dimethylamino-4-
trifluoromethylcoumarin, 7-methylamino-4-methylcoumarin, 7-
diethylamino-4-methylcoumarin, 7-ethylamino-4-methylcoumarin, 4,6-
dimethyl-7-ethylaminocoumarin, 4,6-dimethyl-7-ethylaminocoumarin,
4,6-dimethyl-7-diethylaminocoumarin, 4,6-dimethyl-7-
dimethylaminocoumarin, 4,6-diethyl-7-diethylaminocoumarin, 4,6-
diethyl-7-dimethylaminocoumarin, 7-
dimethylaminocyclopenta[c]coumarin, 7-aminocyclopenta[c]coumarin,
7-diethylaminocyclopenta[c]coumarin, 2,3,6,7,10,11-hexaanhydro-
1H,5H-cyclopenta [3,4][1]benzopyrano [6,7,8-ijjquinolysine 12(9H)-
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[0086] The thickness of the support 10 is preferably 5-25
pm nore preferably 8-20 pm and even nore preferably

10-16 gm If the thickness is less than 5 gmthe su :
PRBRY-0147-00

will tend to tear during rel ease of 5the support be

devel opment, while if it is greater than 25 pmthe
resolution of the resist pattern will tend to be | ower.

[ 0087] The haze of the support 10 is preferably

0.00%n6. 07-&%@1ﬁﬁ§f$5'@1&mgﬂﬁﬁ%3%3Qcﬁﬁﬁn?l\b%boﬁ!iﬁ{ﬁin, 3,3'-
preferably 0.0I-1.8. A haze of greater than 5.0 wll tend
to | ex@on rtﬁs[rrze(ﬁ@éthyla@ﬁnojcohhmﬂxﬁm st apdit t erndietBPlakiifo-3-

haze may be the val ue neasured according to JIS K 7105,
and fidenexdopraarint mayOlfe smds ureehpinly, a tdistkylaidhbyd-
avai |l abl e turbidi meter such as an NDH 1001DP (trade nane
of NnpgthylcPemshiokis pardadarly gwefeored froth }he VRO§R|ntTOE further
protective film30 is a filmconposed mainly of 15

pol ypnppMiegéhe sansitivity ef theashategsngitivepdementpyTeese hay e
and nore preferably a biaxially oriented pol ypropyl ene

fi | misgkadfplaBelsr compRupds yor Givy Icombinations tHattwar ©r more
commercially avail able include "PP Type PT" (product of
Shi nSEPQURES-m Co., Ltd.), "TORAYFAN YK57" (product of

200 F0hrisehsfele Sbetiopsprerrathotee of-dntieyds wit
' ook STEbR) Bt s 1P op aBions Ve LFafbd Sfblof ok e
Lﬁgg&%@?ﬁﬁbf ﬁ{%ﬁ??ﬁnﬁg@"dﬁ??‘%ﬁg%&“ﬁ broduction by

cat 109707 The EEFRE} S0P EMAE (RIvn€ER; BRATIRbEP 4008 parts by
F'I sheyeshiCaY Bfore ‘iﬂf&feﬁlﬁg 4570 gmrtfs(H %@'ﬁith%@s t kg aloo

m croscope, FP0O7-0147-00 contact surfa roughness neter

or seansi g, ehRGERONaM GhOSGeRE. ofhetidi abRidef (poly@kr @ and
fisheye is’its maxi num di aneter. [0090] The fisheyes wl|

usualphytdpatemeiiaingt esmpotndbout coftentdf fawsamenhed ghirss &
about 1-50 pmfromthe filmsurface. By using a film 5
wher eveightheiltiearsi toyreatlef ihehshoescused kodipasiticer siooé battle, and
|l east 80 pmis no greater than 5/n2, it is possible to
mor e widl teatdl yo meswit aiinn paos wokiedi &l peoperties wleersiusediasy a
of the photosensitive layer. This wi |l also allow easier,
and Ppbptosensitiygledementratd cantent easeeding K0t parts byi weight will
adequat e adhesi veness. If the density of fisheyes exceeds
5/ n LRt eenk in iRadeguae PhotpSeRELEHEt osensi ti ve | ayer and

e DB RIS uRh e SRS EA0, Sl e ey

o eSS g e SRR w RSN et v

[T SEgr LOUBRLpoienl SpShe oS YhERALD of ol BB o
photopolymerizing compound. If the content is less than 20 parts by
weight the tenting property will tend to be insufficient, and if it is
greater than 60 parts by weight the photocured composition will tend to
be brittle.

[0079] The content of the photopolymerization initiator is preferably
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15 filmis preferably at |least 13 le, nore preferably
13-100 MPa, even nore preferably 14-100 MPa, yet nore
preferably 15-100 1V1Pa and nost preferably 16-100 / )
tensile strength of less than 13 MPa will tend to p?@%?g’”" 00
tearing of the protective filmduring |am nation. The
tensile strength in the widthwise direction of the film
is preferably 20 at least 9 MPa, nore preferably 9-100
MPa, 0esLen paBk &ybkeioBt, ahbe fréferd®9 MPAL0 yats BPieight and even
preferably 11-1’38 %ga and Ig[rrgst p?efer ably 1 -100ghl\/Pa. A
t ensimaresprengbly of5-Vesmtd bgnwligiPawith| tespbctotd 400 parts by
pronote tearing of the protective filmduring | amnation.
[ 009 24eidlite ak ethei tataktafetiyt hindsr Ipelymeas undd paotmpotymeriting
JI'S C 2318- 251997(5.3.3) using, for exanple, a _
commeonipmiung. avHi thbl contemtsiy dess ribagt 8.5 gstrerbys uweight the
"TENS|I LON' (trade nane of Toyo Baldwin FPQ7-0147-00 Co.,
5 Lt d. photaensiivitievity Bnddoi ke insuffigiprte ad by isngieater than 20
t hi ckness of 5-50 p If the thickness i.s less than 5 pm
t he §’éﬁ§i%5’i WP‘IE»W € iﬂﬁé’m B8NS UGS P %C%HOQIH@H during
adhesi veness .the resist ttern will nd to, be | awer,
and ERROSES Syl iNcrvase. Rndinsis Feglni {nsuEdGiFnh BhelosuEg At
when t he protective filmis rel eased during use of the
photg% H-gglil?li'/e el enrent. On the other hand, a thickness of

h 5 W, | | ' t
oot SRSl e Sobially aeeBb b tentc R ERE I ST Farl Sy
oot . | g _
10 PYSLERINE, Plord BRI R000 B e el i Fgn more
oot Haag . _
ot e B @ Parts by el 2
I s ugied totahdf tie baider ©olitaes Hhd ahetdgdtpineERingd Sompound. If

preferably not to an éxtent that woul d hanper their
renovid content is 1¢30Qah OT0E pwippley twelfhtattd phetoeaigitreity iviild
30 may al so be subjected to 15antistatic treatnment if
necedsaad yo HeOmR6fficite, phdtibsems gtdaver thaan®marts byywdight the
stored as is in the formof a flat sheet, or as a roll

15 woundesglugen svillitent togbeimseffidgiedt. a cyl i ndrical or ot her
shape. The winding core is not particularly restricted so
| ong [8681% The phatossnsitiveoresin e pasidom gnayk apnessssarys @lso
may be nentioned O plastics such as p(l)l yet hyl ene reili n,
pol yp‘}loaﬁﬂ}neﬁﬁeﬁe%ﬂ : aéol%ﬂ IEhe2TFRR, FOlgyang vagRALs such as

Copol' AR SRHASAEION ko U nGFIAT OFioLE oPAQaLY STk, thera
f b d -W.th th t 10 th t t .
S 0 o BHRERES 8l S e
j [ t 2 :
20 SePRgLREe BUEKE RIS EAE (5, SRRl
that {hagfbge rleV\él}ﬁgg tag&tb,nfé?ez%fer omoteRd dnfieidddes, aromatics,

vi ewpoi nt of prev ng ‘edge i on,
imaging agents, thermal crosslinking agents and the like. The contents

are preferably each about 0.01-20 parts by weight with respect to 100
parts by weight as the total of the binder polymer and
25 photopolymerizing compound. These may be used alone or in

combinations of two or more.
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FPO7-0147-00 the edge separator is preferably
noi st ur e- proof For packagi ng of the photosensitive

elenent 1, it is preferably bundled with a | ow noi Stf’f’67-0147-00

per meabl e bl ack sheet. [0097] The nethod for fabricating
the photosensitive elenent 1 may be 5 a nethod in which,
for exanple, the support 10 is coated with a coating
sol uti on obtained by dissolving the photosensitive resin
conp¢sd32]oBa¢oftyy @ﬁﬁﬁbﬂﬁﬁs $® kivephotasehsithanrdshe copipveition
is renoved to forma photosensitive | ayer 20, and
subsegdehtir yoateptoimagtbevadiiisied sdtasi to 1w oatiag onadthe light
phot osensitive | ayer 20. 10[0098] The sol vent used may be
a solryenhadngh peaknit Hanwlavelengtnodngeaefed ¥ham+¥dOyh.  The
et hyl ketone, nethylcellosol ve, ethylcellosolve, toluene,
N, N- gohetasapsitise mgtamaentor]l peopyprisimggi & cphoteseridveylayer 20
ether, or a m xture of such so|vents. The caqating
sol utcPapased p@éfswlabal yolssesansdeyepyedn segnppsigonnallows easy
ensitive resin conposition in ,the 15solvent to a

ggfigieaﬁ%p?év <8 %wt[wwlilslhy WYY BYSdRating g
o ﬁoﬁal,«%@ﬁ;eswg@ef@%p{%ﬁﬁfgé §E§9QFZ%;-34§%%E 2% 3?%?9,
ca TAEBTEpeotRfes {6 WS HPRUE Y fiFef g 20" Haf be
heat i*ng, e y c eat'hg

| o SRl fuds RASLESAY (BOR A 20180 BOCEcarying
phot e B O i R ST LR

pr esixAgplé.t Nifahé elitkidyslie1dse e b i Widl t4RE 99 Wealiduld 1
onto the photosensitive |layer 20. 25[0101] The resist

pat t exhidverovatigg nethodeditgd thiclkmessboHilereit ewceddsnbd0 pen the
expl ained. FPO7-0147-00 [0102] The resist pattern

f or madbesreeasd anfl resulstiembd dienesist pattqmnieidkstead ltabiedatvienn
step in which the photosensitive |ayer is |amnated onto
a ci 6084} Tbe mhotpsevsitideaydre2( ptedarsbhighehe lighd ttemsinigance
filmof the photosensitive elenment fromthe

phot s¥ehsiSthvmarayreferably 3-6Rpomg sast apefenablyi 6-40%, for
prescri bed sections of the | am nated photosensitive | ayer
are iHwagolataayswd @m\'@fmg?@nf 3payn. addtrangifangpioidess

2 S S Sl L2 S
comprt a8t St §C8ebisy dhLA 200 denh B Fesp B iprior
form?'%@gtéa{fﬁof r{ﬁgl fsidpd Jil M O3 t{%%ﬁt@ﬁ%eofmay be

[ am n € phot osensttive’ | ayer

i T CULLx . Lo . . .
t he %F@%@%@ﬁgﬁe ii I Sné [ sr [ rtgli’ @g&@gw%ﬁﬁﬁgﬁrﬁgx@%%
phot agigagl 228/8 W B §fect@phdtimdeneetiiaghi had.
circuit-form ng board whilée heating.” Lam nati on 15under

redudeagsy aheungppost POeaheyrigy for crahiide v ewenil nilaef made of
adhesi veness
copper, a copper-based alloy, nickel, chromium, iron or an iron-based
alloy such as stainless steel (preferably copper, a copper-based alloy or
an iron-based alloy), or a polymer film with heat resistance and solvent

resistance, such as polyethylene terephthalate, polypropylene,
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and foll owup property. [0104] The heating tenperature
for the photosensitive layer is preferably 70-130C and

the contact bonding pressure is preferably about O. 1F13q8'0147'00

MPa (about 1-10 kgffcnR), but there is no particul ar
restriction to these conditions. If the photosensitive

| ayer is heated at 70-130C it is not necessary to preheat
the circuit-form ng board beforehand, but the

ci r cgblyeflgionagr polgesterray al so be preheated for further
enhanced |'am nating properties. [ 0105] The nethod for
phot fR086] ibhothichresxph ted sspmirt dfsisbpredBrabtyadi-25 itan, afore
prescri bed sections of the photosensitive |ayer with

act i peeferablyt §-20s pmayande ememrenhod prefentblyh 1 041 pecangf ethe
t he photosensitive FP07-0147-00 |ayer that has_ been
conpthacknass linlash shasdd gm theesupppguvil] feaddd tearudiging redease of

bl U ko0, M AT LA A e
B A B

s Eé%dﬁiﬂgiaﬁ?a&ﬁt iO? ?'%Fihéu ; A Vs ghtefrizbly 4-ﬁ§1-§3 i e
| ayepRABITRO0G 210 BE, AR R brtREaREc) SFELR, | fhface of
sour gﬁetaftélr a’aﬁ)‘i&@%ll’?ﬁrlldéﬂ?b\{r&yﬁleWo ‘ﬁo@ oi?ﬁw resist attern,

conv I on nown source sucn as, or exa e,

car bqhed{aze | AP beMRE G4l MRRAred@REcdATL to JIS K 7105, and for
ul tra-hi gh-pressure nercury | anp, high-pressure nercury

| anpexx@ply) h@nmagr Hehembadteed Wakiah ef f écheitinllgmakgilable
ultraviolet rays. There nmay al so be used a | anp that

ef fi curbidimetarduch agiasi NDE- 0§ hDPr(ayde nanehofadippon Denshoku
phot of | ood | anp or sun lanp. 15[0107] Instead of mask
expodudusteepCoyildd.)a mask pattern as descri bed above, the
exposed sections may be photocured by irradiating

pr es (P0FE dI e c praaeiies ﬁﬁ@ photiss endiln veomnagesd winainly of
active |light rays by direct witing exposure such as

| asepobinrepylengi brhgt ax porstarablyr aopelypremdene filmy rasgk more
1 omPRETA e AR Ot BoSHoPYlsn6 i XIS aff ghp
podi PORETRRY a6 dTIERGHRL bt e BIoraaqy e blen e e ' Jipe
T ant i OroRtE SRR oo LiERge TORAEAN Y5
i o BioREL B PR Cf A Bt T AR FIPR SRS (RadcR e
Oji Paper Co., Ltd.).
[0089] The number of fisheyes with diameters of 80 um or larger in the
protective film is preferably no greater than 5/m’. Fisheyes are
insoluble matter and degradation products that become incorporated into
films during their production by heat-fusion, kneading, extrusion,

stretching and casting of film materials. The presence and sizes of

fisheyes can be confirmed using, for example, an optical microscope,
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pattern. Galliumnitride-based blue | asers may be
menti oned as such FP0O7-0147-00 sem conductor | asers.

[0109] Alternatively, active |light rays obtained as i;i)gl7110147_00

froma nmercury | anp, such as a high-pressure nercury

| anp, as the light source and having light wth a

wavel ength of up to 365 nmcut to at least 99.5% 5 may
be used as the light with a peak in the wavel ength range

of 39Bntie 6 fied roushngdsasert of istaretisg ehatromaidiesdeped (The
cut light with a wavel ength of up to 365 nm i nclude the

shar piametef ($p} of a fiSiFyelio@S-Ma&iniurhtdiadetenane of Si gna
Kolci Co., Ltd., and the spectroscopic filter "H®405"

(t r afe09Rinthoffisheyts wlpasually ave diamketyrs afoflentdP wit bmm
exposure, the support is renoved fromthe photosensitive

| ayeandriwighis afebioyt 1o v drang the fivegsusfaceenddy Hgingve film
e Rt e Ol e b M QIR ete0 bR [PHGBY I 89
d b | kal i | i on ;

§ ESF&T_% ﬁlga"é‘faﬁwé Ky Pgﬁsdg‘?: o B :ggﬂéblgﬁfﬂgﬁﬁ%’?ﬁ sufficient
a al ly S, utkroen,I s egl [ e rre r-0m e

oo s ARG D3RR S iahel e BYERT TASTMIN Glso allow
a A _

o S4gRd oy OEPEALL b (S, RI o oA

S0l UUABSLBELE, TRHHRGICAERY b ARHe Al Abodu S idesnsiiRfiyr

hydr oxi des um sodi um tassi um and

al | cahé _p‘h@’fd%@ﬁﬁﬁ@é lay& AL theP8dIEARRABH 65 e r@iﬁ%ﬂ%‘ﬂﬂ‘t\ﬁiﬂ
of lithium sodium ‘potassium amonium and the I’ ke,

al kaltendred Bk 1phes prRiichsa pritbetis: fith @a8ibenprodasahby @ @adess
sodi um phosphat e, and al kali mnetal pyrophosphates such as

sodi uwhgrging gbospdmple, dredstprtims sisinmpleatdhsspiatieg pftduction
aqueous al kali solution used as the devel opi ng sol ution

i s proditee fibinyana then fitewtds 25sodi um car bonate dil ute
solution, a 0.1-5 wt % potassi um carbonate dilute

sol ut[P8%1] Zhe tenslevitozngtuinuthenlpagdwrise ditectine of thaiprasectiie
a0 1ﬁlr5n is preferably at least 13 MPa, more preferably 13-100 MPa, even
more preferably 14-100 MPa, yet more preferably 15-100 MPa and
most preferably 16-100 MPa. A tensile strength of less than 13 MPa
will tend to promote tearing of the protective film during lamination.
The tensile strength in the widthwise direction of the film is preferably
at least 9 MPa, more preferably 9-100 MPa, even more preferably 10-
100 MPa, yet more preferably 11-100 MPa and most preferably 12-100
MPa. A tensile strength of less than 9 MPa will also tend to promote
tearing of the protective film during lamination.

[0092] The tensile strength may be measured according to JIS C 2318-
1997(5.3.3) using, for example, a commercially available tensile

strength tester such as a "TENSILON" (trade name of Toyo Baldwin
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FPO7-0147-00 wt % sodi um tetraborate dilute solution. The
pH of the aqueous alkali solution is preferably in the

range of 9-11, and the tenperature nay be adj usted 38P07-0147-00

appropriate for the devel opi ng property of the

phot osensitive | ayer. The aqueous al kali sol ution may

al so contain added surfactants, 5antifoam ng agents, and
smal | amounts of organic solvent to accelerate
develCopmetd!). [0112] Aqueous devel opi ng sol utions conposed
of water and an aqueous al kali solution or one or nore

di f f 0053 DPhegyprotectswd Viémt srefimgbbl bas behwknessond-50Aam, If
exanpl es of bases for aqueous al kali solutions 10 ot her

t hanthentbseknabs esaldys thehey padtheseasitivitytdfdhe phagoskesitive layer
menti oned borax, or sqdiumnetasilicate,

t et r an@ s RAReRbYANGAT BY dhoorasid paderranoll Aendheo be lower, and the

Py BRGHRl YR Hlmn i {eag IR daomord casbi AHeRGRF spdsetve film is
[ her elpadp Bing gk, b e Gt e R R Eleflecin bR ednbrohand,
t hyl t at | k t h I i Cl-4 .al k
ct o EREGRSof BESERBIIP LB St QAR AR BBt e
di etg h&ﬁggﬁ%iﬁ&%le eret hyl ether, diethyl eneglycol

kﬁ yI'“ether, die

nono hyl enegl ycol nonobutyl ether and the
like u I ' [ [ :
or b RSB G Bty BF Gkl B G ISE P, 2R, B2y e to

sol Venifaddlirbdined ERUEsSiye! DRI eRahyLiiRor 3 ORI SRRk

2-90 wt% and the tenperature may be adjusted as

appr Gipini 30 eniiserbet encieibdd dwinnshe phpriskysitle fger 20 when the
phot osensitive |layer. The pH of the aqueous devel opi ng

sol uphotosessifive tkmadnity] ssusealyvaad thessore! the isarface argament is
al l owi ng sufficient devel opnent of the resist, and 25nore
speciptéferdbly not ta an gxtefethabivpupd-h@nper thedt neorayvapr ef er abl y
pH 9-10. The aqueous devel opi ng sol ution may al so contain
a smi{09d bl suppor 1 0ppelzpiertivediloy BPaoannlso b siltjeaiedrtg
agent qr the |ike. _%0114] As exanpl es of organic

sol vaRtstBHs 8§auBeE| 1bBEFRFSYYI ut i ons t here may be nenti oned

N N dPOAI e BRRiaRPRtive IR aN e Horey s isdibe fprm of
ket o r& eﬂ a?t

ns%egf, or as a roll wound up on a winding core with a cylindrical
or other shape. The winding core is not particularly restricted so long
as it is a conventional one, and as examples there may be mentioned
plastics such as polyethylene resin, polypropylene resin, polystyrene
resin, polyvinyl chloride resin, ABS resin (acrylonitrile-butadiene-
styrene copolymer) and the like. Winding for storage is preferably
done with the support 10 on the outermost side. From the viewpoint of
edge protection, an edge separator is preferably situated at the edge of

the photosensitive element 1 (photosensitive element roll) that has been

wound up into a roll, and from the viewpoint of preventing edge fusion,
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5butyrol actone. Water is preferably added to these
organic solvents in a range of 1-20 w % for

anti-flammability. [0115] A devel opi ng net hod enpl oyi?ﬁ§75f)l47-00

conbi nation of two or nore of the different devel oping
systens nentioned above may al so be carried out if
necessary for this enbodi nent. The devel opi ng system 10
may be a dip system paddle system spray system
br uslhégdge b&Rivhiog i@EréfbﬁlUlj( loistiié-peodil. 9IFdRT REkdEReSET i
systemis nost suitable for inproved resol ution.
[ 011phofesshsitier elanennt, it rie preferdbl peundbetsixdth aflowembistgre
at about 60- 250C or exposure at about 0.2-10 mJ/cn® if
necegpsungatilebldakrshieer. 15curing of the resist pattern.
[0117] The printed circuit board production process for
Md'f}@

thisl methpd fomahrigating thexpheteseqsoivstlemant drmnay b¢
circuit board production process for this enbodi nent .
conp@i18e od maﬁliuﬁgt fasrexatnle eﬁﬁpewtlﬁelsmaeéswgﬁiawqa@ng

oA L Bt
o eTenbeLPRATEOERL SATBL! 16| %0y, 0 SERTRHTE AR «
h e | . . . . y _
Py MRS HSe] BUEE 2,Cahi| AsBhGEtY L GtEtEe | B8R 30 is
that |hasege itﬁén@%tﬁts&{?sit‘f@éﬁ gragtive light rays is
da i oa?or a P( ]

devel ope resi st pattern, and a conductor

pat t ¢pMOSJOTHE RAnERIskd Mhy BB 2 s6RBALSHEH aPahétBhAol, Sthanol,
formed by etching FP0O7-01I47-00 or plating the

Ci r cuicttohe) mghyloagtlybnkeone) ieghyleslisdolpat t@hplceHssolve,
been formed. The | am nation step, exposure step and

develtopeng, NMNjimethybforpantide oe gropyleee] seotenonmmethya sthien
the resist pattern form ng nethod. 5[0119] The etching or
pl at iomga ahixthee of r susht sélvenisng Hwarcdafisg canlwtien isuypretarably
t he conductive | ayer of the circuit-form ng board using

t he fobfained rlesidissobangethe photosgasikive TiesiretcOMPAsitel ni te
used for etching may be, r_ex e, a cupric chloride
sol utSPgﬁ’,nt X ﬁP]ngHF@F‘F aé@zﬁom%@n, al kal i etching

sol Ut b P ydnoden er oxi de: based etehing sol utton /A
coating, comma coating, gravure coating, air knife coating, die coating,
bar coating and the like. The solvent may be removed by heating, for
example, in which case the heating temperature is preferably about 70-
150°C and the heating time is preferably about 5-30 minutes.

[0100] The method for laminating the protective film 30 on the
photosensitive layer 20 may be, for example, a method of pressing with
a roll while feeding the polypropylene film onto the photosensitive layer
20.

[0101] The resist pattern forming method for this embodiment will now

be explained.
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10 chloride solution is preferred fromthe viewpoint of
achieving a satisfactory etch factor. The plating process

used for plating may be, for exanple, copper plati ngFPW-I'(‘)IM-OO

as copper sulfate plating or copper pyrophosphate

pl ating, solder plating such as high throw ng sol der

pl ati ng, nickel plating such as Watt bath (nickel _

sul fat e-ni ckel chloride) 15plating or nickel sulfam nate

pl at [01@2] orheéyotedid! HattBen Statnias Maslodolst mhit | @gbediment
soft gold plating. [0120] After conpletion of the etching
or ptanpriges thdamdsatiin pédg dnnwhdch efheaphdioséngitiex alykee, is
wi th an aqueous sol ution of even stronger alkalinity than
t he huminates! ahtoahicisolitifaronng dedrd ovhitkeveleagingthe Fotectize
strongly al kal i ne aqueous sol uti on used here may be, for
exanpie, ofthe photasensitizai elamenpt fom ddcaphetiosensisra dayss, en
a 1-10 wt % pot assj um hydr oxi de ,aqueous_ sol utjon. The,

r el eBXPIRYRy §tePm Wangé:, ¢ BFeSEEBeD| gectipng; p%l niies ylaminated
sprayj ng systemor the like.. These, be carried out

2l onBhePsPRSTEYhb{AYSE | aF. 1madisteshWiR phstivedigTt cave BBdr
is ohltai,ned in.thi.s nner., an he pr.inted cipcuit bqgard
pr odHET BRI, GIR oL St paGIHERE A gt that" has” H¥eh
FPO7: - - e ' i 0

ronol SR AR Bkt ¥ it b R RE HERIERH BPforfh feegogern. A
pri nt i G 8; : ' : i

o kR heaRsdls 1 0340 odprsEon RN oGt bida
| NVeRbhd@ittive 1BG4r Fokﬁbﬂ%ﬁ&@@ﬁs@ﬂﬁing’f’ﬁ&éﬂp! es [0123] The
present invention wll now be explained in greater detail

t hr of@I03] MEhd olkhdidn@fekamiphesg thiet bhbhwetsidoe Siadeei B the
that these exanples are in no way limtative on the

i nvepircwit-fofiliz4 [boakd ampy ebe 1a Slaandatogparetiod én Exdriph ethe
1-4) 10First, the conponents listed in Table 1 were
conbpoboropylehe fdmoisrfirst fayowttband thent the Huntesenaitive laper is
obtain solution S. [0125] thabI e 1] . ) o
contact bonded to the circuit-forming board while heating. Lamination
under reduced pressure is preferred from the viewpoint of adhesiveness
and follow-up property.
[0104] The heating temperature for the photosensitive layer is
preferably 70-130°C and the contact bonding pressure is preferably
about 0.1-1.0 MPa (about 1-10 kgf/cm?), but there is no particular
restriction to these conditions. If the photosensitive layer is heated at
70-130°C it is not necessary to preheat the circuit-forming board
beforehand, but the circuit-forming board may also be preheated for
further enhanced laminating properties.
[0105] The method for photocuring of the exposed sections by

irradiation of prescribed sections of the photosensitive layer with active

light rays may be a method in which, for example, the photosensitive
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Solution S Content (g) Binder polyner Methacrylic acid

/[ met hyl nethacrylate /styrene (wm. ratio: 25/50/25, w.

ay. mol. wt.: 55,000, 2-nethoxyethanol/toluene sol uty _ N
solid dispersion value: 163.1 ngKOH g) 113 (solid FP07-0147-00
content: 54) Phot opol yneri zabl e conpound Bi sphenol

A- backbone EO-nodified di nmethacryl ate" 46

Phot opol yneri zati on

layer that has been completely laminated on the circuit-forming board is
exposed to active light rays in an image form through a negative or
positive mask pattern, known as artwork, and the exposed sections are
photocured. = When the support on the photosensitive layer is
transparent, the active light rays may be irradiated directly, or if the
support is non-transparent to the active light rays, the active light rays
may be irradiated onto the photosensitive layer after removal of the
support.

[0106] The light source for the active light rays may be a
conventionally known light source such as, for example, a carbon arc
lamp, mercury vapor arc lamp, ultra-high-pressure mercury lamp, high-
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 photoflood lamp or sun lamp.

[0107] Instead of mask exposure employing a mask pattern as described
above, the exposed sections may be photocured by irradiating
prescribed sections of the photosensitive layer with active light rays by
direct writing exposure such as laser direct writing exposure or DLP
exposure.  Direct writing exposure is preferably used for this
embodiment from the viewpoint of resolution.

[0108] The active light rays used for direct writing exposure are light
with a peak in the wavelength range of 390 nm-440 nm. The light
source may be a semiconductor laser that emits laser light with a peak in
the wavelength range of 390 nm-440 nm. A semiconductor laser is
preferably used from the viewpoint of facilitating formation of the resist

pattern.  Gallium nitride-based blue lasers may be mentioned as such
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initiator 2,2'-bis(o-Chlorophenyl)-4,4",5,51-

tetraphenyl-1,2' -biimdazole 3.7 Col ori ng agent Leuco

crystal violet 0.3 Dye Mal achite green 0.03 Sol vent _ _
Acetone 10 Toluene 7 N, N-Di et hyl f or mam de 3 FP07-0147-00
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semiconductor lasers.

[0109] Alternatively, active light rays obtained as light from a mercury
lamp, such as a high-pressure mercury lamp, as the light source and
having light with a wavelength of up to 365 nm cut to at least 99.5%
may be used as the light with a peak in the wavelength range of 390 nm-
440 nm. Examples of filters that may be used to cut hight with a
wavelength of up to 365 nm include the sharp cut filter "SCF-100S-39
L" (trade name of Sigma Koki Co., Ltd., and the spectroscopic filter
"HG0405" (trade name of Asahi Spectra Co., Ltd.).

[0110] After exposure, the support is removed from the photosensitive
layer and the resist pattern is formed by removing the unexposed
sections using wet development or dry development. For wet
development, the developing solution used may be an aqueous alkali
solution, aqueous developing solution or organic solvent. An aqueous
alkali solution is especially preferred from the standpoint of safety and
stability, and for more satisfactory manageability.

[0111] As examples of bases for the aqueous alkali solution as the
developing solution there may be mentioned alkali hydroxides such as
hydroxides of lithium, sodium, potassium and the like, alkali carbonates
such as carbonates or bicarbonates of lithium, sodium, potassium,
ammonium and the like, alkali metal phosphates such as potassium
phosphate and sodium phosphate, and alkali metal pyrophosphates such
as sodium pyrophosphate and potassium pyrophosphate. The aqueous
alkali solution used as the developing solution is preferably a 0.1-5 wt%
sodium carbonate dilute solution, a 0.1-5 wt% potassium carbonate

dilute solution, a 0.1-5 wt% sodium hydroxide dilute solution or a 0.1-5
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Met hanol 3 [0126] *1: EO nodified bi sphenol A

di net hacryl ate represented by the 15foll owi ng general

formula (6) ("FA-321 M, product of Hitachi Chem cal ,
Ltd.). In general formula (6), mn = 10 (nmean val ue)l.:§:87'0147'00
[0127] [Chemi cal Fornula 7] FPO7-0147-00 O 11

0-- (02H40r 0- 0=- 0H2 nl H30-0-0H3 O

wt% sodium tetraborate dilute solution. The pH of the aqueous alkali
solution is preferably in the range of 9-11, and the temperature may be
adjusted as appropriate for the developing property of the photosensitive
layer. The aqueous alkali solution may also contain added surfactants,
antifoaming agents, and small amounts of organic solvent to accelerate
development.

[0112] Aqueous developing solutions composed of water and an
aqueous alkali solution or one or more different organic solvents may
also be mentioned. As examples of bases for aqueous alkali solutions
other than those already referred to above 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. As examples of organic solvents there may be mentioned
triacetone alcohol, acetone, ethyl acetate, alkoxyethanols with C1-4
alkoxy groups, ethyl alcohol, isopropyl alcohol, butyl alcohol,
diethyleneglycol monomethyl ether, diethyleneglycol monoethyl ether,
diethyleneglycol monobutyl ether and the like. These may be used
alone or in combinations of two or more.

[0113] The concentration of the organic solvent in the aqueous
developing solution is preferably 2-90 wt%, and the temperature may be
adjusted as appropriate for the developing property of the photosensitive
layer. The pH of the aqueous developing solution is preferably as low
as possible in a range allowing sufficient development of the resist, and
more specifically it is preferably pH 8-12 and more preferably pH 9-10.

The aqueous developing solution may also contain a small amount of a
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1 0--(-CH401-C-C=CH2 m CH3 [0128] The sensiti zing
agents NF-EO, DBA, C 1 and EAB were dissolved in solution

S shown in Table 1 in the anounts (g) shown in Tabl eFP?O-} 8147-00

obtai n solutions of photosensitive resin conpositions A,
B, C 5and D. NF-EO, DBA, O and EAB are the follow ng
corrpounds. [0129] NF-EO

1- Phenyl-3-(4-tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-
pyr asotdctent( ANEOBMing agederriheikef Ni ppon Cheni cal

I ndustrial Co., Ltd., maxi mum absorption wavel ength Rmax]
= 38fﬂ1r14hAs)mangﬂ@m ) bcga@@amlmradmsed(éwﬁiu]mngosolutlons
Kawasa Kasei Cheni cal S absor tion maxi na

ey eﬁl@mgtméy[ e mentgwedn i b@sc mo nﬁ m;ediylpyrrohdone

LR B L A e

o a DED IRy | M%ssag%%@mﬁ*sdéa ABeRTAreRpicIsells i 2
' | h =

365 e 24052401 fornl - BRI 142 00" Phot ssensi 1 ve

resi fp198 R Helt®Bing method employing a combination of two or more

of the different developing systems mentioned above may also be

carried out if necessary for this embodiment. 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 suitable for improved
resolution.

[0116] Post-development treatment may consist of heating at about 60-
250°C or exposure at about 0.2-10 mJ/em’® if necessary for further
curing of the resist pattern.

[0117] The printed circuit board production process for this
embodiment will now be explained.

[0118] The printed circuit board production process for this
embodiment comprises a lamination step in which the photosensitive
layer is laminated onto a circuit-forming board while releasing the
protective film of the photosensitive element from the photosensitive
layer, an exposure step in which prescribed sections of the laminated
photosensitive layer are irradiated with active light rays, a developing
step in which the photosensitive layer that has been irradiated with
active light rays is developed to form a resist pattern, and a conductor

pattern-forming step in which a conductor pattern is formed by etching
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FP07-0147-00

or plating the circuit-forming board on which the resist pattern has been
formed. The lamination step, exposure step and developing step may
be performed in the same manner as in the resist pattern forming
method.

[0119] The etching or plating of the circuit-forming board is carried out
on the conductive layer of the circuit-forming board using the formed
resist pattern as a mask. The etching solution used for etching may be,
for example, a cupric chloride solution, ferric chloride solution, alkali
etching solution or hydrogen peroxide-based etching solution. A ferric
chloride solution is preferred from the viewpoint of achieving a
satisfactory etch factor. The plating process used for plating may be,
for example, copper plating such as copper sulfate plating or copper
pyrophosphate plating, solder plating such as high throwing solder
plating, nickel plating such as Watt bath (nickel sulfate-nickel chloride)
plating or nickel sulfaminate plating, or gold plating such as hard gold
plating or soft gold plating.

[0120] After completion of the etching or plating, the resist pattern is
released, for example, with an aqueous solution of even stronger
alkalinity than the aqueous alkali solution used for development. The
strongly alkaline aqueous solution used here may be, for example, a 1-
10 wt% sodium hydroxide aqueous solution or a 1-10 wt% potassium
hydroxide aqueous solution. The releasing system may be, for
example, a dipping system, spraying system or the like. These may be
carried out alone or in combination.

[0121] A printed circuit board is obtained in this manner, and the

printed circuit board production process of this embodiment can be
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0 0 0.35 [0131] (Exanple 1) The obtai ned photosensitive
resin conposition A was evenly coated onto a 16 kmthick

pol yet hyl ene terephthalate film ("GS- 16", trade 5 -0147-00

of Teijin, Ltd., haze: 1.7% . Next, a hot air convection
drier was used for drying at 100C for 10 mnutes to form
a photosensitive layer with a 20 km post-drying

t hi ckness. A protective filmwas then | am nated on the
phot gyssliesd forviebtiegteon hyt oyl ofmeaslager printddt @rduitboards but
phot osensitive el enent for Exanple 1. The protective film
us edalsasnultilap@r poinygst opguitbeartls! m (fil mthi ckness: 20 km
tensile strength of filmin |engthw se direction: >15

M Pa[0l2dd sihee embedirgenis oleseribed iahovig drenmreeridr embpdiments
>10 , .E-200C!, trad .of Qi P Co., Ltd.).
The g/g imyegfoq,ibgﬁgipg'giﬁﬂggpebqo@q@r@tgg eerrg@‘ km or I)ar ger
in tEe th%propyl ene filmwas no greater than 5/ nR.

15[ 0 anpl e 2) A photosensitive el enent for Exanple
2 j ' h Exampl g .1, .
2 oo S0 Hrshol A SANP RDEH 15 SRS A iA e
¢ D e oo . I
20" BRSFEEARE; {olBuiSR, SuBRPRST S b o g e
the SRiRpRBARCIH A5 WaAMRliBtive of ifeRNchlIgh, POt osensi ti ve

resin conposition C was used Inste phot osensi tive
resi [0 WNEXEHp 15 arcdROFmPAAFnRELR434E 1(Fxanpl e 4) A
photgqs,ensi ive p%:vqsemant for anpl e 4 was ob/té;i ned in the

sarrEFEan ne¢ campoxanpl stdd ieXabi 1thate tdigbipedtiecthevEndiunts
was t he
(g) shown in the same table to obtain solution S.

[0125] [Table 1]

Solution § Content (g)
Methacrylic acid
/methyl methacrylate
/styrene 113
Binder polymer (wt. ratio: 25/50/25, (solid content:54)

wt, av, mol. wt,: 55,000,
2-methoxyethanol/toluene solution
solid dispersion value: 163.1 mgKOH/g)

Photopolymerizable Bisphenol A-backbone EQ-modified

compound dimethacrylate”’ 46
Photopolymerization 2,2"-bis(0-Chlorophenyl)-4,4",5,5'- 37
initiator tetraphenyl-1,2'-biimidazole '
Coloring agent Leuco crystal violet 0.3
Dye Malachite green 0.03
Acetone 10
Toluene 7
Solvent N N'-Dimethylformamide 3
Methanol 3

[0126] *1: EO-modified bisphenol A dimethacrylate represented by the
following general formula (6) ("FA-321 M", product of Hitachi
Chemical Co., Ltd.). In general formula (6), m+n = 10 (mean value).

{0127] [Chemical Formula 7]

40



10

15

pol ypropyl ene fil m YK57 (filn1thickness: 15 inn, "YK57",
trade nane 5 of Toray Co., Ltd.) instead of the
pol ypropyl ene film E-200C ' The density of flsheyeS\mp67014700
di anmeters of 80 pmor larger in the polypropylene fil
was no greater than 51n2. [0135] (Exanple 5) A
phot osensitive el enent for Exanple 5 was obtained in the
same 10 manner as Exanple 2, except that the protective
filmwas the pol ypropyl ene film YK57 (filmthickness: 15
pm "YK57", ade a of Toray Co., Ltd.) instead of the
polypropyl’ =QHe denS|ty of fisheyes with
di anet ers df 80 pn1or | a ﬁer in the pol ypropylene film
was no greater than 5/ 15[ 0136] (Conparative Exanple
ditive el errent for Conparative Exanple 1 was
e sane manner as Exanple 1, except that the
S m was a polyethylene film (filmthickness:
22 pm tengile strength of filmin |engthw se direction:
'th gtrength of filmin dt hwi se 20direction:
12 I\/Pa3 ®trade name of Tanaﬁ%ly Co., Ltd.)
i nstead of he polypropylene film E-200C. The density of
fi sheyeseAti t ndi aneters of 80 pmor larger in the
ilmwas 10/ n2. [0137] (Conparative Exanple
sensitive elenent for Conparative Exanple 1
was obtaln.o i n 25t heOsane manner as Exanple 2, except
that the prlotective f{llmwas a polyethylene film (film
t hi ckness: Genrls €rt€&=statength of filmin
FPO7-0147-00 |l engthw se direction: 16 MPa, tensile
strength of filmin MAdtﬁﬁhse direction: 12 MPa, "NF-15",
trade nane_of Tamgpoly Co., Ltd.) instead of the

pol yBHa$} I Hie sensmzm&mnmw iR Aef Gili sndy EAR tiere
L of ngisselved ia oL MGEQ“ hltsrﬁ p%yft S G i
S o e, 2o SRR T A St E et yBBRaliPnd 4° B, C
oot PGP R GDBATS] 45T EABRLE ML BlRife SaFIRIhY®

[0129] NF-EO: 1-Phenyl-3-(4-tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-

<)

pyrazoline ("NF-EQ", trade name of Nippon Chemical Industrial Co.,
Ltd., maximum absorption wavelength [Ana] = 387 nm)

DBA: 9,10-Dibutoxyanthracene (product of Kawasaki Kasei Chemicals,
Ltd., absorption maxima wavelengths [A;] = 368 nm, 388 nm, 410 nm)
C1: 7-Diethylamino-4-methylcoumarin (product of Nippon Chemical
Industrial Co., Ltd., maximum absorption wavelength [An.] = 374 nm)
EAB: 4,4-Bis(diethylamino)benzophenone (product of Hodogaya
Chemical Co., Ltd., maximum absorption wavelength [Ay.] = 365 nm)
[0130] [Table 2]
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10A photosensitive el enent for Conparative Exanple 4 was
obtained in the same manner as Exanple 1, except that

solution S was used i nstead of photosensitive resin FP07-0147-00

conposition A [0140] Each of the obtained photosensitive
el ements was used for |amnation of a photosensitive

| ayer on a copper clad lamnate by the 15 follow ng
method to obtain a | anmi nated body. Specifically, the
copper surface of a RimppshsithvedekiandompesitiomMCL- E167" by
Hi tach| Chemi cal O% Lk d. )Bcon'prl sichg g gl 35S epoxy
agent ﬁ-ﬂEﬁt eq éﬁ:l” stdes—of Loupp r—fort—35 mm

t hi ckn polish usihng—a shi-ng WaQ;hJ_m ine with a
#600- eqU?BAl ent| br ¥sh (Sarkap Co., 0td.)]. ar@d affer
cleaningGith (20 water|, itQwas|drigesh with am ainn stream
The [obt %ﬂgd ccpper clag Tam nate vvebs heat i35 o BOC, and

t he 'photoesensitive aye was—arfinated A—tHe copper cl ad

| am nate at 120C under a pressure of 0.4 MPa while

peel dl%lj’f(ﬁxﬁﬁﬁyl@'i tective filmof the photosensitive

el e ot osensitive |ayer, to obtain a

{ oot TRERSbeRnRY. 1?"35%‘?&%:"&&3‘5 RRATIdA W I CLERG L8
t he &Qﬂoyﬁt gyl en %1%?6%%;15@@ tbepafalhal ahe CAIM 6", trade

positioned on the outernost |ayer of the [amhated body
vas hadie AR uz}dﬂ;tﬂ ,dhapbol gvo0! Nenti abotatl@davestidiedianwab
0.00- 2.00, a density step of O. 05 and a 41- step tabl et
Wi t huged £l dying sic1GOTG &)r K menofes20 formda flBotosensitave layer
step (rectangle) size of 3 nmx 12 mm 5 and a phot ot ool
havi witha an20i pm mmst—dr)nngm thirckaneks. ne Aniptiotet Sy clelnni wash then
6/ 6-35/35 (units: as a resolution eval uat i on
negalamigatedn onhﬁte @}mmsen&\tlgﬁalﬁﬁeltlbw £l t presBag- tpo@Qtaag
(trade nane) .by S é Lt%h t hat cut% at ast
99. SPHAOSFRYHYE alerens foe é@l@ﬁlﬁh arpr@fscts*%% 4igd was a

ELL?E Sprosuipiogim (PneicRtsss: 28 s Ropses Strandli B i
a XY?“S@B%&? GsBTh: SN ErEhFe “tﬁrs&é@i(?ﬁf g Vg Hivdine
of g dorRt 2Py LBl A1 N EXRASHT e 93PS CECOF e

as t SenSIT'I VI T dm hance neasur-éne

condygtegdef ok oitﬁi?gﬂe B \pﬁﬁsdl e‘é}ﬁ oyt ﬂ%’ SF_IIa?%%Uﬁn the

filter using”an VI ol et m nonet er

pr odystypRbpiehé ﬁhhnﬁas)nowgféat@tﬂ&sismﬁ probe, and the

pr oduct of the illum nanCe and exposure tinme was recorded
as tg@al Pxabepleoye. The results are shown in Table 3.
[0143] The poI yet hyl ene terephthalate fil mwas then

r el eds gliptesadsifive 20emeft doudasnsedl umas abbmnad enathe384ne
was sprayed for 24 seconds to renove the unexposed

sect honger b d&xamaple Uk, i excephathas \phlotereositiys repis eomposison B
val ue of the space wi dth between |ine w dths which

al | oWeg Uspe arstwéh@ﬁ/mot@#emsﬁ@feaﬁ&lm%w Pons by

deve r eat t and produced |ines w thout or
vvawt gs’ﬂo@i ESEg Smal | val ues are 25desirable for

the SeORLdth i and el e3Pt 1OE! S BoeaiSa 8Hle! Same

manner as Example 1, except that photosensitive resin composition C

was used instead of photosensitive resin composition A.
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[0134] (Example 4)

A photosensitive element for Example 4 was obtained in the same
manner as Example 1, except that the protective film was the
polypropylene film YK57 (film thickness: 15 pm, "YK57", trade name
of Toray Co., Ltd.) instead of the polypropylene film E-200C. The
density of fisheyes with diameters of 80 pm or larger in the
polypropylene film was no greater than 5/m’.

[0135] (Example 5)

A photosensitive element for Example 5 was obtained in the same
manner as Example 2, except that the protective film was the
polypropylene film YK57 (film thickness: 15 um, "YK57", trade name
of Toray Co., Ltd.) instead of the polypropylene film E-200C. The
density of fisheyes with diameters of 80 um or larger in the
polypropylene film was no greater than 5/m”.

[0136] (Comparative Example 1)

A photosensitive element for Comparative Example 1 was obtained in
the same manner as Example 1, except that the protective film was a
polyethylene film (film thickness: 22 um, tensile strength of film in
lengthwise direction: 16 MPa, tensile strength of film in widthwise
direction: 12 MPa, "NF-15", trade name of Tamapoly Co., L.td.) instead
of the polypropylene film E-200C. The density of fisheyes with
diameters of 80 um or larger in the polyethylene film was 10/m’.

[0137] (Comparative Example 2)

A photosensitive element for Comparative Example | was obtained in
the same manner as Example 2, except that the protective film was a

polyethylene film (film thickness: 22 pm, tensile strength of film in
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lengthwise direction: 16 MPa, tensile strength of film in widthwise
direction: 12 MPa, "NF-15", trade name of Tamapoly Co., Ltd.) instead
of the polypropylene film E-200C. The density of fisheyes with
diameters of 80 um or larger in the polyethylene film was 10/m?.

[0138] (Comparative Example 3)

A photosensitive element for Comparative Example 3 was obtained in
the same manner as Example 1, except that photosensitive resin
composition D was used instead of photosensitive resin composition A.
[0139] (Comparative Example 4)

A photosensitive element for Comparative Example 4 was obtained in
the same manner as Example 1, except that solution S was used instead
of photosensitive resin composition A.

[0140] Each of the obtained photosensitive elements was used for
lamination of a photosensitive layer on a copper clad laminate by the
following method to obtain a laminated body. Specifically, the copper
surface of a copper clad laminate ("MCL-E-67" by Hitachi Chemical
Co., Ltd.) comprising a glass epoxy agent laminated on both sides of a
copper foil (35 mm thickness) 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. The obtained copper clad
laminate was heated to 80°C, and the photosensitive layer was
laminated on the copper clad laminate at 120°C under a pressure of 0.4
MPa while peeling off the protective film of the photosensitive element
from the photosensitive layer, to obtain a laminated body.

[0141] <Photosensitivity and resolution test>

The laminate was cooled to 23°C, and the surface of the polyethylene
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terephthalate film positioned on the outermost layer of the laminated
body was laminated with a phototool having a density region of 0.00-
2.00, a density step of 0.05 and a 41-step tablet with a tablet (rectangle)
size of 20 mm x 187 mm and a step (rectangle) size of 3 mm X 12 mm,
and a phototool having a wiring pattern with a line width/space width of
6/6-35/35 (units: mm) as a resolution evaluation negative, in that order.
A sharp cut filter SCF-1008-39 L (trade name) by Sigma Koki Co., Ltd.
that cuts at least 99.5% of light with a wavelength of up to 365 nm was
situated thereover.

[0142] A parallel light exposure system ("EXM-1201" by Orc
Manufacturing Co., Ltd.) with a 5 kW short arc lamp as the source was
used for exposure at an exposure dose which left 17 steps after
development of the 41-step tablet, and the exposure dose was recorded
as the sensitivity. The illuminance measurement was conducted for
light passing through the sharp cut filter using an ultraviolet
illuminometer ("UTT-101", product of Ushio Inc.) with a 405 nm probe,
and the product of the illuminance and exposure time was recorded as
the exposure dose. The resuits are shown in Table 3.

[0143] The polyethylene terephthalate film was then released, and 1
wt% aqueous sodium carbonate at 30°C was sprayed for 24 seconds to
remove the unexposed sections. The resolution was evaluated as the
smallest value of the space width between line widths which allowed
clean removal of the unexposed sections by developing treatment and
produced lines without or waviness or breaking. Small values are
desirable for the sensitivity and resolution evaluation. The results are

shown in Table 3.
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I ndustrial Applicability 5[0145] According to the

invention it is possible to provide a photosensitiv _ _
element with sufficiently high sensitivity w thout FP07-0147-00
i mpairing resolution or adhesiveness, even wth the

exposure light of direct witing exposure nethods.

[0144] [Table 3]

Examples Comparative Examples
1 2 3 4 5 1 2 3 4
Photosensitive Soluti
resin A B C Al B | A B D ° S“’n
composition
Protective E- E- E- | YK | YK | NF | NF E | Eanoc
film 200C | 200C | 200C | 57 | 57 | -15 | -15 | 200
Exposuredose | 5, | 50 | 29 | 20 | 20 | 60 | 60 | 100 | 100
(mJ/cm®)
Resolution | 55 | 29 | 20 | 20 | 20 | 20 | 20 | 20 20
(um}
Industrial Applicability

[0145] According to the invention it is possible to provide a
photosensitive element with sufficiently high sensitivity without
impairing resolution or adhesiveness, even with the exposure light of

direct writing exposure methods.
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CLAIMS [daim1] A phot osensitive el enent
conprising a support, a photosensitive |layer--and a
protective filmlamnated in that order, wherein the
phot osensitive layer is conposed of a photosensitive
resin conposition containing a binder polyner, a

phot opol yneri zi ng conpound, a phot opol yneri zati on
initiator and at | east one of a sensitizing agent

selected fromthe group su onpounds represented by
the foll ow ng general forﬁgiéiﬁgf (2) and (3), t he

protectﬁggﬂ{hjn1ls conposed mai nl'y of pol ypropyl ene, and
the ele I's used to forma resist pattern by exposure

to light widh BEGESARSIYS hEleRsHE| SREERSFENgd ofvisopt @
nm 440 photos¢xGigve ¢gter:FRordnalpaotddtivel AloR)lamibAted bn tHaoromém
(1), each &ﬁ&@ﬁoeg&enbwog&%ﬁ%ewg%@ f4- lzm%@el&y'of 3

group, g ependent | J sent an

i nt egef B"P%)“%“‘é%l%?ff‘e&"%%“&tﬁ%t °P11Féml”8ﬁ e?r 3, PHYRAY &
i s 1-6phbiopdlymmarizing ﬁgmpd?maandzhmpehmulzaﬁemmdemIayld at
represedly %n@loizq @n@f z’mgciggtg &Y&ltéﬂalfll@ﬂ th@:i such as

TRNC R R IR RO, (R

hydr ogé€®, Cl-12 al kyl, a hal ogen atom cyano, carboxyl,
phenyl, C2- tﬁe%&&@&\z@ﬁmmoﬂosb@%&w of gﬁh&;ﬂ?\e ne, and

aforenentlo ICl 20 ﬁh fgroup i.,.s a C2- alkg '%r%ﬂg
it may have' 8r‘f BREFG Eh U IBEE Re TS tRE S HaPh SE1PATs R dtE6n
at ons, vatida peak lreths vrselenpthednge ¢18 HWywn@¥dlom.The C5-12

cycloalgﬂ&nggppgnﬂﬁyl?ave an oxygen atomin the ring and
may be substituted w th:-hydroxyl. The phenyl group in Rl

and R2 may be substituted ytt e or nmore groups and/ or
atons sel ected fromthe gfoup-§onSisting of Cl-6 al kyl,
hydr oxyl h.\ogen atons, ¢yanE, carboxyl, phenyl, C -6
al koxy, 1y .nd C2~6 alkoxycarbonyl A benzyl group
may be s\ A th pne or nore gro bs and/ or atons
sel ect ed t'on1the gr oyp-8 i’sting of Cl-6 alkyl,

hydr oxyl , 5 g@boxyl, phenyl, Cl-6
al koxy, phenoxy and C2-6 al onyl . The benzoyl
group in R1L and | e may be su ituted with one or nore
groups and/ or . atons/sélected fromthe group consisting of

Cl-6 al kyl, \drox°l dMal ogen at ons, cyano, carboxyl,

phenyl , éﬂ.G 3 e Xﬁand C2-6 al koxycarbonyl. In
fornula ] |ndependently repr esent
hydr ogen or ,roup, R11, R®R, R13, R 14 and
-1s each g

represeﬁ? b .subs |tu€%dC1 3al kyl, hydrogen
trifluoronmethgd , c@
hydr oxyl or thioI, R*

R16 R15
|
R17/N (e O
)
R14 v R11
R13 R12
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and R', R12, R1.3, R 14, R 15, 4-.16 and R 17 may bond
together to forma cyclic structure.] [daim?2] A
phot osensitive el enent according to claiml1, wherein each
R is independently selected fromthe group consisting of
n-butyl, tart-butyl, tert-octyl and dodecyl groups.
[Caim 3] A phot osensitive el enent according to
claimlor 2, wherein the conpound represented by genera
formula (1) is 1-phenyl-3-(4-tbutylstyryl)- 5 -(4
-t-butyl phenyl)-pyrazoline. [Caim 4] A

phot osensitive resin conposition according to any one

cl ai melIn foomzla \(hbr edck Rl indegerieptls ararrosapidpangtniel §rlkyl
repr esmhp,aaﬁa4b ahf yl eagh QepeRdtlR Bprefént disintek@f of R

18, R 9. a0 R0, WYEI0920-oa iy 51 A photosensi tive

el ement "accor Rghe 0 ai ns to 4, wherein
t he co@p&fﬁﬁﬂf‘e@gegen@é‘d y“@’érféli%ﬂenflﬁﬂtﬁhlfal“f’%mlas @G-20-
di but oaxy@ntﬂmamman{;@ gligtly6] beAz Pl 120 SE RidbbyEoebamenl
accordln t e | &i7ng,s Lk 10 el
mpoubid Pearbanatod g%‘f TR Fornd " Gtk tledciently
d| et hynearﬁsra@t hy erogpl €bUratikR, 9 E&las?ﬁ ?ﬂonh PHBPosERSTH ve
el enenfheagt,oceiongkboy@monyher otnlyhi MBheh the aforenvdneivedsd
the ph 0 t 0 r
@; ?@r é}%?ﬁqg%&% A CF:?&Q ﬁf% garb%: it may have an oxygen
atom between the mam chain carbon atoms, and may be substituted
with hydroxyl. The C5-12 cycloalkyl group may have an oxygen

atora in the ring and may. be substituted with hydroxyl. The phenyl
group in R' and R? may be substituted with one or more groups

and/or atoms selected from the group consisting of C1-6 alkyl,
hydroxyl, halogen atoms, cyano, carboxyl, phenyl, Cl-6 alkoxy,
phenoxy and C2-6 alkoxycarbonyl. A benzyl group may be
substituted with one or more groups and/or atoms selectaed from the
group comnsisting of Cl-6 alkyl, hydroxyl, halogen atoms, cyano,
carboxyl, pheayl, Cl1-6 alkoxy, phenoxy and C2-6 alkoxycarbouyl.
The benzoyl group in R' and R? may be substituted with one or more
groups and/or atoms selected from the group consisting of Ci-6
alkyl, hydroxyl, .halogen atoms, cyano, carboxyl, phenyl, C1-6
alkoxy, phenoxy and C2-6 alkoxycarbonyl.

In formula (3), R'® and R'7 each independently represent hydrogen or
a C1-3 alkyl group, R", R'?%, R}, R!" and R!® each independently
represent optionally  substituted  Cl1.3 alkyl, ‘hydrogen,
trifluoromethyl, carboxyl, carboxylic acid ester, hydroxyl or thiol,
and R, RY?, R13, RYM, R!%, R'S and R'7 may bond together to form a

cyclic structure.]
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A photosensitive elenment according to any one of clains 1

to 7, wherein the density of fisheyes with dianeters of

80 gmor larger in the protective filmis no greater than

5/m2. [Claim9] A photosensitive el enent according to any

one of clains 1 to 8, wherein the thickness of the

protective filmis 5-50 pm [d aim 10]

Ar esi st pat t er nf or mi ngnet hodconpri si ng a |l am nation

step i puhjch the protective filmof a photosensitive

el ement "according to any one of claims 1 to 9 is rel eased

from the pHoblsdessapitivéelimgisacyiling tb ahdimal.i wipreineach R

phot osiniadénendehity €ledl Gradn €le Eldup cbO§i8H NI P ANMEyL, tert-

an ex gfq S8 1'&:1"243&8!}1%%%%“ bed sections of the
ed’ h rayer’;

| am na phot osensitive er are irradiated with active
li ght ¥d§ise 3hna a devel oping step in which the
phot osensi @ petbRyehive RddmdhdscleEngits RGhated, Whkhiaeld ve

li ght ' | onad i tern, i
119" el SBHECIRT ) QLR Bl BT O B LB R Ty
a | am WaYRBRYRUepH-huimrkaay Dy raodinect i ve fil mof a

phot osfensint #ve el ement according to any one of clains 1
to 9 is rele I t he. ph sitive. ayer while
o nat i no Poapeae e A (PRI WG & lflonf or

ci r cui Yt ithdy Woae Ramndkperctirisdepeagerntly sshrashot a C1-4

pr escrdlbgicersestdndrs’, &, RAR Y, & RYEREdinpFO? asenairbjene | ayer
are i rmcq%klagﬁd with active light rays; a devel opi ng
step i I ch the photosensitive |ayer that has been

i rradi at edARhoRoREEitive qlpet acegrdinsstogeeprpedl cladms drim a
r esi st4,peiereinrthe @bthpound repraendd GyQfenpAl FeRiirl @2)NsRY1 (st ep

i n whi pattern is fornmed by etching or
pl ati ndgi;@lt1 & %?gllégl&t%riform ng board on which the resist

pat t er [Clals 6heen f or ned.

A photosensitive element according to any one of claims 1 to
5, wherein the compound represented by gemeral formula (3) is 7-
diethylamino-4-methylcoumarin,
[Claim 7]

A photosensitive element according to any one of claims 1 to
6, wherein the photopolymerization initiator is 2,4,5-triarylimidazole
dimer.
[Claim 8]

A photosensitive element according to any one of claims 1 to
7, wherein the density of fisheyes with diameters of 80 pm or larger
in the protective film is no greater than 5/m?2.
[Claim 9]

A photosensitive element according to any one of claims 1 to,
8, wherein the thickness of the protective film is 5-50 pm.
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[Claim 10}
A resist pattern forming method comprising
a lamination step in which the protective film of a
photosensitive element according to any ome of claims 1 to 9 is
released from the photosensitive layer while laminating the
photosensitive layer onto a circuit-forming board,
an exposure step in which prescribed sections of the laminated
photosensitive layer are irradiated with active light rays, and
a developing step in which the photosensitive layer that has
been irradiated with active light rays is developed to form a resist
pattern,
[Claim 11]
A printed circwit board production process comprising
2 lamination step in which the protective film of a
photosensitive element according to any one of claims 1 to 9 is
released from the photosensitive layer while laminéting the
photosensitive layer onto a circuit-forming board,
an Exposure step in which prescribed sectipns of the laminated

photosensitive layer are irradiated ‘with active light rays, =
a developing step in which the photosensitive layer that has
been irradiated with active light rays is developed to form a resist
pattern, and
a conductor pattern-forming step in which 2 conductor pattern
is formed by etching or plating the circuit-forming board on which
the resist pattern has been formed.
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