1 DESCRI PTI ON PCSI Tl VE- TYPE RADI ATI ON- SENSI TI VE RESI N COWPCOSI TI ON FOR
PRODUCI NG A METAL- PLATI NG FORMED MATERI AL, TRANSCRI PTION FILM 5 AND
PRODUCTI ON METHOD OF A METAL- PLATI NG FORVED MATERI AL TECHNI CAL FI ELD The
" present invention relates to a positive-type radiation-sensitive resin
conposition suitable for producing 10 a netal-plating forned material, a
~transcription filmusing said conposition arid a producti on nmethod of a
“metal -plating formed material. BACKGROUND ART 15 In recent years, along
'with mcromniaturization of integrated circuit devices, enhanced
integration of a large scale integrated circuit (LSI) and shift to an
"integrated circuit adapted to specifi DESORIPIIONON ( Application Specific
. Integrated Circuit: ASIC) have been rapidly proceeding. 20 Accordingly, a
"multipin thin-fil mpackaging is needed for nounting an LSI to an electronic
equi pnrent, and there has been adopted bear-chip nounting by the tape

. aut omat ed bondi ngocTABYE-metrRota0T Atrthent-IsERsaitivEmestdgwd: efomMitdwerT mackagi ng
' techniques. |In such a packaging nmethod of a nmulti-pin thinfilm it is 25

necessary to abkange rRGOA Y- ml et oMt RaarRenaht TRANIER 2T TORIFIIR OF
- nore, called bunps, as connecting termnals with high accuracy on a

~ Substrate. j AND PRODUCTION METHOD OF A METAL-PLATING FORMED MATERIAL

TECHNICAL FIELD
The present invention relates to a positive-type
radiation-sensitive resin composition suitable for producing
10 a metal-plating formed material, a transcription film using
said composition and a production method of a metal—pléting

formed material.

BACKGROUND ART
15 In recent years, along with microminiaturization of
integrated circuit devices, enhanced integration of a large
scale integrated circuit (LSI) and shift to an integrated
circuilt adapted to specific application (Application Specific
Integrated Circuit:ASIC) have been rapidly proceeding.
20 Accordingly, a multipin thin-film packaging is needed for
mounting an LSI to an electronic equipment, and there has been
4 adopted bear-chip mounting by the tape automated bonding (TAB)
method or the flip-chip method or other packaging technigues.
In such a packaging method of a multi-pin thin film, it is

25 necessary to arrange protruding electrodes with a height of 10



such bunps are usual | y fornmed by the foll ow ng procedures. At first, a

| ayer of barrier nmetal, which serves as a conducting 5 layer, is stacked on
a wafer equi pped with an LSI device, and then the wafer is coated with a
radi ati on-sensitive resin conposition (so-called resist) and dried. Next,
the wafer is irradiated with radiation ray (hereafter referred to also as
"exposed") through a mask to nmake openings ipn positions wherein 10 bunps are
to be formed and then developed to forma pattern. Using this pattern as a
tenpl ate, electrode material such as gold and copper is deposited by

el ectropl ati ng. Subsequently, after the resin part is peeled off, the

barrier netal & benbyed, byiekahblfpk) HEr MORWERS indf tRrntikalils it Migh
squarely cut 15 out fromthe wafer and this chip is subjected to a packagi ng

process such agcdABzeY @nnguggbggrg&gcess such as flip-chip. 1In the
above-nentioned serieS of hunp-formng steps, the resist requires to have

the fol | owing char agesi sih ﬁégg%}}ds@éf???g@gﬁdﬂay‘t‘ﬂ | Bo 1R EOTIRA I BkneS S,

of 20 (err)m 20 or nore c or med esol ution s enoug

be capabl e of o) narro r .pitch ) Sldemal
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r epr oduces t he_di nensions, o 5 mask th fidelity e senS|t|V|ty
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i ncrease production
then the wafer is coated with a radiation-sensitive resin

composition (so-called resist) and dried. Next, the wafer is
irradiated with radiation ray (hereafter referred to also as
"exposed") through a mask to make openings in positions wherein
10  bumps are to be formed and then developed to form a pattern.
Using this pattern as a template, electrode material such as
gold and copper is deposited by electroplating. Subsequently,
after the resin‘part is peeled off, the barrier metal is removed
by etching to form bumps. After that, a chip is squarely cut
15 out from the wafer and this chip is subjected to a packaging
process such as TAB or a mounting process such as flip-chip.
In the above-mentioned series of bump~forming steps, the
resist requires to have the following characteristics:
(1) A coating film with a uniform thickness of 20 um
20 or more can be formed.
(2) The resolution is high enough to be capable of
forming bumps with narrower pitch.
(3) Sidewalls of the pattern serving as a template are
nearly vertical and the pattern reproduces the dimensions of

25 mask with fidelity.



efficiency of the step. (5) The wettability is good for the nmetal plating 5
solution. (6) The resist does not deteriorate the netal-plating solution

t hrough dissolution to the nmetal-plating solution during netal plating. (7)
The adhesion to the substrate is good so that the 10 netal -plating solution
does not percolate into the interface between the substrate and the resi st
during nmetal plating. (8) The resist can be readily peeled of f with a
peeling liquid after netal plating. Furthe&rnore, the follow ng
characteristic is required 15 for the deposited naterial obtained by netal
plating. (9) The shape of pattern used as a tenplate is accurately
transcri bed and the dinensions of mask are reproduced with fidelity.
Conventional ly, as riddist Toe demplifovieyi om, hiderendavee @6vbkepinged a
positive-type radiation-sensitive resin conposition conprising Novol ac
resin and a cohpoundecdbtdicsi age exoaphéhodin pededi 821 Tiec ¢ D4P AD R tdlon
ingredients (for exanple, see Japanese Patent Application Laid-Qpen (JP-A)
No. 2000-2502%6) ciHawever, thesespas a probl em that devel oping the 25
resi st conposed of the above-nentioned conposition provided not 4 a pattern

from the substrate Surface fo ThorsfLLef 18 GoalfshiInee RERRE S1ak TAgH N0
5 solution.

(6) The resist does not deteriorate the metal-plating
solution through dissolution to the metal-plating solution
during metal plating.

{(7) The adhesion to the substrate is good so that the

10 metal-plating solution does not percolate into the interface
between the substrate and the resist during metal plating.

(8) The resist can be readily peeled off with a peeling
ligquid after metal plating.

Furthermore, the following characteristic is required

15 for the deposited material obtained by metal plating.

{(9) The shape of pattern used as a template is
accurately transcribed and the dimensions of mask are
reproduced with fidelity.

Conventionally, as resist for bump formation, there have

20 been used a positive-type radiation-sensitive resin
composition.comprisingzNovolac’resinenuia compound containing
a naphthoquinonediazide group as major ingredients (for example,
see Japanese Patent Application Laid-Open (JP-A) No.
2000-250210). However, there was a problem that developing the

25 resist composed of the above-mentioned composition providednot



surf ace of the resist (normal tapered shape) . There was another problem
that the resist conposed of the above-nentioned 5 conposition required a

| ong exposure tinme because of its low sensitivity, |owering the production
efficiency. Furthernore, insufficiency was also encountered in the
resolution or the fidelity with which the thick-film mmaterial deposited by
nmetal plating reproduced the dinensions of mask. 10 As resist for bunp
formati on there has been al so used a positive-type radiation-sensitive
resin conposition conprising a polyner containing an aci-d-di ssoci ative
functional group, which is dissociated in the presence of an acid to
generate an acimghittdumchaonad geoupcah codgpeakehs bhata 15ayeaen abvéshaanaci d
on irradiation with radiation ray and other additives (for exanple, see

Japanese Pat eic Appdd ctad dilngiird-0perny EHmAXLNO su2R@1-281862F athetbeshst s
conposed of these conpositions were excellent in sensitivity and

resol ution-. ghdherrnng rBY;add rﬂﬁ:n?a’]. @&#éféd%‘?ﬂa‘ﬂé‘ )& r@ﬁb?e%vé QHo%h@Q
specific structure, adhesion durlng gol d atlng was ‘i nproved

percol ation I o} e e and the
resi st was pgerv%n?ée%n%ééeg %%aﬁeeésgéga% rﬁgé ?c?t{\?o%bﬁl % 51%%% A) No.
2001-281863) Fur.th t | k I |l ent t
ocour rence. of 3B BrHAdd (AT a0k egyois% G RaCahF kb 5T Lohe -

Composi t1 on OGRS g i CHEG BmERT A G ) FIorabrey. | Fut fnermore,

insufficiency was also encountered in the resolution or the
fidelity with which the thick-film material deposited by metal
plating reproduced the dimensions of mask.

10 As resist for bump formation there has been also used
a positive-type radiation-sensitive resin composition
comprising a polymer containing an acid-dissociative
functional group, which is dissociated in the presence of an
acid to genefate an acidic functional group, a component that

15 generates an acid on irradiation with radiation ray and other
additives (for example, see Japanese Patent Application
Laid~Open (JP-A) No. 2001-281862). The resists composed of
thesecompoéitionswereexcellentinsensitivityandresolution.
Furthermore, by adding an alkali-soluble resin having a

20 .specific structure, adhesion during gold-plating was improved
and percolation of plating solution into interface between a
substrate and the resist was prevented (see Japanese Patent
Application Laid-Open (JP-A) No. 2001-281863). Further, this
alkali-soluble resin was excellent ingpreventihg'occurrence<3f

25 Dbreakage (crack) caused by swelling and shrinkage of the resist



resin, however, had problens, (1) the pattern was often defornmed during
gol d-plating at high tenperatures after the pattern had 5 been fornmed and
(2) the size of material deposited by gold-plating was sonetines |arger
than the pattern size (push-in). OBJECT OF THE | NVENTI ON 10 An obj ect of
the present invention is to provide a positive-type radiation-sensitive
resin conposition that is excellent in senssitivity and resolution, exhibits
excel l ent adhesion to a substrate, |eaves no residue at an opening after
devel opnent, and is capable of preventing occurrence of crack 15 in the
resin filmafter netal plating and push-in of plated netal into the resin
film a transfilpt eeorfibingusehglt pbilsticgnposhti ahpvandeatppaddctieadnmet hod
capable of forming a thick-filmmetal-plating formed material such as a
bunp and a wcbhpgsatdvhatenpri2dnGUVMARY o eFlentNVIENE QY kKHIE s ailte

i nventors pursued zeal ous study concerning the above subject. As a result

they sol ved t hesaBoug vt eRBd JRH1QmE N1 tHOpattBkhREL SHEHEH HSE ISP @
conpound having two 25 or nore ethylenic unsaturated doubl e bonds on

preparing a GduPthﬁrr&él&%izﬂﬂé‘%taﬂiaﬁi Qél%éfe%&il?égVaeftfé{nctﬁuieoﬂéjctgéﬂg%d

which is dissociated” in tthe presence O0f an acid to generate an aci di

functionals grgup, aad pretgnabby byl ngreasidng the; .q deposited by

gold-plating was sometimes larger than the pattern size

(push-in) .

OBJECT OF THE INVENTION
10 An object of the present invention is to provide a
positive~type radiation-sensitive resin composition that is
excellent in senéitivity and resolution, exhibits excellent
adhesion to a substrate, leaves no residue at an opening after
development, and is capable of preventing occurrence of crack
15 in the resin filmafter metal plating and push-in of plated metal
into the resin film; a transcription film using this
composition; and a production method capable of forming a
thick-film metal-plating formed material such as a bump and a
wiring accurately.
20
SUMMARY OF THE INVENTION
The present inventors pursued zealous study concerning
the above subject. As a result they solved the above problems
by forming a crosslinking structure using a compound having two

25 or more ethylenic unsaturated double bonds on preparing a



average nol ecul ar wei ght of the polynmer. 5 Nanely, the positive-type

radi ati on-sensitive resin conposition for producing a netal -plating forned
material relating to the present invention conprises (A a polyner
containing a structural unit having an aci d-di ssociative functional group,
which is dissociated in the presence of an 10 acid to generate an acidic
functional group, and a crosslinking strugture; (B) a radiation-sensitive
acid generator; and (C) an organic solvent. The pol ystyrene-equival ent

wei ght average nol ecul ar wei ght of the above-nentioned pol yner (A)
determined with gel 15 perneation chromatography is preferably in a range

of 30, 000 t o pkBGmRR0.crtefierialy yan tdiel dhdvessei t tnedrped yidka l Ayrodipy t her
contains at | east one structural unit selected from structural units

repr esent ed QMukhﬁ1EOBiQ§bBQaE@H”H$a§m(%kese&%k o@ngn (£id fo RenBraRk s 1 1

C CH2-( CH2_ CH2-C I OC R2 141 Uu(2), RI1' (6) (R). (R3), (R3

HO HO acidic functional group, and preferably by increasing the
average molecular weight of the polymer.

5 Namely, the positive-type radiation-sensitive resin
composition for producing a metal-plating formed material
relating to the present invention comprises (A) a polymer
containing a structural unit having an acid-dissociative
functional group, which 1s dissociated in the presence of an

10 acid to generate an acidic functional group, and a crosslinking
structure; (B) a radiation-sensitive acid generator; and (C)
an organic solvent.

The polystyrene-equivalent weight average molecular
weight of the above-mentioned polymer (A) determined with gel

15 permeation chromatography is preferably in a range of 30,000
to 150,000. Preferably, the above-mentioned polymer (A)
further contains at least one structural unit selected from

structural units represented by the following formulae (1), (2)

and (6):



in formulae (1) , (2) and (6), RL is a hydrogen atomor a nethyl group; R2
is - (CH2) j- () is an integer of 0 to 3) R3is a hydrogen atomor an al kyl
group having 1 to 4 carbon atons; R' is 5 (CH2CH20 k~ or - (CH2CH2CH20O) k-
(k is an integer of 1 to 4) and mis an integer of 1 to 4. The structural
unit having an acid-dissociative functional group in the above-nentioned
polymer (A) is preferably represented by 4he following formula (3): R4 CH2
10C=C(3) RR17CR 16R infornmula (3), p'4 is a hydrogen atomor a
met hyl group; each of RS R7 is independently an alkyl group having 1 to 4
carbon atons, an alicyclic hydrocarbon group having 4 to 20 carbon atons,
a group containing an aromatic ring or a substituted 15 hydrocarbon group
wherein at |east fone hgtrogen atom i/n theRe groups agre suypstituted with a
pol ar group ot hef thanl hydjocarbon [groupk; amnd when t of R-5 YR 7 are

al kyl groups or gub&T al kyl —qrolzps§ T alk i
each other to for anl ali‘cyclic hy ocar%on group havi\ng 4 ko 20 carbon

atons or 5 a substi?ﬁ%d alicyclic hyoc?_’(ﬁ: rbon group. O0==C
~NH _O
R2 (1), R2 (2), R11,O (6)
x AN AN
| — | ®m |
HO/\/ HO/\/ P

in formulae (1), (2) and (6), R' is a hydrogen atom or a methyl
group; R?is —(CHy)3— (j is an integer of 0 to 3); R® is a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; R' is
5 = (CH,CH20) x~ or - (CH2CH,CH;0) - (k is an integer of 1 to 4); and
m is an integer of 1 to 4.
The structural unit having an acid-dissociative
functional group in the above-mentioned polymer (A) is

preferably represented by the following formula (3):

R4
|

CHZ_ | -

o=cC
10 | (3)

7

RS—C—R’
L

in formula (3), R* is a hydrogen atom or a methyl group; each
of R® R’ is independently an alkyl group having 1 to 4 carbon
atoms, an alicyclic hydrocarbon group having 4 to 20 carbon
atoms, a group containing an aromatic ring or a substituted

15 hydrocarbon group wherein at least one hydrogen atom in these



Furthernore, the above-nentioned polymer (A) is preferably a copol yner
obtai ned by reacting at |east a nononer that derives a structural unit
havi ng an aci d-di ssoci ative functional group and a nononer having two or
nore ethylenic 10 unsaturated doubl e bonds. The positive-type .

radi ati on-sensitive resin conposition for producing a nmetal-plating forned
material of the present invention preferalyy contains the conponent (B) at
a range of 0. 1 part by weight to 20 parts by weight for 100 parts by

wei ght 15 of the above-nentioned conponent (A) . Preferably the resin
conposition further conprises an alkali-soluble resin (D) other than the
above- nent i ongdopelsyames s(B)ktithiteidaviallse grlefregredptdidier thenregitvcarbon
conposition further conprises an agent for controlling diffusion of an acid.

20 The above- geghianednaorReneqtioc (B R5S{gr%E%réﬁkyla&r&§ﬁ§tor(Eﬁ%éﬂﬂEhﬂEd
compound sel eCt ed from t he group consisting of

4-1- bUtV'phen&h@yﬁh§P¥h§H|fﬁHEi&“dlk&ﬁ'HQ&PHEH&%?%%%Hf@B%&§ﬂ1other~to form
4-t - butyl phenyl di phényl suffonlun1perf | uor o- n- oct anesul fonate 25

4-t - but yl phenyl d I

(4,7- glynpbutéby%ggﬁgﬁhﬁgté ?g rotﬁnﬁﬁﬁgilunfﬁnfng%oggn% %%%s% Tonate.

Such a posgtlve t§p%l%§%ﬁ¢ %1 SIt#& 'ﬁ%%ﬁ% qEOS|t|on is suitably used
ra

for producing“a ] Script e%or esent i nvention

ri , .
conpri ses Furthermore, the above-mentioned polymer (A) is

preferably a copolymer obtained by reacting at least a monomer
that derives a structural unit having an acid-dissociative
functional group and a monomer having two or more ethylenic

10 unsaturated double bonds.

The positive-type radiation-sensitive resin composition
for producing a metal-plating formed material of the present
invention preferably contains the component (B) at a range of
0.1 part by weight to 20 parts by weight for 100 parts by weight

15 of the above-mentioned component (A). Preferably the resin
composition further comprises an alkali-soluble resin (D) other
than the above-mentioned polymer (A). It isalsopreferredthat
the resin composition further comprises an agent for
controlling diffusion of an acid.

20 The above-mentioned component (B) is preferably at least
one kind of compound selected from the group consisting of
4-t-butylphenyldiphenylsulfonium trifluoromethanesulfonate,
4-t-butylphenyldiphenylsulfonium
perfluoro—n—octaneéulfonate,

25 4-t-butylphenyldiphenylsulfonium pyrenesulfonate and



a supporting filmand a resin filmfornmed using the above-nentioned
positive-type radiation-sensitive resin conposition for producing a

netal -plating formed material on said supporting film The filmthickness
of the 10 above-nentioned resin filmis preferably in a range between 20
~(err)mand 2 0 0 um The production nmethod of a netal-plating formed
material of the present invention conprisas (1) a step of formng a resin
filmusing the above-nentioned positive-type 15 radi ation-sensitive resin
conposition for producing a nmnetal-plating formed material on a wafer
provided with a barrier netal layer; (2) a step of formng a pattern by

exposi ng the (@hoverrepeRedn@with i)l tatld ety slevel @pi ng; (3) a step
of depositing an el ectrode nateri al by el ectroplating with the 20

above- nentlon%qlgqhh%bﬁe%ga%e%%ng%%Qe and (4) a step of renoving the
barrier metal layer by etching after peeling the remaining resin filmoff.

The resin filmin the,above g Jt\ﬁ@eaggpétfgﬂ%iéléﬁ_ pLELPLADLY Lot fred by

transcribing the resin ove- men oned ranscrlp ron filmon
the wafer. 25 10 oPR FERR%D %NB?Q?HE 2 gg THE | NV MIICN Tq? followng is
detai | ed expl &7APCSH 4P RE Sh6: et¥f PR B EEhS tT V1 esi n

conpositiopn for roduc tin rmed material of the present 5
'incgntion,gthe trgn thBﬁCFFP ﬁ? gﬁﬁgﬁl?ﬁﬁﬁ?P?|1PNFF§&é”1co prises

a supporting film and a resin film formed using the
above-mentioned positive-type radiation-sensitive resin
composition for producing a metal-plating formed material on
said supporting film. The film thickness of the

10 above-mentioned resin film is preferably in a range between 20
um and 200 um.

The production method of a metal~plating formed material
of the present invention comprises (1) a step of forming a resin
film using the above-mentioned positive—fype

15 radiation-sensitive resin composition for producing a
metal-plating formedmaterial on awafer providedwith a barrier
metal layer; (2) a step of forming a pattern by exposing the
above-mentioned resin film followed by developing; (3) a step
of depositing an electrode material by electroplating with the

20 above-mentioned pattern as a template; and (4) a step of
removing the barrier metal layer by etching after peeling the
remaining resin filmoff. Theresinfilmin the above-mentioned
step (1) is preferably formed by transcribing the resin film
in the above-mentioned transcription film on the wafer.

25



of the composition and the production nethod for netal -plating forned
materials using these. [Positive-type radiation-sensitive resin conposition
for producing a netal-plating forned material] 10 The positive-type

radi ati on-sensitive resin conposition for producing a nmetal-plating forned
material of the present invention conprises (A) a polynmer containing a
structural unit having an acid-dissociatiyg functional group, which is

di ssociated in the presence of an acid to generate an acidic 15 functional
group, and a crosslinking structure; (B) a radiation- sensitive acid
generator; (C) an organic solvent; and other conponents if necessary.
<Conponent (A)> ConponerdREFHRFEEDTNBOYINMEINRT $ OSF t THE - 1 NPENEION

radi ation-sensitive resin conposition for producing a netal-plating forned

material of the presert ANveRLInQN il &taololé’dméxﬁoa[ﬂﬁfﬂrﬂ%@ gid uctural unit
having an aci d-di ssoci ative functional group, which is dissociated in the

presence of agoggkgveot9§§95%ﬁﬁaﬂ oacisdinG ifyret i.anal, grol ’sfﬁyen;%%fi

crosslinking Structure e conp05|t|on of the present T nvention
conpri ses compenant B J(Rerealhor igkerion o alse as Lacid omerater )
t hat generat an-acrd on EXpPOSs acia generate Sure reacts

wth the acid 6%;{;33&@3;'f;lﬁedft;g%tgc%%tl%r o115, corpenent (&), 1o, form ar

of the composition and the production method for metal-plating
formed materials using these.
[Positive-type radiation-sensitive resin composition for
producing a metal-plating formed material]

10 Thepositive—typeradiation—sensitiveresincomposition
for producing a metal-plating formed material of the present
invention comprises (A) a polymer containing a structural unit
having an acid-dissociative functional group, which is
dissociated in the presence of an acid to generate an acidic

15_ functional group, and a crosslinking structure; (B) a
radiation-sensitive acid generator; (C) an organic solvent; and
other components if necessary.
<Component (A)>

Component (A) composing the positive-type

20 radiaticn-sensitive resin composition for preducing a
metal-plating formed material of the present invention is a
polymer containing a structural unit having an
acid-dissociative functional group, which is dissociated in the
presence of an acid to generate an acidic functional group, and

25 a crosslinking structure.



aci d-di ssoci ated substance. Such a deconposition reaction of an

aci d-di ssoci ative functional group is accelerated by heating after
exposure. (Post Exposure Bake: hereafter referred to also as "PEB") , and
as aresult the solubility of exposed part to 10 an aqueous al kal i ne
solution increases and thus a desired pattern can be forned wth high
sensitivity (namely, with |ow exposure doge) and high resolution. The
above-nenti oned aci d-di ssociative functional group is not particularly
limted as long as it is dissociated in the 15 presence of an acid to
generate an acidic functional group. For exanple, there nmay be nentioned a

functional group thathé scofbSsOeiahedrifhéherdsesenceveoht abnacbspt0sggnerate
a carboxyl group or a phenolic hydroxyl group. As preferred structural

uni t having anR8si-ddi+ssaci at fupetiongl [Een +pned
the unit reprg§%%¥%5gg§§tﬁeeﬁ%%§%mfﬁg]#ornﬁfg{?gfblégﬁuﬁHga%g' g%?i%@?%)PU

S L R-CRhal Rekdaddt A @ effbdird MoIe) ARRaRIEY!
exposure reacts with the acid-dissociative functional group in
5 component (A) to form an acidic functional group and an
acid-dissociated substance. Such a decomposition reaction of
an acid-dissociative functional group is accelerated by heating
after exposure (Post Exposure Bake: hereafter referred to also
as "PEB"), and as a result the solubility of exposed part to
10 an aqueous alkaline solution increases and thus a desired
pattern can be formed with high sensitivity (namely, with low
exposure dose) and high resolution.
The above-mentioned acid-dissociative functional group
is not particularly limited as longra-ts it is dissociated in the
15 presence of an acid to generate an acidic functional group. For
example, there may be mentioned a functional group that is
dissociated in the presence of an acid to generate a carboxyl
group or a phenolic hydroxyl group. As preferred structural

unit having an acid-dissociative functional group, there may

20 be mentioned the unit represented by the following formula (3):

T4
T

—=C



each of R5 to R7, which may be identical or different, is independently an
al kyl group having 1 to 4 carbon atons, an alicyclic hydrocarbon group
having 4 to 20 carbon atonms, a group 5 containing an aromatic ring or a
substituted hydrocarbon group wherein at |east one hydrogen atomin these
groups are substituted wth a polar group other than hydrocarbon groups.
Wien two of R5 to R7~ are al kyl groups or ®Rubstituted al kyl groups, their
al kyl chains may bond to each other to forman alicyclic 10 hydrocarbon
group having 4 to 20 carbon atons or a substituted alicyclic hydrocarbon
group. The structural unit represent ed by the above formula (3) is derived
fromthe nononer rephefertebabidith& fio lowiviegoaenaltan ¢8a merhyl groHp:L'
1 150C (3a) I L) 51 R CR i R61Informula (3a) , R to R7 are as
defined for RachooR B ito Hor mhiigh(Bpy be identical or different, is
independently an alkyl group having 1 to 4 carbon atoms, an
alicyclic hydrocarbon group having 4 to 20 carbon atoms, a group
5 containing an aromatic ring or a substituted hydrocarbon group
wherein at least one hydrogen atom in these groups are
substituted with a polar group other than hydrocarbon groups.
When two of R° to R’ are alkyl groups or substituted alkyl groups,
their alkyl chains may bond to each other to form an alicyclic
10 hydrocarbon group having 4 to 20 carbon atoms or a substituted
alicyclic hydrocarbon group.

The structural unit represented by the above formula (3)

is derived from the monomer represented by the following formula

(3a) :
R
CHFC:;
15 O=C|I (3a)
O
R —c::——R7
R6

In formula (3a), R*! to R’ are as defined for R® to R’ in
formula (3).
The above-mentioned alkyl group having 1 to 4 carbon atoms
may be ether linear or branched and there may be mentioned, for
20 example, a methyl group, an ethyl group, an n-propyl group, an

i-propyl group, an n-butyl group, a Z-methylpropyl group, a



The above-nentioned al kyl group having 1 to 4 carbon atons may be ether

| i near or branched and there may be nentioned, for 20 exanple, a nethyl
group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl
group, a 2-nethyl propyl group, a 13 1-nethyl propyl group and a t-butyl
group. As the above-nentioned nonoval ent alicyclic hydrocarbon group having
4 to 20 carbon atons or the above-nentioneg, divalent alicyclic hydrocarbon
group having 4 to 20 carbon atons 5 fornmed by bonding of two al kyl chains of
R5 to R7 to each other, there may be nentioned, for exanple, a group
derived froma cycloal kane such as cycl obut ane, cycl opentane, cycl ohexane,

cycl ohept ane @n@egyyigggéfpe%r@ugrgﬂg deciuadhrgmpapbridged hydrocarbon
such as adamant ane,” bi cycl o 2. 1] heptane, 10 tetracyclo[6 2. 1. 11,1

02,1 |dodecane and k%Hﬁ%?EBE@e m%ntf@%e$%$nggg§gﬁt '% f%ﬁﬁﬁﬂ@dq s ﬁ ane

substltutlng a hydrogen atomin such a group derive rom't cycloa
or the brldg b n, a ranched clic_alk roup
having 1 to 4 carg % %B suchzgséggﬁePhggomFoa t%% 3§OVFh?FH6r§H§8

I but
I I TR S S rowoa%%g%tm%@b«owzmﬁed
group containing an _aromatic rin there nmy be nentioned, for exa a
phenyl gr dup, faHed PPndQng‘P%&NO é‘*lﬂﬁytloFPFllﬁlso‘El% R°at X of§leagitoap! ea,

4-chl orophenyl group, a 4-t-butyl phenyl group, a 1-naphthyl group and a
benzyl group.there may be mentioned, for example, a group derived from a

cycloalkane such as cyclobutane, cyclopentane, cyclohexane,
cycloheptane and cyclooctane; a group derived from a bridged
hydrocarbon ‘such as adamantane, bicyclo[2.2.1]lheptane,
10 tetracyclo(6.2.1.1%°.0*"]dodecane and
tricyclo[5.2.1.0%°%]decane; and a group derived by substituting
a hydrogen atom in such a group derived from the cycloalkane
or the bridged hydrocarbon with a linear, branched or cyclic
alkyl group having 1 to 4 carbon atoms such as a methyl group,
15 an ethyl group, an n—-propyl group, an i-propyl group, an n-butyl
group, a 2-methylpropyl group, a l-methylpropyl group and a
t-butyl group.
As the above-mentioned group containing an aromatic ring,
there may be mentioned, for example, a phenyl group, an o-tolyl
20 group,anﬁtolylgroup,eap—tolylgroup,a4—chlorophenylgroup,
a 4-t-butylphenyl group, a 1-naphthyl group and a benzyl group.
In the above-mentioned substituted hydrocarbon group,
as polar functional group other than hydrocarbon groups that
can substitute a hydrogen atom, there may be mentioned, for

25 example, a hydroxyl group; a carboxyl group; an oxo (=0) group;



In the above-nentioned substituted hydrocarbon group, as polar functional
group ot her than hydrocarbon groups that can substitute a hydrogen atom
there may be nentioned, for 25 exanple, a hydroxyl group; a carboxyl group;
an oxo (=0 group; 14 hydroxyal kyl groups such as a hydroxynet hyl group, a
1- hydroxyet hyl group, a 2-hydroxyethyl group, a 1-hydroxypropyl group, a
2-hydroxypropyl group, a 3-hydroxypropyl ;group, a 2-hydroxybutyl group, a 5
3- hydroxybutyl group and a 4-hydroxybutyl group; al koxy groups such as a
met hoxy group, an ethoxy group, a propoxy group, an i-propoxy group, an

n- but oxy group, a 2-nethyl propoxy group, a 1-nethylpropoxy group and a

t-but oxy gr OuRidrd:&¥aNy 19" Rips %wy@%lﬂwrcﬁ{ﬁ&&%ﬁy%@%ﬁ £yanonet hyl|
group, a 10 2-cyanoet hyl group, a 3-cyanopropyl dgroup and a 4-cyanobutyl

group. As no ]&Qﬁx er rred t Egﬁﬂgqpr that derives the
structural unrllo_ltm{depr s,egcﬁ{}/teld qor;&%ﬁ'e a:gzov@%x a (3%1,(&%%';% may be
mentioned, far_ - but 5 ( | ryl.ate , 1- di et hyl propyl
Eneiﬂgacry:a?eﬁ??ﬁ?%ﬁ%ﬁ%%ﬁ%ﬂ?ﬁﬁ%ﬁ’E#Eg[ﬁiéﬁ%ﬁi%ﬁgpé%d?%wﬁﬁg |pr0pY:

met h) acryl ate, 1, 1-dine enz met h) acr et r ahydr opyr any
(et h) acr yl at’e PYESEYRFCRYc &F | et h{flmy%%’_t)%‘g%ylgﬁ%‘%p' a
2-nethy|-2-adqpanty| nmeth)acrylate, 20 1, 1-dinethyl-3-oxobutyl
~met h) acr Y1 ats Bfg % AN BESEY am% Fef T BeF 9F WPt Y EXI R NBY e 2 L EPEV F TV %r €

t - butyl
such as a methoxy group, an ethoxy group, a propoxy group, an

i-propoxy group, anh n-butoxy group, a Z2-methylpropoxy group,
a l-methylpropoxy group and a t-butoxy group; a cyano group;
and cyanoalkyl groups such as a cyanomethyl group, a

10 2-cyanocethyl group, a 3-cyanopropyl group and a 4-cyanobutyl
group.

As monomer (hereafter referred to as "monomer (3')) that
derives the structural unit represented by the above formula
(3), there may be mentioned, for example, t-butyl

15 (meth)acrylate, 1,1-dimethylpropyl (meth)acrylate,
1,1-dimethylbutyl (meth)acrylate, 2-cyclohexylpropyl
(meth)acrylate, 1,l-dimethylbenzyl (meth)acrylate,
tetrahydropyranyl (meth)acrylate, 2-benzyloxycarbonylethyl
(meth)acrylate, 2-methyl-2-adamantyl (meth)acrylate,

20 1,1-dimethyl~-3-oxobutyl (meth)acrylate and Z2-benzylpropyl
(meth)acrylate. Of these, preferred are t-butyl
(meth)acrylate and 1,l1-dimethylpropyl (meth)acrylate.

Further, besides the above monomer (3'), a monomer that
is dissociated in the presence of an acid to generate a phenolic

25 hydroxyl group, can also be used as a monomer that derives the



(meth)acrylate and 1, 1-di net hyl propyl (neth)acrylate. Further, besides the
above nononer (3 1) , a nononer that is dissociated in the presence of an
acid to generate a phenolic 25 hydroxyl group, can also be used as a
nononer that derives the 15 structural unit having an acid-di ssociative
functional group. Specifically, there nmaybe nmenti oned hydroxystyrenes
protected by formng an acetal group such as p-(1-nethoxyethoxy) styrene
and p-(1-ethoxyethoxy)styrene, t-butoxystyrene and 5

t - but oxycar bonyl oxystyrene. These nononmers nay be used singly, or two or
nore kind of them may be used in conbination. The above-nentioned pol yner
(A) can be obtained by copolynerizing the above-nenti oned nononer deri ving
a 10 structurakrunttirbavimgt arewicigadi ssbé+at syeci anctve ohalcgransl group.

(i ncluding nononer (3 1) ) and a nononer containing two or nore ethylenic

unsat urated degbterbendsy;yheiead hak sehentednta @sdro i@@@)?‘?énéé brbtected

Crosslinking structure is fornmed in polyner (A) via invol venent of these

two or nore eEPYf@ﬂhPm@'rb??talge%taqd?réépd&y@ﬂl edsbgnqii h@tﬁ%&%e%ﬁ%&'y%%tt!y@%n
formng a netal-plating formed nmaterial, a netal columm i's forne

groove that wag,fgr WdePKoEﬂEEEB%‘k}/’)‘ t%ep %Sbﬂtok& Iy'f’%%x%e 2h@ grow in

| at er al dlrectlon acts on ation/ deposition
step. If tye ﬁo %ren thbof ge5|ntfll is | ow, S|demalls of the groove are
pushed by’ th 8Fy A4 ¥ ofred, Yand thus the netal colum finally

These monomers may be used singly, or two or more kind
of them may be used in combination.
The above-mentioned polymer (A) can be obtained by
copolymerizing the above-mentioned monomer deriving a
10 structural unit having an acid-dissociative functional group
(including monomer (3')) and a monomer containing two or more
ethylenic unsaturated double bonds (hereaftfer referred to as
"monomer (I)"). Crosslinking structure is formed in polymer
(A) via involvement of these two or more ethylenic unsaturated
15 double bonds in copolymerization.
On forming a metal-plating formed material, a metal
column is formed in a groove that was formed by patterning of
a resin film. Force to grow in lateral direction acts on this
metal column in a precipitation/deposition step. If the
20 strength of resin filmis low, sidewalls of the groove are pushed
by the metal and deformed, and thus the metal column finally
obtained becomes a barrel shape. However, when the
positive-type radiation-sensitive resin composition of the
present invention is used, because crosslinking structure is

25 formed in the resin film, a stiff resin film can be formed and



obt ai ned becones a barrel shape. However, when the positive-type

radi ati on-sensitive resin conposition of the present invention is used,
because crosslinking structure is 25 forned in the resin film a stiff resin
filmcan be forned and 16 thus a netal colum with vertical sidewalls can
be fornmed. As the above-nentioned nononer (1), there may be nentioned, for
exanpl e, poly(neth)acrylates such as trimathylol propane tri(neth)acrylate,
et hyl ene glycol 5 di(neth)acrylate, tetraethylene glycol di(neth)acrylate,
pol yet hyl ene gl ycol di(nmeth)acrylate, 1,4-butanediol di (meth) acrylate,
butyl ene glycol di (nmeth) acrylate, propylene glycol di (neth) acrylate,
trimet hyl ol pridpanes dietfaktdy laot Watle, vedt i 6a hexadewi bl sdeatinethfoaneyl at e,
2, 5-dinethyl-2, 5-hexanediol 10 diacrylate, neopentyl glycol

di (et h) acryl ate, trbks{Rehydooxygéhylphsacymanumate (hi (rekEREagEy ke,
tris(2-hydroxyethyl)isocyanurate di (neth)acrylate, tricyclodecanedi nmethanol

di (met h) acrylad:es: i GRaxy (Fet hasaghyl af epcgly@f@e@u é@ﬂyig@é@@ﬁ&whg acid to 15
di gl yci dyl ether of bisphenol A, blspheno A dl(neth acryl oyl oxyet hyl

ether, bi sphenoindyy ﬁic({;iﬁltethyef%ﬁ%hﬁ’é‘&@?}é‘é’i;?@é(ﬁéhy{e ghheke bisebgnol A

dl(neth)acry oy oxylnet tetr ylo pane

ot et B oyl 8 BELCA Aol o (0 M| e 20 PECLpELYLIY O
dlpentaerythrltlye€h§%§ée tfgcéﬁﬁa&f%@th yacrylate, 1,4-butanediol

di (meth)acrylate, butylene glycol di (meth)acrylate, propylene
glycol di (meth)acrylate, trimethylolpropane di (meth)acrylate,
1, 6-hexanediol di (meth)acrylate, 2,5-dimethyl~-2, 5-hexanediol

10 diacrylate, neopentylglycol di (meth)acrylate,
tris(2—hydroxyethyl)isdcyanurate tri (meth)acrylate,
tris (2-hydroxyethyl) isocyanurate di (meth)acrylate,
tricyclodecanedimethanol di (meth)acrylate,
epoxy (meth)acrylate given by add (meth)acrylic acid to

15 diglycidyl ether of bisphenol A, bisphenol A
di (meth)acryloyloxyethyl ether, bisphenol A
di (meth) acryloyloxyethyloxyethyl ether, bisphenol A
di (meth)acryloyloxymethylethyl ether, tetramethylolpropane
tetra (meth)acrylate, pentaerythritol tri(meth)acrylate,

20 pentaerythritol tetra(meth)acrylate, dipentaerythritol
penta (meth) acrylate and dipentaerythritol hexa (meth)acrylate

As the above-mentioned monomer (I), commercially

available compounds may be also used as received. As specific
examples of such commercially available compound, there may be

25 mentioned Aronix™ series (Toa Goseil Co., Ltd.) Nos. M-210, M-309,



As the above-nenti oned nononmer (1),

al so used as received. As specific
conpound, there nay be 25 nention
Nos. M 210, M 309, 17
M 240,
series (N ppon Kayaku Co.,

commerci ally avail abl e conpounds may be
exanpl es of such commercially avail abl e
ed Aroni xTM series (Toa CGosei Co., Ltd.)

M 310, M 400, M 7100, M 8030, M 8060, M 8100, M 9050,
M 245, M 6100, M 6200, M 6250, M 6300, M 6400 and M 6500;
Ltd.) Nos.

Kayar adT™M

R-5517 R-712, TMPTA, HDDA, TPGDA

PEG4A00DA, MANDA, HX-220, HX-620, R-604, 5 DPCA-20, DPCA-30, DPCA-60 and

DPCA-120; Viscoat series (OGsaka O ganic Chenica

300, 260, 312, 335HP, 360, GPT, 3

above- nment i ongd 3npnomensof | y-mayob
t hem may be used in conbination.

| ndustry Ltd.
PA and 400; and the like. The

emMusedosi mgby 60 orv- 8 W0 orvnoe eo Kivnds ©f

) Nos. 295,

Anong 10 t he above-nentioned nononers (1),

trimethyl ol prgpage, tM'—@I%bh) ACkylodl, eM—%tszd e@@@@@mM—C@éﬁdﬁatJ})@% Y4

1, 4- but anedi ol dr(neth acrylate an
preferred Pr Yo o]
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Organic Chemical Industry Ltd.) Nos. 285, 300, 260, 312, 335HP,

360, GPT,

3PA and 400;

and the like.

The above-mentioned monomers (I) may be used singly, or

two or more kinds of them may be used in combination.

10

tri (meth)acrylate,

the above-mentioned monomers

Among

(I), trimethylolpropane

ethylene glycol di(meth)acrylate,

1,4-butanediol di (meth)acrylate and 1, 6-hexanediol

di (meth)acrylate are
Preferably the

15

unit represented by the following formula (1)

referred to as
represented by
referred to as
20

represented by

referred to as

"structural unit
the following formula
"structural unit
the following formula

"structural unit

preferred.

above-mentioned polymer (A) further

contains at least one structural unit selected from a structural

(hereafter, also

(1)), a structural unit

(2) (hereafter, also

and a structural.unit

(2)™")
(6)

(hereafter, also

(6)").



18 R4 R1 Rl CH2-C 4CHR-C 4CH2 OCR2' - 4H (1) R2 (2), R11, 0 (R3)m
(R). (R3). HOHOIn fornulae (1) (2) and (6) Rl is a hydrogen atomor a
met hyl group; R2 is (CH2)j- (j is an integer of 0 to 3) ; R3 5is a
hydrogen atom or an al kyl group having | to 4 carbon atons; R' is -
(CH2CH20O) k- or - (CH2CH2CH2O) k- (k is an integer of | to 4); and mis an
integer of 1 to 4. By containing at | east @ne structural unit selected from
t he above-nentioned structural units (1) , (2) and (6) in polynmer 10 (A,
adhesion of the resist to a substrate is inproved and percol ation of plating
solution in the interface between the substrate and the resist during netal
pl ati ng can be prevented Further t he anlde noi ety in the above -nentioned

structural unit /(1) derves as a k bade a coating fllnR prgventing 15
deactivation of 3*§C39 b anlnes nd |n he envr;i%nent rﬂhé;gover

adj usting the ki t he/ nunber o bé%rtu nts Eied Ci above
structural units (J—an d (2), the acidgj of the phenolic hydrokyl group

can be varied, and the solubility of th resist to an al ‘T ne developer
can be thus regulated|m49 Thelebove nenugoned s yctural unbts (1) 2) and

(6)
N
l/\/_ o _—(Rs)'“ —-(R3)m

HO

In formulae (1), (2) and (6), R' is a hydrogen atom or
a methyl group; R® is —(CHz)j— (Jj is an integer of 0 to 3); R®
5 is’aﬁhydrogen atom or an alkyl group having 1 to 4 carbon atoms;
R is - (CH,CH,0)x— or - (CH,CH,CH,0)~ (k is an integer of 1 to
4); and m is an integer of 1 to 4.
By containing at least one structural unit selected from
the above-mentioned structural units (1), (2) and (6) in polymer
10 (A), adhesion of the resist to a substrate is improved and
percolation of plating solution in the interface between the
substrate and the resist during metal plating can be prevented.
Further the amide moiety in the above-mentioned structural unit
(1) serves as a weak base in a coating film, preventing
15 deactivation of an acid by amines present in the environment.
Moreover, by adjusting the kind and the number of substituents
contained in the above structural units (1) and (2), the acidity
of the phenolic hydroxyl group can be varied, and the solubility

of the resist to an alkaline developer can be thus regulated.



can be derived fromthe nonomer represented by the followng formula (1a)
(hereafter referred to as "nononer (1')"), the nononer represented by the
following formula (2a) (hereafter 5 referred to as "nononer (2' ") , and the
nmononer represented by the following fornmula (6a) (hereafter referred to as
"mononer (61)"), respectively. RR RRL RL | | | CH2=U UH2~L; O-C U=U R 2~
NH (la), R2 U ~Z&/ R11'U (6a) HO HO In fprmulae (la) , (2a) and (6a) , Rl
to RR9 and R11 are as 10 defined for RL t 0 p,3 and R11 in fornulae (1) ,
(2) and (6) . As nononer (1'), there may be nentioned, for exanple, vinyl
conmpounds contai ning an am de group such as N ( p- hydroxyphenyl)acrylanide,

N- ( p- hydr oxyphenyl ) h a , £OXY |) ryI
¥ (bt oxyonens)) rabnag LA kgl onbuda aband o vial dhe (o

ﬁ E gf Eig: gizggcﬁlgy}:)% @%ﬁ%ﬁ%&' mlﬁieche I}{{o(rfbn@/rd r%%%yggaa%ryy t%'g q%’ll%gung

N-(3, 5- d|neth¥ormuT¥dr?Xyb?ﬂz¥ g%ge %g%g%red to as "monomer (1')"), the

monomer represented by the following formula (2a) (hereafter
5 referred to as "monomer (2')"), and the monomer represented by

the following formula (6a) (hereafter referred to as "monomer

(6')"), respectively.
i i i
CH,=C CH,=C CH,=
O=C|; O=C|: : O=C|;
Rz,NH« (la), RZ/O (2a), e (6a)

! R
(e e (O
— R — R 1R
/<é¢4 /<¢4J | Vs o
HO HO

In formulae (la), (2a) and (6a), R! to R® and R* are as
10 defined for R! to R® and RY in formulae (1), (2) and (6).
As monomer (1'), there may be mentioned, for example,
vinyl compounds containing an amide group such as
- (p-hydroxyphenyl) acrylamide,
- (p~hydroxyphenyl)methacrylamide,
15 N-(o-hydroxyphenyl)acrylamide,
- (o-hydroxyphenyl)methacrylamide,
- (m-hydroxyphenyl)acrylamide,
- (m-hydroxyphenyl)methacrylamide,

- (p—~hydroxybenzyl)acrylamide,



N- (3, 5-di net hyl - 4- hydr oxybenzyl ) met hacryl am de,
N-(3,5-di-t-butyl-4-hydroxybenzyl)acrylam de, 5

N-(3,5-di-t-butyl -4-hydroxybenzyl ) met hacryl anm de,

N (o- hydr oxyhenzyl ) acryl am de and N (o-hydroxybenzyl) nethacryl am de. As
nmononer (21), there may be nentioned, for exanple, (meth)acrylic acid esters
such as p-hydroxyphenyl 10 (neth)acryl ateppo-hydroxyphenyl (neth)acryl ate,
m hydr oxyphenyl (neth)acryl ate, p-hydroxybenzyl (neth)acrylate,

3, 5-di net hyl - 4- hydr oxybenzyl (neth)acrylate, 3,5-di-t-butyl-4-hydroxybenzyl
(meth)acrylate and o-hydroxybenzyl (nmeth)acrylate. 15 As nononer (6'),
there may be Renprbpedpxfybeneyanpeehacpiarexyrl kyl (neth)acryl ates such as
phenoxyet hyl (meth)acryl ate and phenoxypropyl (mneth)acryl ate;

phenoxypol yal kyl ene-gkyeehy(reth)aebxkates gYehk 3 amplarnoxypol yet hyl ene
gl ycol (neth)acrylate and 20 phenoxypol ypropyl ene glycol (neth)acrylate The

above-ment i ongd (FDBOARES thid)k 4-nArbx3BEAnkS 1) BN L y1UusateS Ngly, or two or
nore ki nds of tﬁen1nay be %sed i% rcggbiﬁa?iéﬁl Aﬁbng %ﬁé gBove-nentioned

1' ) e (625_and (] re_ - I | ami de, 25
L s SF 7ROz By g Byttt ey ) or i

V(5 S d td, Bt RUBER LN SE ML AI BB mechaceylamice,
N- (o-hydroxybenzyl)acrylamide and
N- (o-hydroxybenzyl)methacrylamide.
As monomer (2'), there may be mentioned, for example,
(meth)acrylic acid esters such as p-hydroxyphenyl

10 (meth)acrylate, o-hydroxyphenyl (meth)acrylate,
m-hydroxyphenyl (meth)acrylate, p-hydroxybenzyl
(meth)acrylate, 3,5-dimethyl-4-hydroxybenzyl (meth)acrylate,
3,5-di-t-butyl-4-hydroxybenzyl (meth)acrylate and
o-hydroxybenzyl (meth)acrylate.

15 As monomer (6'), there may be mentioned, for example,
phenoxyalkyl (meth)acrylates such as phenoxyethyl
(meth)acrylate and phenoxypropyl (meth)acrylate;
phenoxypolyalkylene glycol (meth)acrylates such as
phenoxypolyethylene glycol (meth)acrylate and

20 phenoxypolypropylene glycol (meth)acrylate

The above-mentioned monomers (1'), (2') and (6') may be
used singly, or two or more kinds of them may be used in
combination. Among the above-mentioned monomers (1'), (2'")
and (6') are preferred N- (p-hydroxyphenyl)acrylamide,

25 N-(p-hydroxyphenyl)methacrylamide,



p- hydr oxyphenyl nethacryl ate, p-hydroxybenzyl methacrylate and
phenoxypol yet hyl ene gl ycol acrylate . 5 On obtaining the above-nenti oned
polymer (A), one may further copol ynerize anot her nononer (hereafter
referred to as "nononer (11)") that is copolynerizable with nononers (11),
(21), (61), a nononer deriving a structural unit having an

aci d-di ssoci ative functional group and noneprer (1). 10 As such nononer (I 1)
, there may be nentioned, f or exanple, aromatic vinyl conmpounds such as

o- hydr oxystyrene, m hydroxystyrene, p-hydroxystyrene, p-isopropenyl phenol,
styrene, a-nethylstyrene, p-nethylstyrene and p-nethoxystyrene; alicyclic

vinyl conpoungs (gQmt-aiiRichtth ya 45 hielreiaaldP8UGhr 38 i ad,nyl pyrrol i done and
N-vi nyl caprol actam vinyl conpounds containing a cyano group such as

acryl oni tri| ey-and sogk RAGEYH QDL bS5 SUNAE3LEE HdiQl AN Such as 1,

3- but adi ene and i soprene; Vvinyl conpounds containing-an am de group such as

tadi e | vinyl com n ar |
G oup- Such as abRyrT e R e R And g e Rl MR AR SR

t h t hyl t | at e, et hyl t.h | ate, n- I
(veth) acryl abBS. PRBGEYPoLReERIACTYT H08°0: RYGRORE iyl (et h) abr vl At .
2- hyd I th | at e, I hyl | ycol 25 th | at e,
ol Y 0py | £n6. gl yCol ThBRE A TR S TRt (s o HOUNCA it e,

phenyl (neth)acrylate, benzyl (nmeth)acrylate, cyclohexyl (neth)acryl ate,
i sobor nyl further copolymerize another monomer” (hereafter referred to as

"monomer (II)") that is copolymerizable with monomers (1'),
(2'), (6'), a monomer deriving a structural unit having an
acid-dissociative functional group and monomer (I).

10 As such monomer (II), theremay bementioned, for example,
aromatic vinyl compounds such as o-hydroxystyrene,
m-hydroxystyrene, p-hydroxystyrene, p-isopropenylphenocl,
styrene, o-methylstyrene, p-methylstyrene and
p-methoxystyrene; alicyclic vinyl compounds containing a

15 heteroatom such as N-vinylpyrrolidone and N-vinylcaprolactam;
vinyl compounds containing a cyano group such as acrylonitrile
and methacrylonitrile; conjugated diolefins such as
1,3~-butadiene and isoprene; vinyl compounds containing an amide
group such as acrylamide and methacrylamide; vinyl compounds

20 containing a carboxyl group such as acrylic acid andmethacrylic
acid; and (meth)acrylic acid esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate,
n-butyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate,
2-hydroxypropyl (meth)acrylate, polyethylene glycol

25 mono (meth)acrylate, polypropylene glycol mono (meth)acrylate,



(meth)acrylate and tricycl odecanyl (neth)acrylate. The above-nenti oned
nmononers (lI1) may be used singly, 5 or two or nore kinds of them nay be
used in conbination. Arong the above-nentioned nononmers (I1) are preferred
p- hydr oxystyrene, p-isopropenyl phenol, styrene, acrylic acid, nethacrylic
acid, nethyl (neth) acrylate, ethyl (nmeth) acrylate, n-butyl
(nmeth)acryl ate, 2-hydroxyethyl (nmeth)acrylate, 10 2-hydroxypropyl
(rmeth)acryl ate, benzyl (meth)acrylate and22i sobornyl (neth)acrylate. The
content of the acid-dissociative functional group in the conposition of the
present invention is not particularly limted unless the effects of the
present invention are 15 deteriorated. Wen the above-nenti oned

aci d- di ssoci atlinwe rfolnataren(ale thgraoupy liss: ederphasdy ¥ r ome oreemey 14132 ) , baheyivei ght
ratio of the structural unit derived fromnmonomer (3') to the sum of

structural unimeshdeydrwad e, orayainadiessl (dndth) {d&rdlatd 3 Tsobdfdy 0 and (11)
in the polynmer (A [rononer (3")/(nononer (1') + nononer (2') + nononer (31

) + nononer (&ekh) atryana®rardd doidieldd@dd Y S(HO o9 100, preferably
10/100 to 90/100, further preferably 20/100 to 80/100. If the ratio of the

structural unit derwja/@daﬁ&%nr@@eﬂ&ﬁe%%?ﬁénéﬁsi%xiPV&ﬁéytﬁ‘é‘%i@& éﬂ?érfgs(bd o

range, since the fraction of acidic 2 unctional groups to be gene

gggﬁe;2g5§gL§9jL%&Xﬂpkmﬁﬂfkiﬁgga£9qgmﬁ9h¥gﬁﬁet&%éﬂ?fﬁ Eghkggag§¥g[09£ﬁong
the above-mentioned monomers (II) are preferred
p-hydroxystyrene, p-isopropenylphenol, styrene, acrylic acid,
methacrylic acid, methyl (meth)acrylate, ethyl (meth)acrylate,
n-butyl {(meth)acrylate, 2-hydroxyethyl {(meth)acrylate,
10 2-hydroxypropyl (meth)acrylate, benzyl (meth)acrylate and
isobornyl (meth)acrylate.

The content of the acid-dissociative functional group
in the composition of the present invention is not particularly
limited unless the effects of the present invention are

15 deteriorated.

When the above-mentioned acid-dissociative functional
group is derived from monomer (3'), the weight ratio of the
structural unit derived from monomer (3') to the sum of
structural units derived from monomers (1'), (2'), (3'), (6")

20 and (II) in the polymer (A) [monomer (3')/{monomer (1') +
monomer (2') + monomer (3') + monomer (6') + monomer (II)}] is
usually 5/100 to 95/100, preferably 10/100 to 90/100, further
preferably 20/100 to 80/100.

If the ratio of the structural unit derived from monomer

25 (3'") is lower than the above range, since the fraction of acidic



formation of a pattern may becone difficult. Further, the structural unit
derived fromnononer (1) 5 contained in the above-nentioned polyner (A) is
preferably 0. 1 part by weight to 10 parts by weight, nore preferably 0. 5
part by weight to 5 parts by weight for 100 parts by weight of the sum of
the structural units derived fromthe nmononers (1 1 (21 (3'), (6') and
(I'1). 10 If the ratio of the structural unhj derived fromnonomer (I) is

| ower than the above range, crosslinking reaction does not proceed
efficiently and resistance to netal plating may not be attained. On the
other hand, if the ratio is higher than the above range, controlling

pol ymeri zati oruheearRs 1dbF Syt B8 HKLPa &SI Wolvh Gl abilemiar tRXgessive
hi gh-mol ecul ari zati on rmay proceed, causing significant decrease in :

resol ution as hRe ;i nk@Sisshymierdt ig %ti%‘é%irﬁ’e“t _nad ol Wik (Ao £ORRI NS th

structural unit derived from nonomner e weight ratio of 20 the

structural un%rglgrtii\é%((jloffrlgn?glgggg%z E‘g% tb%é;t%%ee Z&ni?%ﬁ%l e structural units

derived from noNoONErs ( , Y Tmonorer (1 1) /

(mononer (1 1) + no r. (21 nononer 1) + noner . (6') + nononer, (I1)
e ustial 17 1/ 100 R s 100 praray Btoge 5 roem Aede (1)
preferably 5/100 tq 15/100. 25 \Wen t he above-nentioned pol yner (A% cont ai ns
the 24 st} ucfARAP1BAC 1RMS BROVEGRERGAGRES P21YRRE (ki dFtPFatEb2bty Yk

structural unit derived fromnmononmer (2 1 to the sum of the
part by weight to 10 parts by weight, more preferably 0.5 part

by weight to 5 parts by weight for 100 parts by weight of the
sum of the structural units derived from the monomers ('1 Yy, (2%,
(3"), (6') and (II).

10 If the ratio of the structural unit derived from monomer
(I) is lower than the above range, crosslinking reaction does
not proceed efficiently and resistance to metal plating may not
be attained. On the other hand, if the ratio is higher than
the above range, controlling polymerization becomes difficult

15 and a resin with gelation or excessive high-molecularization
may proceed, causing significant decrease in resolution as the
resist.

When the above-mentioned polymer (A) contains the
structural unit derived from monomer (1'), .the welilght ratio of

20 the structural unit derived from monomer (1') to the sum of the
structural units derived from monomers (1'), (2"}, (3'), (6'")
and (II) [monomer (1')/{monomer (1') + monomer (2') + monomer
(3'") + monomer (6') + monomer (II)}] is usually 1/100 to 50/100,
preferably 3/100 to 30/100, further preferably 5/100 to 15/100.

25 When the above-mentioned polymer (A) contains the



structural units derived fromnononers (1' ) (2" ) , (3 ), (6 1) and (I1I)
[ mononmer (2 1) / (nononer (1 1) + nononer (2') + nononer 5 (31 ) + nononer
(6" ) + mononmer (I1) I | is usually 1/100 to 50/100, preferably 5/100 to
35/ 100, further preferably 15/100 to 25/100. Wen the above-nentioned
polymer (A) contains the structural unit derived fromnonomer (61 , the

wei ght ratio of 10 the structural unit depjved from nononmer (6 to the sum
of the structural units derived fromnmnoners (1 1 (2 1) (3 1), (61 ) and
(1) [rmononer (6 1) / (nmonomer W + nononer (2 + nononer (31 ) + nononer
(61 ) + nmononer (I1) ) ] is usually 1/ 100 to 50/100, preferably 5/100 to

35/100, further riehaabliyi &ddO0d@ f]r%ngﬁbﬂn.@ﬂerp@bYﬂ'ertk(eA)NeQ@'PltanEiQQi‘ﬁed
for exanple, by directly copolynerizing nononer (31), nononer

preferably at tlhpea§£ru919§r59qﬁﬁ% d%@l%tde@réﬁ%ﬂ@ﬂ@wzs (ko)end %u)m a@dcr(eg'y%

and, if necessary, nononer (I1) . Pol ynerlzatlon can be carried out
radlcal poly i a t, S an
organic perogﬁég%%g%ﬁﬁé ﬁ?ggga&e %9&8 &d%égpolydeg?z&flgg Eo@,

bol yrrer | vat§ R osARaLi %o%%ﬁ%,ﬁéfé‘“f %ce%”%h%f o0t 1 22T RBE R (2a | b er

particular, solytion polynerization is 25 preferred. The s Ivent used in

t he above- %Entloﬁeﬁn§6Fﬂ%ioﬁ6 + monomer IP ) Y1 1susually 1/100 to 50/100,
preferably 5/100 to 35/100, further preferably 15/100 to
25/100.

When the above-mentioned polymer (A) contains the

structural unit derived from monomer (6'), the weight ratio of
10 the structural unit derived from monomer (6') to the sum of the
structural units derived from monomers (1'), (2'), (3"), (6')
and (IT) [monomer (6')/{monomer (1') + monomer (2') + monomer
(3") + monomer (6') + monomer (II)}] is usually 1/100 to 50/100,
preferably 5/100 to 35/100, further preferably 15/100 to
15 25/100.

Polymer (A) can be produced, for example, by directly
copolymerizing monomer (3'), monomer (I), preferably at least
one monomer selected from monomers (1'), (2') and (6'), and,
if necessary, monomer (II). Polymerization can be carried out

20 by radical polymerization. A usual radical polymerization
initiator such as an organic peroxide can be used as the
initiator. As polymerization method, there may be mentioned,
for example, emulsion polymerization, suspension

polymerization, solution polymerization and bulk

25 polymerization. In particular, solution polymerization is



pol ynerization is not particularly limted if it does not react wth
nononers to be used and it dissolves a polyner to be fornmed. 5 Specifically,
there may be nentioned, for exanple, nethanol, ethanol, n-hexane, toluene,
tetrahydrofuran, 1, 4-dioxane, ethyl acetate, n-butyl acetate, acetone,

met hyl ethyl ketone, nethyl isobutyl ketone, 2-heptanone, cycl ohexanone,
ethyl ene glycol nononethyl ether, propylene glycol nononethyl ether, 10
propyl ene gl ycol nononethyl ether acetate, nmethyl 3-nethoxypropionate,

et hyl 3-ethoxypropionate, ethyl lactate and y-butyrolactone. These sol vents
may he used singly, or two or nore kinds of them may he used as a m xture.
The nDIecuIar?Mgﬁggrég,the ahove-nenti oned polyner (A) 15 can be adjusted
by appropriately selecting polynerization conditions such as conposition of

monorrer's, a I adi cal 1ol YEriZat)00qi DRt LAL OLpo BeURLEEYLALAELINE 1 BRAI fier

which may be used if necessary, tenpera ure.

pol ystyrene-e U|valent i ght-avera cul.ar,wei ght, ( 0 of ne

(A) is usuall a\tbéeo%s oo H écflé: :lt?ﬁ}YSblmbgﬁd %M%G%D%&OQV%%%C he

Mv val ue of poly is . in the abov the resin filmis excell ent

'n mechani cal V&ﬁ%% £ 4 uble,aPoys Ly ande, Lne [emin Lilm s excelLen

polymer to_ an al kaline solution after exposure, faC|I|tat|n? formation of
®

25 a fine pat tShatiHisalifen henmEry Re Nenpionededfpy sspuPien methanol,

pol ymeri zation, the obtained polyner solution, as prepared, may be subjected
ethanol, n-hexane, toluene, tetrahydrofuran, 1,4-dioxane,

ethyl acetate, n-butyl acetate, acetone, methyl ethyl ketone,
methyl isobutyl ketone, 2-heptanone, cyclohexanone, ethylene
glycol monomethyl ether, propylene glycol monomethyl ether,
10 propylene glycol monomethyl ether acetate, methyl
3-methoxypropionate, ethyl 3-ethoxypropionate, ethyl lactate
and y-butyrolactone. These solvents may be used singly, or two
or more kinds of them may be used as a mixture.
The molecular weight of the above-mentioned polymer (A)
15 can be adjusted by appropriately selecting polymerization
conditions such as composition of monomers, a radical
polymerization initiator, a molecular weight modifier, which
may be used if necessary, and temperature. The
polystyrene-equivalent weight-average molecular weight (Mw)
20 of polymer (A) is usually 30,000 to 150,000 preferably 50,000
to 100,000. When the Mw value of polymer (A) is in the abové
range, the resin film is excellent in mechanical strength,
resistaﬁce to metal plating and solubility of the polymer to
an alkaline solution after exposure, facilitating formation of

25 a fine pattern.



to preparation of a positive-type radi ation-sensitive resin conposition.
Alternatively polynmer (A nmay he separated from5 the pol ynerization
solution and then subjected to preparation of a positive-type

radi ati on-sensitive resin conposition. In the present invention, polyner
(A) may be used singly, or two or nore kinds of them may he used in
conbi nati on. <Conponent M> 10 Acid generator (B) used in the present
invention is a conpound that generates amgaci d on exposure. By reacting
with the acid thus generated, the acid-dissociative functional group in
polymer (A) is dissociated to yield an acidic functional group such as a
carboxyl group and a phenolic hydroxyl group. 15 As a result, the exposed

part of the resin fihahfgsmeeed namidheropRSidd ¥g-doipRe ifadpal aarseasibhye
resin conposition becones readily soluble to an al kaline devel oper, and

thus 2 DoS e -gine 2l LRGN B8 JIJTEd.a AP B4 GENGED! BE (B sectber e

maybe nmentioned, for exanple,” 20 oniumsalts (includi Ag thi opheni um sa

" hal : ro . p . N o
der' vati ves. GUlTOR TR donand B SeSEEt Panble AL ar e e pas T Ph P e ey be
ti d, f pl i i | t | f oni | t h honi I'ts,
i azoni um 28 BTSSP py A o T A ok POQYRrY B T3 1t BRBFRed SonFbif2r
salts are diphenyliodonLunltrifIu&ronethanesulfonate, dkPhenyIiodonium
|

p-toIueneéulﬁgﬁhpéﬂﬁﬁFﬁﬁéﬁvpﬁﬁﬂéﬁ &ﬁﬁon and then subjected to preparation

of a positive-type radiation-sensitive resin composition. 1In
the present invention, polymer (A) may be used singly, or two
or more kinds of them may be used in combination.
<Component (B)>
10 Acid generator (B) used in the present invention is a
compound that generates an acid on exposure. By reacting with
the acid thus generated, the acid-dissociative functional group
in polymer (A) is dissociated to yield an acidic functional
group such as a carboxyl group and a phenolic hydroxyl group.
15 As a result, the exposed part of the resin film formed from.the
positive-type radiation-sensitive resin composition becomes
readily soluble to an alkaline developer, and thus a
positive-type pattern can be formed.
As acid generator (B), theremaybementioned, for example,
20 onium salts (including thiophenium salts), halogen-containing
compounds, diazoketones, sulfones, sulfonic acid derivatives,
sulfonimides and diazomethanes.
As onium salts, there may be mentioned, for example,
iodonium salts, sulfonium salts, phosphonium salts, diazonium

25 salts and pyridinium salts. Specifically, preferred onium



hexaf | uor oanti nonat e, di phenyli odoni um hexafl uorophosphat e,

di phenyl i odoni um tetrafl uoroborate, triphenylsulfoniumb5
trifluoronethanesul fonate, triphenyl sul fonium hexafl uorophosphate,
4-t-butyl phenyl di phenyl sul fonium trifluoronethanesul fonate,

4-t - butyl phenyl di phenyl sul f oni um perfl uoro-n-octanesul fonate,

4-t - butyl phenyl di phenyl sul f oni um pyrenesul fpnate, 10

4-t - butyl phenyl di phenyl sul f oni um n- dodecyl benzenesul f onat e,

4-t - butyl phenyl di phenyl sul f oni um p-tol uenesul f onat e,

4-t - butyl phenyl di pheriyl sul foni um benzenesul f onate and

(4,7-di-n- b“tQéiﬁépQEQyBlbﬁ%ﬁ?ﬂXQgBﬁﬂhﬂp@%EEﬁh%r%%!Eh%%%%%g%Qﬁ%ﬁ%y'fonate

15 As hal ogen- contai ni ng” conpounds ere may be nentione or 'exanpl e,

hydr ocar bon C@ﬂgggg 216A0haL01 ggtglnahggb el %Upﬁﬁ;ﬂ%n SLLOGNG] C

conmpounds con nrn group pec erre
hal ogen- cont n|n ngoun di brono- n

ec
L Br ot 4. chi BRSBRARGFy e 5ReReFe cndPhEriaEagad i fexaltorophosphate,
trichl oromet hyl -s- tr|a2|ne derivatives such as
phenyl bi s(tri ¢hPBPBNEERGPRIEN FPRYRR&UOTODOrAte, triphenylsulfonium
4- met hoxyphenyl bi s(trichl oronethyl)-s-triazine,
styrylb|s@tr|Ehlﬁl@ﬁﬁ@h?FPageﬁﬂlﬁQhﬁéeanar29henylSUlfonlum
napht hyl bi s(trichloronethyl)-s-triazine. 28 As di azoketones, there may he
menti oned, foheradhpbepphp8plaket 042tdbatylobrpydndehedivazoidnzcgui nones and
trifluoromethanesulfonate, 4-t-butylphenyldiphenylsulfonium
perfluoro-n-octanesulfonate,
4-t-butylphenyldiphenylsulfonium pyrenesulfonate,

10 4-t-butylphenyldiphenylsulfonium n-dodecylbenzenesulfonate,
4—-t-butylphenyldiphenylsulfonium p-toluenesulfonate,
4-t-butylphenyldiphenylsulfonium benzenesulfonate and
(4,7-di-n-butoxynaphthyl) tetrahydrothiophenium
trifluoromethanesulfonate.

15 As halogen-containing compounds, there may be mentioned,
for example, hydrocarbon compounds containing a haloalkyl group
and heterocyclic compounds containing a haloalkyl group.
Specifically, preferred halogen-containing compounds are
1,10-dibromo-n-decane,

20 1,1-bis(4-chlorophenyl)-2,2,2-trichloroethane and
trichloromethyl-s~triazine derivatives such as
phenylbis (trichloromethyl)-s-triazine,
4-methoxyphenylbis (trichloromethyl)-s-triazine,

styrylbis(trichloromethyl)-s-triazine and

25 naphthylbis(trichloromethyl)-s-triazine.



di azonapht hoqui nones. Specifically, preferred di azoketones are

1, 2- napht hoqui nonedi azi de- 4-sul fonic acid esters of 5 phenols,

1, 2- napht hoqui nonedi azi de-5-sul fonic acid esters of phenols and the |iKke.
As sul fones there may be nmentioned, for exanple, P-ketosulfones,

- sul fonyl 3ul fones and a-di azo conpounds of these conpounds. Specifically
preferred sulfones are 4-tolyl 10 phenacyl §u|fone nmesi tyl phenacyl

sul fone, bi s(phenyl sul fonyl) nmet hane and t%e | i ke. As sulfonic acid
derivatives, there may be nentioned, for exanple, alkylsulfonic acid
esters, haloal kylsulfonic acid esters, arylsulfonic acid esters and

i mi nosul foni ¢ aci d gstgn 325k 3ped) f't%%'ﬂelvfua]pf gleried SUdoni aeid oo,

derivatives are benzoin” tosyl at

tris(trifluor ate ni tr,obe nz rifluor.omet hanesul f onat e,
ot obenzyl v B BOREEHest B o e T Fo8T% her o rmy
be nmentioned, for exanple, . 20 N-(trlfluoroneth | sul f gnyl oxy) succj ni m de,
N—(trlfluoron@%ﬁ§P§BP H?gBk??BﬁFhal$$?%% ically, prefefred’diazoketones’
N-(trifluoromethylsul fonyl oxy)di phenyl mal ei m de,

N-(trifluor oneERylsarPraRyEbRGYBREyERap2iderPhepl fondreagid egitedithed ni de,

25 N-(trifluoronethyl sul fonyl oxy)-7-oxabicyclo[2.2.1]hept-5-en 29
e- 2, 3-di car borheidés, 1,2-naphthoquinonediazide-5-sulfonic acid esters of

N-(trifluoronethyl sul fonyl oxy)-S, 6-oxybi cycl o[ 2. 2. 1] hept ane
phenols and the like.

As sulfones there may be mentioned, for example,
B~ketosulfones, PB-sulfonylsulfones and o~diazo compounds of
these compounds. Specifically preferred éulfones are 4-tolyl

10 phenacyl sulfone, mesityl phenacyl sulfone,
bis (phenylsulfonyl)methane and the like.

As sulfonic acid derivativeé, there may be mentioned,
for example, alkylsulfonic acid esters, haloalkylsulfonic acid
esters, arylsulfonic acidesters and iminosulfonic acid esters.

15 Specifically, preferred.sulfonic acid derivatives are benzoin
tosylate, pyrogallol tris(trifluoromethanesulfonate),
o-nitrobenzyl trifluoromethanesulfonate, o-nitrobenzyl
p~-toluenesulfonate and the like.

As sulfonimidés, there may be mentioned, for example,

20 N-(trifluoromethylsulfonyloxy)succinimide,
—(trifluoromethylsulfonyloxy)phthalimide,
~(trifluoromethylsulfonyloxy)diphenylmaleimide,

- (trifluoromethylsulfonyloxy)bicyclo[2.2.1]hept-5-ene-2,3-
dicarboximide,

25 N-(trifluoromethylsulfonyloxy)-7-oxabicyclo[2.2.1]hept-5-en



-2, 3-di carboxi mde, N (trifluoronethylsulfonyloxy)naphthylimde, 5

N- (4- met hyl phenyl sul f onyl oxy) succi ni m de,

N- (4- et hyl phenyl sul f onyl oxy) pht hal i m de,

N- (4- net hyl phenyl sul f onyl oxy) di phenyl mal ei m de,

N- (4- et hyl phenyl sul f onyl oxy) bi cycl o[ 2. 2. 1] hept - S-ene-2, 3-d i car boxi m de,
10 N-(4- et hyl phenyl sul f onyl oxy) - 7- oxabi cycl o[ 2. 2. 1] hept - S- ene

-2, 3-di carboxi m de, 29

N- (4- met hyl phenyl sul f onyl oxy) - 5, 6- oxybi cycl o[ 2. 2. 1] hept ane-

2, 3-di carboxi m de, N-(4-nethyl phenyl sul fonyl oxy) napht hylim de, 15
N-(2-trifluoromethyl phenyl sul fonyl oxy) succi ni m de,

N-(2-trifl uoreimstind iphertyd:sithf oyl oxy) pht hal i m de,
N-(2-trifluoronethyl phenyl sul fonyl oxy) di phenyl nal ei m de,

N-(2-trifluonel wiwﬁ%wéwimf&%ﬂ&ﬂ’%,0é2o>2yﬂ>i8§@10{52.2 .1]lheptane

ene- 2, 3-di car boxi m de,

N—(2-trif|uor;gngjgﬁggngﬂxgﬁHﬂ&@pyIoxy)-7-oxabicyclo[2.2.1]h
e

ept - S-ene- 2, 3-di carboxi m de,

N (2111 uoneet hyd phenyl il o) L)1 5.5y L6yl 8L 22 1

] hept ane- 2, 3-di carboxi m
s R e, 2
N (4-11 wor opheny) sul fomyloxy)s 7 PKaD: £ye) AL2e s A1heRL - S ene
N—(4—methylphenylsulfonyloxy)diphenylmaleimide,
N- (4-methylphenylsulfonyloxy)bicyclo[2.2.1]lhept-5-ene-2,3-d
icarboximide,
10» N- (4-methylphenylsulfonyloxy)-7-oxabicyclo[2.2.1]1hept-5-ene
-2,3-dicarboximide,
N- (4-methylphenylsulfonyloxy)-5, 6~oxybicyclo[2.2.1]heptane-
2,3-dicarboximide, |
N- (4-methylphenylsulfonyloxy)naphthylimide,
15 N-(2-trifluoromethylphenylsulfonyloxy)succinimide,
N-(2-trifluoromethylphenylsulfonyloxy)phthalimide,
N- (2-trifluoromethylphenylsulfonyloxy)diphenylmaleimide,
N-(2-trifluoromethylphenylsulfonyloxy)bicyclo[2.2.1]hept-5-
ene-2,3-dicarboximide,
20 N-(2-trifluoromethylphenylsulfonyloxy)-7-oxabicyclo[2.2.1]1h
ept-5-ene-2,3-dicarboximide,
N- (2-trifluoromethylphenylsulfonyloxy) -5, 6-oxybicyclo[2.2.1
Jheptane-2, 3-dicarboximide,
N-(2-trifluoromethylphenylsulfonyloxy)naphthylimide,

25 N-(4-fluorophenylsulfonyloxy)succinimide,



N- (4-f 1 uorophenyl sul f onyl oxy) -5, 6- oxybi cycl o[ 2. 2. 1] hept ane-

2,3-di carboximde, 5 N (4-fluorophenyl sul fonyl oxy)napht hyli m de and

N- (10- canmphor sul f onyl oxy) napht hyl i m de. As di azonet hanes, there may be
mentioned, for exanple, bis(trifluoroinethylsulfonyl)di azonethane,

bi s(cycl ohexyl sul fonyl ) di azonet hane, 10 bi s(phenyl sul f onyl ) di azonet hane,
bi s(p-t ol uenesul f onyl ) di - azoi net hane, 30

i net hyl sul fonyl - p-t ol uenesul f onyl di azonet hane,

cycl ohexyl sul fonyl -1, 1-di i net hyl et hyl sul f onyl di azonet hane and

bis(1, 1- d|nethyleth%é§ulfonylid|azonethane 15 The above-nentioned acid
generators (Bj Fiyt 5O BFOF Vo™ b7 OFVPECKFHRIE? of - T he®Phay BB used

i n conbination. AnDn t he above-nentioned acid generators (B) , nore
preferred omﬁaiﬂ@#qﬁﬁbQ%RW4%meyldlphenylsulfonlum
trifluoromethanesul fonate, 4-t-butyl phenyl di phenyl sul fonium 20
perfluoro-n-dt{Gmeﬁludxﬁnheﬂylﬁmlﬁmmxdqﬂmﬁwﬁd@p@my@isy¢l@h2uhw1]heptane—
pyrenesul fonate and (4, 7-di - n-but oxynapht hyl )t etrahydrot hi opheni um

trifl uoronet presiildaoratseimide parti cul ar, 4-t-butyl pheyl di phenyl sul f oni um
trifluoromethanesul fonate 25 and

(4, 7-di- n5butmxymamﬁ&wdpﬁ@yp@yﬁ&{ﬂ&pﬁmm@lllﬁ{diéIéj@cﬂorret hanesul f onat e
are preferred The amount of acid generator (B) used in preparation of
- (10-camphorsulfonyloxy)naphthylimide.
As diazomethanes, there may be mentioned, for example,

bis(trifluoromethylsulfonyl)diazomethane,
bis (cyclohexylsulfonyl)diazomethane,

10 bis(phenylsulfonyl)diazomethane,
bis (p-toluenesulfonyl)diazomethane,
methylsulfonyl-p-toluenesulfonyldiazomethane,
cyclohexylsulfonyl—l,1—dimethylethyisulfonyldiazomethane
and bis(l,1l-dimethylethylsulfonyl)diazomethane.

15 The above-mentioned acid generators (B) may be used
singly, or two or more kinds of themmay be used in combination.
Among the above-mentioned acid generators (B), more preferred
ones are 4-t-butylpheyldiphenylsulfonium
trifluoromethanesulfonate, 4—t—butylphenyldiphenylsulfoﬁium

20 perfluoro-n-octanesulfonate,
4-t-butylphenyldiphenylsulfonium pyrenesulfonate and
(4,7—di—n—butoxynaphthyl)tetrahydrothiophenium
trifluoromethanesulfonate. In particular,

'4—t—butylpheyldiphenylsulfonium trifluoromethanesulfonate

25 and (4, 7-di-n-butoxynaphthyl)tetrahydrothiophenium



t he conposition of the present invention is, fromthe viewpoint of ensuring
sensitivity, resolution and pattern shape as a 5 resist, usually 0.1 part by
wei ght to 20 parts by weight, preferably 0.3 part by weight to 10 parts by
wei ght, particularly preferably I part by weight to 5 parts by weight for
100 parts by weight of polynmer (A) . By setting the anbunt of acid
generator (B) to the above range, a resistzgxcellent 10 in sensitivity,
resolution and transparency for radiation ray can be provided, and a
pattern with excellent shape is also obtained. <Conponent (C)> In the
positive-type radiation-sensitive resin 15 conposition for a netal-plating

formed materi gk igfl yohemereserlulirBvnaRl are e raliewer mentioned pol ymer (A),
acid generator (B) and another alkali-soluble resin and an additive that

are Dbl ended if necesgaryouphi 68 Y1 &, desesd bed Q%'ea nnﬁyeﬁgra91+ﬁtc@ﬁ

with organic solvent (C for n1X|ng t hese conponents honogeneous

such organi ¢ salvegtooLlier s, 1yLh ﬁ@égén%ﬂvemmp%w {%ﬁnyﬁhax}l oq]rytcol

al kyl ethers Stch-as @ ene g nnnonethyl her’, ene g

nonoet hyl et her, eth Iene MONOpPr.op et her Ien co
Tonobutyl et nar: S5 BN e Loy edr &.ea%éwtl@m%@{] St e® G e
glycol 32 _dinethyl ether, diethylene col dlethyl ether q)eth yl ene
gl ycol dlp?opfﬁséFﬁeruéﬁﬁ ldveth I@ﬁétggvzﬂe%ﬂqﬁﬂ 2% rarts by weight,

preferably 0.3 part by weight to 10 parts by weight,
particularly preferably 1 part by weight to 5 parts by weight
for 100 parts by weight of polymer (A). By setting the amount
of acid generator (B) to the above range, a resist excellent
10 in sensitivity, resolution and transparency for radiation ray
can be provided, and a pattern with excellent shape is also
obtained.
<Component (C)>
In the positive~type radiation-sensitive resin
15 composition for a metal-plating formed material of the present
invention, the above-mentioned polymer (A), acid generator (B),
and another alkali-soluble resin and an additive that are
blended if necessary, which will be described below, may be
diluted with organic solvent (C) for mixing these components
20  hamogeneously.

As such organic solvent, there may be mentioned, for
example, ethylene glycol alkyl ethers such as ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, ethylene
glycol monopropyl ether and ethylene glycocl monobutyl ethér;

25 diethylene glycol dialkyl ethers such as diethylene glycol



et hyl ene glycol al kyl acetates such as nethyl cellosolve acetate and et hyl
cel l osol ve acetate; propylene glycol alkyl 5 ether acetates such as

propyl ene gl ycol nononethyl ether acetate, propylene glycol nonoethyl ether
acetate and propyl ene glycol nonopropyl ether acetate; ketones such as
acetone, nethyl ethyl ketone, cycl ohexanone and net hyl anyl ketone;
aromati ¢ hydrocarbons such as tol uene and 3yl ene; cyclic ethers 10 such as
di oxane; and esters such as nethyl 2-hydroxypropionate, ethyl

2- hydr oxypr opi onat e, 2-hydroxy-2-nethyl propi onate, ethyl

3- et hoxypropi onate, ethyl ethoxyacetate, ethyl oxyacetate, nethyl

2- hydr oxy- 3- reetrtippl agwaade, d3ctmeyhoxybyl ytoacgiatByl ether, diethylene
3- et hyl - 3- met hoxybutyl acetate, 15 ethyl fornmate, ethyl acetate, butyl

acetate, ”Etﬁﬂ_cé%*ﬂfﬁ%&%ﬁﬂEé@HEEE%ﬁw‘dﬁ&@ﬁ?ﬁ&ﬁéaéﬁycahe§§b§9 YeQEﬁeﬂay be
used singly, or two or nore kinds of them may be uSed as a m xture. The

content of t R rEsTee CEte e L R Eat Y Ry e Bt “%g’i‘%é%%?%é?'gh?
consi dering CQ@tIé%Efg%Aj %h. dgu Osolghe re |n congogkgkg ageyﬁgguggkyTe

amount of the sol vent ticula fCed PAS

conposi ti be honn eneously m xed f the soljd conte s |ower than
the abové r FgRET 1355 %f%ﬁ? a%opla%wi%n% G175 | HrERABE bt "SbE9E o or
nore, which is SU|tabIe for hunp-formng materials. on 33 the_ other_hand,
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significantly deteriorated causing
glycol monopropyl ether acetate; ketones such as acetone,

methyl ethyl ketone, cyclohexanone and methyl amyl ketone;
aromatic hydrocarbons such as toluene and xylene; cyclic ethers

10 such as dioxane; and esters such as methyl 2-hydroxypropionate,
ethyl 2-hydroxypropionate, 2-hydroxy-2-methylpropionate,
ethyl 3-ethoxypropionate, ethyl ethoxyacetate, ethyl
oxyacetate, methyl 2-hydroxy-3-methylbutanoate,
3-methoxybutyl acetate, 3-methyl-3-methoxybutyl acetate,

15 ethyl formate, ethyl acetate, butyl acetate, methyl
acetoacetate and ethyl acetoacetate. These solvents may be
used singly, or two or more kinds of themmay be used as a mixture.

The amount of organic solvent (C) is preferably an amount
with which the solid content of the resin composition becocomes

20 20% by weight to 65% by weight, considering coating method and
use of the resin composition, although the amount of the solv-ent
is not particularly limited as long as the composition can be
homogeneously mixed. If the solid content is lower than the
above range, it is difficult to obtain a film thickness of 20

25 um or more, which is suitable for bump-forming materials. On



difficulty in handling, and uniformfilmthickness is unlikely attained. 5
<Anot her al kali-soluble resin> To the positive-type radi ation-sensitive
resin conposition for a netal-plating forned naterial of the present
invention, an al kali-soluble resin other than the above-nentioned conponent
(A) (hereafter referred to as 10 "another alkali-soluble resin (D) ") may be
added if necessary. As another alkali-solyyble resin (D) usable in the
present invention is a resin that contains one or nore kinds of functional
group with affinity to an al kali ne devel oper, for exanple an acidic
functional group such as a phenolic hydroxyl 15 group and a carboxyl group,

gand i s sol ublgd gthhe ﬁEiﬂé', i e i@%\{(@e%%r th\é\hﬁ’Bo%'CPar?cjfb,a't‘ﬁ%' iflﬁ?!ﬂ'@!yeofeSi n
is added, because the dissolution rate of resin fornmed fromthe

positi ve-t yDe., I adgld O SENSIL | YE L £81 KL FONPOSI LLON, £20 he SOLIo! | ed rore

easi ly, devel opi ng aracteristics’ can | nprove t her

al kal i - sol ubl Si D). _is_not.particularl | Lmt as long.as it.is

sol ubl e to aﬁﬁaqfsaﬁ“ﬂn@ é@v@?%giﬁgg’rk?é} unﬁgérﬂle%ﬂ)eﬂ&qb]n@ﬁfeﬁ%ﬁse irb*%%yan
addi tion-polynerized resin obtained by polynerizing at | east one kind of
nononer haviﬁ&t%%¥ i dic functional group such as o-hydroxystyrene, 25

m hydr oxystyrene, p-hydroxystyrene, p-isopropenylphenol, 34 p-vinylbenzoic
aci d, p-carbcdnathan slkaie sobikle Bessaret hoxyst yrene, acrylic acid,

met hacrylic acid, -
To the positive-type radiation-sensitive resin

‘composition for a metal-plating formed material of the present
invention, an alkali-soluble resin other than the
above-mentioned component (A) (hereafter referred to as

10 "another alkali—soluble resin (D) ") maykxaaddedjjfnecessary.

As another alkali-soluble resin (D) usable in the present

invention is a resin that contains one or more kinds of
functional group with affinity to an alkaline developer, for
example an acidic functional group such as a phenolic hydroxyl

15 group and a carboxyl group, and is soluble to the alkaline
developer. When such analkali-soluble resin is added, because
the dissolution rate of resin formed from the positive-type
radiation-sensitive resin composition can be controlled more
easily, developing characteristics can be further improved.

20 Another alkali-soluble resin (D) is not particularly
limited as longas it is soluble to an alkaline developer. There
may be mentioned, for example, an addition-polymerized resin
obtained by polymerizing at least one kind of monomer having
an acidic functional group such as o-hydroxystyrene,

25 m-hydroxystyrene, p-hydroxystyrene, p-isopropenylphenol,



crotonic acid, maleic acid, fumaric acid, itaconic acid, citraconic acid,
nmesaconi ¢ acid and cinnam c acid (except the 5 above-nentioned polynmer (A )
; and a condensation-polymeri zed resin having acidic functional groups,
whose representative is Novolac resin. The above-nenti oned

addi tion-polynerized resin may consist of a repeating unit derived by

di ssociation of the 10 polynerizable unsayurated bond in the
above-nmenti oned nonomer having an acidic functional group. Alternatively,
one or nore kind (s) of other repeating unit may be further contained as
long as the forned resin is soluble to the al kaline devel oper. As the

above- ment i oned; aNeiNes -6 £PeAt1 A9 pREAxrbbRERELARY st FPeRE, MENti Oned, for
exanple, a repeating unit derived from styrene, a-nethyfstyrene,

o-vi nyl tol ue .cgrgé%/'%%% O%’)?)?&Y%@ﬁé(,i ny&wiysngfieaﬁ'nzg{eehgepymdscid,

acrylonitrile, ri crotononitri elnonitrile,

furaroni tril 6. esacononl §11}e) o LULACONOBLLLEL S 2041 tacONOR LI LGy,

acryl am de, et acryramde, crotonam amar ani de,

mesaconamni de, citraconam de i taconam de, 2-vinyl pyridine,. 3-vinylpyridine,
vyl pyr | I A6 T AES SRRy o ABR OV HAHH C AR PRt FPlone.
N-vi nylim dazole or the |ike. 25 As the above-nentigned addition-pol ynerized
resin, 35° pABRFRTRRBIGREY RN dlYdpolprer 6PRPETEBpt BPERYI gRERSFESar e

particularly preferred fromthe point that the forned resin _ ,
resin having acidic functional groups, whose representative is

Novolac resin.
The above-mentioned addition-polymerized resin may
consist of a repeating unit derived by dissociation of the

10 polymerizable unsaturated bond in the above-mentioned monomer
having an acidic functional group. Alternatively, one or more
kind (s) of other repeating unit may be further contained as long
as the formed resin is soluble to the alkaline developer.

As the above-mentioned another repeating unit, there may

15 bementioned, for example, a repeatingunit derived from styrene,
c-methylstyrene, o-vinyltoluene, m-vinyltoluene,
p-vinyltoluene, maleic anhydride, acrylonitrile,
methacrylonitrile, crotononitrile, maleinonitrile,
fumaronitrile, mesacononitrile, citracononitrile,

20 itacononitrile, acrylamide, methacrylamide, crotonamide,
maleinamide, fumaramide, mesaconamide,‘citraconamide,
itaconamide, 2-vinylpyridine, 3-vinylpyridine,
4-vinylpyridine, N-vinylaniline, N—vinyl—s—caprolactam,
N-vinylpyrrolidone, N-vinylimidazole or the like.

25 As the above-mentioned addition-polymerized resin,



filmhas high transmttance for radiation ray and excellent resistance to
dry etching. 5 The pol ystyrene-equival ent wei ght-average nol ecul ar wei ght
(Mnv) of the above-nentioned addition-polynerized resin is usually 1,000 to
200, 000, preferably 5,000 to 70,000. The above-nenti oned
condensati on-pol yneri zed resin may consist of only a condensing repeating
unit having an acidic 10 functional group. Alternatively it may further
contai n anot her condensing repeating unit s long as the formed resin is
soluble to the al kaline devel oper. Such a condensati on-pol ynerized resin can
be produced, for exanple, by condensation (co) polynerization of one or
nore 15 kind(s) of phenol and one or nore kind(s) of aldehyde, if necessary

toget her w t hod N (SORPANERYs B ¥ERE) agRlihebpeonfleRsbRgp-iepeabbRe yiBhbnoln
the presence of an acidic or basic catalyst in an aqueous nediumor a m xed

medi um of wtgfe%drﬁ&ﬂdgﬂﬁhbléé%ergghv%m lt%% ﬁéﬁ@%@%%%@@%m

phenol s, there may be nentioned, f exanpl e, o-cresol, mcresol, p-cresol,

2, 3-xyl I, 4- - 3,4- ol . 3, 5: I ;
2 el prchs ety Pefilenpleodedoikaggl o SpAeRObuctnidne
above- nenti onedal dehydes tgereﬁga%be_nentioned, for exanple, 25

fornaldehyde,r?§+%§%%8? Ear Fér vaf %ﬁ%de, benzal dehyde, 36 acet al dehyde,

pr opy' al dehyde and pheny| acetaldetvde,; 03 091 VRIS ARl oo o

weight (Mw) of the above-mentioned addition-poclymerized resin

is usually 1,000 to 200,000, preferably 5,000 to 70,000.
The above-mentioned condensation-polymerized resin may

consist of only_a condensing repeating unit having an acidic

10 functional group. Alternatively it may further contain
another condensing repeating unit as long as the formed resin
is soluble to the alkaline developer.

Such a condensation-polymerized resin can be produced,
for example, by condensation (co)polymerization of one or more

15 kind(s) of phenol and one or more kind(s) of aldehyde, if
necessary together with the component giving another condensing
repeating unit, in the presence of an acidic or basic catalyst
in an aqueous medium or a mixed medium of water and a hydrophilic
solvent.

20 As the above-mentioned phenols, there may be mentioned,
for example, o-cresol, m-cresol, p-cresol, 2,3-xylenol,
2,4-xylenol, 2,5-xylenocl, 3,4-xylenol, 3,5-xylenol,
2,3,5-trimethylphenol and 3,4, 5-trimethylphenol. As the
above-mentioned aldehydes, there may be mentioned, for example,

25 formaldehyde, trioxane, paraformaldehyde, benzaldehyde,



wei ght (Ma) of the above-nentioned condensation-polynerized resin is
usually 1, 000 to 100, 000, preferably 2, 000 to 50, 000. 5 These ot her

al kal i -soluble resins (D) maybe used singly, or two or nore kinds of them
may be used in conbination. The anount of the above-nentioned ot her

al kali-soluble resin (D) is usually 200 parts by weight or less for 100
parts by weight of polyner (A). 10 <Agentzsfor controlling diffusion of an
acid> Preferably, an agent for controlling diffusion of an acid is bl ended
in the positive-type radiation-sensitive resin conposition for a

metal -plating formed material of the present invention in order to control

di ffusion of idheracdshgenernstssh 151 dsioyaackdd gsnenat gce{Bldenysde resin film

and to prevent undesired chem cal reaction in unexposed part. By using such

an agent_for_controfﬁén§09y££9§éﬁe 0hugPadehd, ket aiRg8oeSkpbikty of the
COITDOSItI on | NCreases he"resolution as a resist is further IITpI’OVE,‘d and
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organi c or two or more kinds of them may be used in combination. The
amount of the above-mentioned other alkali-soluble resin (D)
is usually 200 parts by weight or less for 100 parts by weight
of polymer (A).
10 <Agent for controlling diffusion of an acid>
Preferably, an agent for controlling diffusion of an acid
is blended in the positive-type radiation-sensitive resin
composition for a metal-plating formed material of the present
invention in order to control diffusion bf the acid generated
15 from acid generator (B) in the resin film and to prevent
undesired chemical reaction in unexposed part. By using such
an agent for controlling diffusion of an acid, the storage
stability of the composition increases, the resolution as a
resist is further improved and fluctuation of line width of the
20 pattern due to fluctuation of lag time from exposure to PEB is
‘also reduced. Thus, the process stability becomes very
excellent.
The agent for controlling diffusion of an acid is
preferably a nitrogen-containing organic compound whose

25 basicity does not change on exposure or heating in the



conmpound, there may be nentioned, for exanple, n-hexylam ne,

n- heptyl ai ni ne, n-octylam ne, n-nonyl ai nine, ethyl enediam ne, 5

N, N, N , N -tetranet hyl et hyl enedi ai ai ne, tetranethyl enedi am ne,
hexanet hyl enedi am ne, 4, 4' -di am nodi phenyl net hane, 4, 4'-di am nodi phenyl

et her, 4,4'-di am nobenzophenone, 4, 4'-di am nodi phenyl am ne, formam de,

N- et hyl f ormam de, N, N-di net hyl f ormam de,,acet am de, N-nethyl acetam de, 10
N, N- di met hyl acet am de, propi onam de, benzam de, pyrrolidone,

N-net hyl pyrrol i done, nmethylurea, 1,1-dinmethylurea, 1, 3-dinethylurea, 1, 1,
3, 3-tetranethylurea, 1, 3- diphenylurea i m dazol e, berizi m dazol e,

4-met hylim dﬁ;@cﬁ tgl %éﬂadl A Yd rﬂﬂ'éihrhel

pi peri di ne, 2 5: tri pyrl -tria ne ﬁ%mﬁﬁlﬁ )
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in conblnatlon The anmpunt of the above-nentioned agent for_ controlling
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0.001 part by weight to 10 parts by weight, nore 25 preferably 0.005 part by
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setting the anmount of agent for controlling diffusion of an acid to the

above range, haxegsitdtylenediamine, 4,4'-diaminodiphenylmethane,
4,4'-diaminodiphenyl ether, 4,4'-diaminobenzophenone,
4,4'-diaminodiphenylamine, formamide, N-methylformamide,
N,N-dimethylformamide, acetamide, N-methylacetamide,

10 N,N-dimethylacetamide, propionamide, benzamide, pyrrolidone,
N-methylpyrrolidone, methylurea, 1,1-dimethylurea,
1,3-dimethylurea, 1,1, 3,3-tetramethylurea, 1,3~-diphenylurea,
imidazole, benzimidazole, 4-methylimidazole, 8-oxyquinoline,
acridine, purine, pyrrolidine, piperidine,

15 2,4,6-tri(2-pyridyl)-s-triazine, morpholine,
4-methylmorpholine, piperazine, 1,4- dlmethylplpera21ne and
1,4-diazabicyclo[2.2.2]octane. Among these
2,4,6-tri(2-pyridyl)-s-triazine is particularly preferred.

The above-mentioned agents controlling diffusion of an acid may

20 be used singly, or two or more kinds of them may be used in
combination.

The amount of the above-mentioned agent for controlling
diffusion of an acid is usually 15 parts by weight or less,

preferably 0.001 part by weight to 10 parts by weight, more

25 preferably 0.005 part by weight to 5 parts by weight for 100



excellent in sensitivity, devel oping characteristic, pattern shape and

di nensional fidelity can be obtained. 5 <Surfactant> To the positive-type
radi ati on-sensitive resin conposition for a netal-plating formed nateri al
of the present invention, a surfactant rmay be added for inproving
characteristics in coating, developing and others. 10 As such surfactant,
there may be nentioned pol yoxyethylene | apryl ether, pol yoxyethyl ene
stearyl ether, polyoxyethylene oleyl ethér, polyoxyethylene n-octyl phenyl
et her, pol yoxyet hyl ene n-nonyl phenyl ether, pol yoxyethylene glycol

di l aurate, polyoxyethylene glycol distearate and the 15 |like. These

surfactants ppyhe Ygeek Shgloy pQE%ﬁa(‘—é‘P o) oIS, EEEQ‘_{ g%nd %%{Hd?&yo?e?é@&@' in

conbi nati on. "The andbunt of the ve- nentlone sur actant 1s usual
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pol ymer (A). ives> it rves that ™ ¢a ended in
the positive di.ation-sensitive resin_conpositio

metal Cpl at i ng o mirerPaF Lof v i pfﬁ%gah?wﬂgeﬁﬁ%ﬂc@%ﬁElcnargﬁ%%em
mentioned, for exanple, an ultravialet ght absorber, 25 a sensitizer, a

di spersant, &DFPEEN FdMmens LomEr ] Ild@lt@bl%ﬂ%rk?ezaﬂk?td’hlq%1 bitor for

increasing storage stability and an antioxidant. In particular, the
ul travi ol 2t KSgmfasismtoer

To the positive-type radiation-sensitive resin
composition for a metal-plating formed material of the present
invention, a surfactant may be added for improving
characteristics in coating, developing and others.

10 As such surfactant, there may be mentioned
polyoxyethylene laury1 ether, polyoxyethylene stearyl ether,
polyoxyethylene oleyl ether, polyoxyethylene n-octylphenyl
ether, polyoxyethylene n-nonylphenyl ether, polyoxyethylene
glycol dilaurate, polyoxyethylene glycol distearate and the

15 like.

‘ These surfactants may be used singly, or two or more kinds-
of them may be uéed in combination. The amount of the
above-mentioned surfactant is usually 2 parts by weight or less
for 100 parts by weight of the above-mentioned polymer (A).

20 <Other additives>

As other additives that can be blended in the
positive-type radiation-sensitive resin composition for a
metal-plating formed material of the present invention, there
may be mentioned, for example, an ultraviolet light absorber,

25 a sensitizer, a dispersant, a plasticizer, a thermal



i s val uabl e because it prevents photochem cal reaction caused by entering
of scattered light into unexposed parts during 5 exposure. A preferred
ultraviolet |light absorber is a conpound having a high absorption
coefficient in the wavel ength region of ultraviolet |ight used for
exposure. Further, organic pignments may be used for simlar purposes. To
forma pattern with good shape or to reduEE occurrence 10 of crack in a
coating film a termnal-nodified vinyl afFkyl ether resin or a

term nal -nodi fied polyether resin may be also added. (Vinyl alkyl ether
resin>) As the above-nentioned term nal-nodified vinyl alkyl 15 ether

in, th : i | ) i - b h
s e © TR ST A0S SROAEL, O B S BOTEr - SPLESRAN o, b e
is ind dent | . h I | . . f bly th
are Dot h 20 & hYBLSRILEGEbhp. FREGHS CH B or ot Hah o 1100 B Sarden
atons, and specifically there may nentioned a nethyl,groug, an.  ethyl group,
an n-propyl grodplUaRlPsBpropst Lr SEVeat hPRAtYrhegisas, FaACFSBBUETES Y oup

and the like. Preferably R10 is a 40 nethyl q{oup or an ethyl group,
especi al | y praf efrdisiningn ot Ifattered light into unexposed parts during

5 exposure. Apreferredultraviolet light absorber is a compound
having a high absorption coefficient in the wavelength region
of ultraviolet light used for exposure. Further, organic
pigments may be used for similar purposes.

To form a pattern with good shape or to reduce occurrence

10 of crack in a coating film, a terminal-modified vinyl alkyl
ether resin or a terminal-modified polyether resin may be also
added.

(Vinyl alkyl ether resin>)
As the above-mentioned terminal-modified vinyl alkyl

15 ether resin, there may.be mentioned a polymer or an oligomer

represented by the following formula (4).

R® R®

OR'0
In formula (4), each of R® and R’ is independently a
hydroxyl group or a carboxyl group, and preferably they are both
20 a hydroxyl group. R* is an alkyl group having 1 to 4 carbon
atoms, and specifically there may mentioned a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl

group, an isobutyl group and the like. Preferably R is a



group. By containing such a termnal-nodified vinyl alkyl ether resin in

t he above-nenti oned positive-type 5 radiation-sensitive resin conposition, a
pattern with good shape can be formed, and occurrence of crack in the
coating film can be reduced. Moreover, such a vinyl alkyl ether resin
nodified at both termnals, conpared with a vinyl alkyl ether resin having
unnodi fied termnals, exhibits better mscibility 10 with other resin
conponents, inproves solubility of the regjyn to a devel oper and increases
resolution. The state of the above-nentioned term nal-nodified vinyl alkyl
ether resin at roomtenperature varies froma fluidic state to a soft resin
state, depending on its degree of 15 polynerization. Aresin in appropriate

state can be saliget edouliPodSEn AIGAS e&eabyf@iﬁgcigiwlﬁréﬁrémy fght Qeltag*ﬂ not

particularly Itmted, uSually an i'nteger o or nore, preferably 1 100,
nor e preferaQ#%nﬁg to 50. The above-nentioned termnal -nodified vinyl alkyl
ether 20 resin I's contained at an anmount of 2 to 80 parts by weight,

preferably 5 to 50 parts by weight,. especially preferably.5 tao..3 ts by
Rerght or 200 par (2T SRR gHE D CEBin bR et "R g Yiovh Aiics BReS
positive-type radiation-sensitive resin psition. If the amount of the

e co
t er m nal - nodiF§Ed vithyihes ?‘R?/Tm%‘%%‘?n?%sﬁ"ggé)%‘é%agyﬁ’ﬁe above range,

pattern shape may 41 be deteriorated because of insufficient contrast
bet ween J radiation-sensitive resin composition, a pattern with good

shape can be formed, and occurrence of crack in the coating;film
can be reduced. Moreover, such a vinyl alkyl ether resin
modified at both terminals, compared with a vinyl alkyl ether
resin having unmodified terminals, exhibits better miscibility

10 with other resin components, improves solubility_of the resin
to a developer and increases resolution.

The state of the above-mentioned terminal-modified vinyl
alkyl ether resin at room temperature varies from a fluidic
state to a soft resin state, depending on its degree of

15 polymerization. A resin in appropriate state can be selected
to use. Accordingly n in formula (4) is, although not
particularly limited, usually an integer of 1 or more,
preferably 1 to 100, more preferably 10 to 50.

The above-mentioned terminal-modified vinyl alkyl ether

20 resin is contained at an amount of 2 to 80 parts by weight,
preferably 5 to 50 parts by weight, especially preferably 5 to
30 parts by weight for 100 parts by weight of component (A) in
the above-mentioned positive-type radiation-sensitive resin
composition. If the amount of the terminal-modified vinyl

25 alkyl ether resin exceeds the above range, pattern shape may



exposed part and unexposed part on devel opnent. (Polyether resin) As the
above-nentioned term nal -nodified polyether 5 resin, there nmay be nenti oned
polymers or oligonmers represented by the follow ng fornul ae (5a) and/or
(5b). H3COAC2H40~__ CH3 (5a) n H3CO4C3H604__ CH3 (5b) n By containing such
a termnal -nodified polyether resin 10 in the above-nentioned positive-type
radi ation-sensitive resin conposition, a gattern with good shape can be
formed, and occurrence of crack in the coating filmcan be reduced.

Mor eover, by using such a polyether resin nodified at both termnals,
conpared with a case using a polyether resin having 15 unnodified term nals,

hi gh resol utign garebesFetah n@@cétﬁ‘éé’“&ﬁ ih8dHet RYehhe SRt HRELI Béét\%eﬁes' nto
a devel oper to sone extent The above -nentioned term nal - nodi f
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pol yneri zati OQP tg_p ro r| ate resin can be selected to use. Accordi ngly n
in formul ae ( a% ah %)%b aIthough not particularly limted, usually an

i nteger of | or nor ref rabl to 30, re prefera 20. 42 The
above- menti oned t erfi¥ nkl*€nd PV?eﬁ‘eBEFQQFﬁeFeFE‘%Pﬁl etk poti Bher

5 resin, theremay bementioned polymers or oligomers represented

by the following formulae (5a) and/or (5b).

HeCO—{-CoH0——CHs (5a)

HaCO—{-C3HgO—)—CH (5b)

By containing such a terminal—modified polyether resin
10 in the above-mentioned positive-type radiation-sensitive
resin composition, a pattern with good shape can be formed, and
occurrence of crack in the coating film can be reduced.
Moreover, by using such a polyether resin modified at both
terminals, compared with a case using a polyether resin having
15 unmodified terminals, high resolution can be retained through
reducing the solubility{of resin to a developer to some extent.
The above-mentioned terminal-modified polyether resins
at room temperature varies from those having fluidity to those
having a crystalline state, depending on its degree of
20 polymerization. An appropriate resin can be selected to use.
Accordingly n in formulae (5a) and (5b) is, although not
particularly limited, usually an integer of 1 or more,

preferably 1 to 30, more preferably 10 to 20.



is contained at an anount of 2 to 50 parts by weight, preferably 5 to 30
parts by weight, especially preferably 5 to 20 parts by weight for 100
parts by wei ght of conponent (A) in the 5 above-nentioned positive-type

radi ati on-sensitive resin conposition. If the anmount of the

term nal -nodi fi ed polyether resin exceeds the above range, pattern shape
maybe deteriorated because of insufficient contrast between exposed part
and unexposed part on devel opnent. 10 [Transcription film The
transcription filmof the present invention conprises a supporting film and
aresin filmformed fromthe above-nentioned positive-type

radi ati on-sensitiverfesiPovEeonPRE: 641048 {Qfmﬁnﬁlﬁbdﬁf%anlgoi%ﬂﬁgrr@ég%ﬁa'
on this 15 supportlng film Such . a transcription filmcan be” produced by

coating a su rggbgglfn' LD bepRbov e ppd pgedcampas Lifon rg@grggfp

dried. As net r coatln he ‘above-nenti one oél I on

may be nenti f or a n coatin in thod
screen print?ﬂgza i §ﬁ§ c ﬁbWe bﬁodes?ﬁggﬁ&ﬁgrP&FQFS?bégpb %8 B?F

not particularly Jlimted as long as it is durable in productlon and use of

t he transcnﬁﬁ|Wﬁ%?hﬁrﬁoﬁﬁﬁﬂéﬁﬁﬁ¥$m§X|WFﬁﬁp¥r%ﬁs%?WE@?%ﬁﬁfK$h1é%n Be used

with 25 a resin filmthickness of 20 pmto 200 pm The transcription 43
filmof the pREEMISHENedPeaht b verRe bagbstioweseypetive resin

composition. If the amount of the terminal-modified polyether
resin exceeds the above range, pattern shape may be deteriorated
because of insufficient contrast between exposed part and
unexposed part on development.

10 [Transcription film]

The transcription film of the present invention
comprises a supporting film and a resin film formed from the
above-mentioned positive-type radiation-sensitive resin
composition for a metal-plating formed material on this

15 supporting film. Such a transcription film can be produced by
coating a supporting film with the above-mentioned composition
and then dried.

As method for coating with the above-mentioned
composition, there may be mentioned, for example, spin coating

20 method, roll coating method, screen printing and applicator
method. The material for supporting film is not particularly
limited as long as it is durable in production and use of the
transcription film.

The above-mentioned transcription film can be used with

25 a resin film thickness of 20 um to 200 um. The transcription



radi ation- sensitive resin filmby peeling the supporting film off. The
above-nentioned resin film I|ike the conposition of the present invention,
can be used for producing a netal-plating 5 forned nmaterial, which will be
descri bed below. [Production nethod of a nmetal-plating fornmed material]
The production nethod of a netal-plating fornmed material relating to the
present invention conprises (1) a step of jgormng a resin filmusing the 10
above-nentioned positive-type radiation-sensitive resin conposition for
producing a netal -plating forned material on a wafer equipped with a netal
barrier layer, (2) a step of form ng a pattern by devel oping the

above- ment i oneidif st neifd g addef ExPosti & dan (Sdrfe SEEPa0bodERPSELERF AN
el ectrode material by electroplating with the above -nentioned pattern as a

tenplate, and ) 20,8100 0fr PRELING f b6 1eARLIAG K eShk KBk n3nd: 1n

removi ng the barrier net ayer by etching. <Formmatli on

radiati on-sensi 1 Ve, Leal.LLLIR BneartLagy gl yen SUbStiate, paitiohl gel v o

substrate for ‘el ectronic par e above-nent’i one Fve-

radi ati on-sensitive resi.n conposition.and dryin renovin | ven
host i no or ot Y ERRS Ty 4 bR et et b IS e P e Phre
wth a filmthickness of 5 pmto 60 p,nhél-gl-e égﬁf{g@éybégogn1to 30 pm |If

the film Phi diafed dratrsiat fyirrh Wi
[Production method of a metal-plating formed material]
Theproductionn@thodofaametal—plafingformednmterial
relating to the present inﬁention comprises
(1) a step of forming a resin film using the

10 above-mentioned positive-type radiation-sensitive resin
composition for producing a metal-plating formed material on
a wafer equipped with a metal barrier layer,

(2) a step of forming a pattern by developing the
above-mentioned resin film after exposure,

15 (3) a step of depositing an electrode material by
electroplating with the above-mentioned pattern as a template,
and

(4) a step of peeling the remaining resin film off and
removing the barrier metal layer by etching.

20 <Formation of a radiation-sensitive resin film>

By coating a given substrate, particularly a substrate
for electronic parts, with the above-mentioned positive-type
radiation-sensitive resin composition and drying (removing
solvent by heating or evacuation), a radiation-sensitive resin

25 fiim (resist film) with a film thickness of 5 pm to 60 pm,



is less than the above range, the thickness of bunp that is fornmed after
nmetal plating may be insufficient while, if it exceeds the above range,
forming a uniformresin filmtends to be 5 difficult. Aresist filmmy al so
be formed on a substrate using the above-nentioned transcription film
containing a dry-filmtype resist film which is forned in advance fromthe
positive-type radiation-sensitive resin cqggposition for producing a

netal -plating formed material of the present 10 invention, by transcription
or another technique. Adopting this method can sinplify t he producti on
process. As nethod of coating a substrate with the above-nentioned

posi tive- typ%f@yﬁulqni@qﬂﬁlttd ¥8 |feSi 'ﬂfc@ﬁ@cfsﬂltrﬁ ORickhBES oMk sysedsi fiRr
exanmpl e, spin coating nmethod, roll coating nethod, 15 screen printing nethod

and appl i cat ofg F%EQ%anceﬂg'atﬂo Srd00e @i’ﬂé'%glté @Q@%@btﬁ{ {:Hgtcl%?éﬂgeé' I'm

which is forned y coating a str e positive- type radi at'1 on-
sensitive resij C 0 i ti,0 s abov depe on type, of eac onent in

t he conp05|t|€%1 EER: ﬁlé% ma?hlckness%%%cﬁﬁ %coa%}ﬁg %?I %F%% Bt her
par anet er s, IS ste S cgrrled out uspally at 70 f: fo &. b
preferably at %% lfL IR S HPED BDS 1 AL LA by %h%‘?t Pr ebake

ti me causes poor adheS|on during .developing, while a too | ong prebake tine
tends to SausBifv@dlt r edoresivh fada nay 5&5@ L EaBmeRaR afsuéa@%é%& WakRd on
devel oping. 25 <lIrradiation with radiation ray (Exposure)> 45 Only the
patterned parttse i mauppened et fanyer fvrherl film contalining a

dry-film-type resist film, which is formed in advance from the
positive-type radiation-sensitive resin composition for
producing a metal-plating formed material of the present

10 invention, by transcription or another technique. Adopting
this method can simplify the production process.

As method of coating a substrate with the above-mentioned
positive-type radiation-sensitive resin composition, there
may used, for example, spin coatingmethod, roll coatingmethod,

15 screen printing method and applicator method. Conditions for
drying (prebake) of the coating film, which is formed by coating
a substrate with the positive-type radiation-sensitive resin
composition as above, depend on type of each component in the
composition, blending ratio, thickness of the coating film and

20 other parameters, but this step is carried out usually at 70 °C
to 140°C, preferably at 100°C to 120°C for about 5 min to 60
min. A too short prebake time causes poor adhesion during
developing, while a too long prebake time tends to cause lower
resolution due to poor solubility of exposed part ondeveloping.

25 <Irradiation with radiation ray (Exposure)>



are exposed by irradiating the obtained resist filmwith wultraviolet |ight
or visible light with wavel ength of 300 nm to 500 nmthrough a mask with a
given pattern. As light source 5 for such radiation ray, one may use a

| ow pressure nercury |lanp, a high-pressure nercury |anp, a
super hi gh-pressure nercury lanp, a netal halide | anp, an argon gas | aser
and the like. Here, radiation ray neans ultraviolet light, visible |ight,
far-ultraviolet light, X-ray, electron beamor the like. The 10 radiation
dose is, for exanple, 100 mJ/cn2 to 3,000 m}J/cnR in the case of using a
super hi gh-pressure nercury | anp, although it depends on type of each
conponent in the conposition, blending ratio, filmthickness and ot her
paraneters. <PEB> bl Aftiher pettadhatli parvst hheadiathompd aye tbhebsubstmed e i s
subjected to thermal treatnment (PEB) to enhance deconposition reaction of

aci d- di ssoci atrevexipardd onali r¢eups inYy tdiee pesence) fsiat agi toiwi the
above-nentioned resist film Conditions for heating depend on type of each

conponent i n,tihe GQARARH tijeR: 20 9&999&@91&%E%OW1EH'ﬁ§G§§énQEht8§ §9@1ﬁﬂ9
filmand other paraneters, but this step is carried out usually at 80 "Cto

140° G, prEfe%%b558QEn%%ro%§%tﬁ%ﬁ%é%iﬁ! ﬁbﬁy%eﬁﬁﬁ%n 2] 604 g‘féght source

<Devel opnent > By devel opi n e reS|st al i ne vel oper 25

after the ab ve ne tloqsq PEB treat nent g irradi ated 46 f
radi ati on rag s> U $61ad 18 ‘F%}Zrb\%lev\ﬂfweuso% ?‘f"ﬁepressure mercury lamp,

a high-pressuremercury lamp, a superhigh-pressure mercury lamp,
a metal halide lamp, an argon gas laser and the like. Here,
radiation ray means ultraviolet light, visible light,
far-ultraviolet light, X-ray, electron beam or the like. The
10 radiation dose is, for example, 100 mJ/cm® to 3,000 mJ/cmzin
fhe case of using a superhigh-pressure mercury lamp, although
it depends on type of each component in the composition,
blending ratio, film thickness and other parameters.
<PEB>
15 After irradiation with radiation ray, the substrate is
subjected to thermal treatment (PEB) to enhance decomposition
reactionof acid-dissociative functional groups in the presence
of an écid.in the above-mentioned resist film. Conditions for
heating depend on type of each component in the composition,
20 blending ratio, thickness of the coating film and other
parameters, but this step is carried out usually at 80 °C to
140°C, preferably at 90 °C to 120°C for about 5 min to 60 min.
<Development>
By developing the resist film with an alkaline developer

25 after the above-mentioned PEB treatment, the part irradiated



unexposed part is allowed to remain, thus formng a desired resist pattern.
The devel oping nmethod is not particularly limted, and there nay be
mentioned, for exanple, 5 liquid-filling method, dipping nethod, paddling
met hod and spraying nethod. As a devel oper, one may use, for exanple, an
aqueous solution of an al kali such as sodi um hydroxi de, potassi um
hydr oxi de, sodi um carbonate, sodiumsilicake, sodium 10 netasilicate,
anmoni a, ethyl am ne, n-propylam ne, diethylam ne, di-n-propylainine,
triethylam ne, nethyldiethylamne, dinethylethanolam ne, triethanol am ne,

t et ramet hyl anmoni um hydr oxi de, tetraethyl ammoni um hydroxi de, pyrrole,

pi peri di ne, 14i8:tdiaxdibd oyl ofdy 4l H]d Vssppeeene; ddnove while only the

1, 5-di azabi cycl o[ 4. 3. 0] -non-5-ene. Further, one may use an aqueous sol ution

prepared by agii:ig fedydeblies amibte®ftd reymim s bl Lo ORRi & % Vead
such as methanol and ethanol or a surfactant to the above-nentioned aqueous

al kal ine sol yid.an. as, - dlevel 9per 1e oMkl hustolblie! Hdt s dran

i nventi on neans soluble to the above ment i"oned aqueous al kal i ne so utlon

f | e, 0,804 f

0 PXATE S L Sgbaeols, SO4U . o' SR v o). o PRYELgping Ui T
h 25 hi ck f.th d fil h
compost Frgn. L lﬁl»ef? il&%a/ma%até ol S TS R s drat b e (b et ¢

spraying method.

0

As a developer, one may use, for example, an adqueous
solution of an alkali such as sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, sodium

10 metasilicate, ammonia, ethylamine, n-propylamine,
diethylamine, di-n-propylamine, triethylamine,
methyldiethylamine, dimethylethanolamine, triethanolamine,
tetramethylammonium hydroxide, tetraethylammonium hydroxide,
pyrrole, piperidine, 1,8-diazabicyclo[5.4.0]-7-undecene,

15 1,5-diazabicyclo{4.3.0]-non-5-ene. Further, one may use an
aqueous solution prepared by adding a suitable amount of a
water-soluble organic solvent such as methanol and ethanol or
a surfactant to the above-mentioned aqueous alkaline solution
as a developer.

20 "Alkali-soluble" in the present invention means soluble
to the above-mentioned aqueous alkaline solution, for example,

% aqueous solution of sodium hydroxide.

Developing time is usually 1 min fo 30 min, although it

depends on type of each component in the composition, blending

25 ratio, thickness of the dried film of the composition.



running water for 30 sec to 90 sec and then air-dried using an air-gun or
the like, or dried in an oven or by spin-drying. <Electroplating> 5 The
substrate patterned by devel opnent is dipped in various type of plating
solution for electroplating, and electroplating is carried out at the
tenperature for the duration sane as those comrended for plating to forma
metal -plating pattern reproducing pattern f the tenplate, that 10 is, the
above-nentioned resi st pattern. The above-nentioned plating solution my be
gold plating solution, solder plating solution, copper plating solution,
silver plating solution or the like. <Peeling-off treatnment> 15 After

e|eCtr0p|atlm&eﬂékéﬂfyvfﬁfﬁéﬁt&%tEI@ﬁ@ﬂn'@Nb0§Ub§9§a§@b§5r@éghéanﬁiﬁﬁsed
part) can be peeled off by dipping the substrate in a stirred peeling

liquid at a tﬁ{%}grﬁ\%{a%efrr e 9N L aPeSA EEe IS O%Qaﬂr rjggdqxtgqtr%ggaﬂ" n.

Thus a protru plating pattern ( unp tal ne

above- ment i ongjlq_peer{ lor}g Hequildkethef %?/lln Qﬁnéégﬁeﬁongﬁéf%{lngl{ﬁﬁ??-

et hyl ene glyc ers suth as ene glyc

et hyl ene glyc lrmnoeth |. ether, ethylene gl ycol nonopropyl ether and

et hyl ene glyc 9ﬁﬁﬂﬂﬂﬁ her; diethyl ene egcoI di al kyl ethers such as
25 di et hyl ene gl ycol. dinethyl ether di et hyl ene gl ycol diethyl 48 ether,
di et hyl ené gl ycol dT%?o%??S%FﬁE? Eﬁétareeﬁybgneegﬁieement is’ dipped in

various type of plating solution for electroplating, and
electroplating is carried out at the temperature for the
.duration same as those commended for plating to form a
metal-plating pattern reproducing pattern of the template, that
10 is, the above-mentioned resist pattern. The above-mentioned
plating solution may be gold plating-so.lution, solder plating
solution, copper plating solution, silver plating solution or
the like.
<Peeling-off treatment>
15 After electroplating, the resist pattern remaining on
the substrate (unexposed part) can be peeled off by dipping the
substrate in a stirred peeling liquid at a temperature from room
temperature to 80°C for 1 min to 10min. Thus a protruding metal
plating pattern (bump) is obtained.
20 As the above-mentioned peeling liquid, there may be
mentioned, for example, ethylene glycol alkyl ethers such as
| ethylene glycol monomethyl ether, ethylene glycol monoethyl
ether, ethylene glycol monopropyl ether and ethylene glycol
monobutyl ether; diethylene glycol dialkyl ethers such as

25 diethylene glycol dimethyl ether, diethylene glycol diethyl



di butyl ether; ethylene glycol alkyl acetates such as nethyl cellosolve
acetate and ethyl cellosolve acetate; propylene glycol alkyl ether acetates
such as propyl ene glycol nononethyl 5 ether acetate, propyl ene glycol
nonoet hyl et her acetate and propylene glycol nonopropyl ether acetate;
ket ones such as acetone, nethyl ethyl ketone, cycl ohexanone and net hyl anyl
ket one; aromati c hydrocarbons such as toluene and xylene; cyclic ethers
such as di oxane; and esters such as nmethy® 10 2- hydroxypropionate, ethyl
2- hydr oxypropi onate, ethyl 2-hydroxy-2-nethyl propi onate, ethyl
3- et hoxypropi onate, ethyl ethoxyacetate, ethyl nethoxyacetate, nethyl
2- hydr oxy- 3- net hybut anoat._e, 3-nethOXébutyI acetate, 3-nethyl-3-nmethoxybutyl
acet ate, et FHP%0r MESEDYEEGNA J4¥604t @1PUGP KLt ST ok i dlehbpipneagiy6acet at e
and et hyl acetoacetate. These |iquids nmay be used singly, or two or nore of
them may bedilmddy hsetdian xtafte/lame edwicpilnglénl else taliere skeht Renedthyl
processes, narrow pitch bunps can be fornmed with high accuracy on the 20
substrate. <Reflaww vocesstathemnd hetlwhpeeklassblideacbtiape; apspbeteénal bunp
is formed through additional reflow process. Specifically, after the
resist is peglgshbil kylhetisot deethttap $wortad vhop heesuhsty@ailem@bonstheat ed
to melt by treating the substrate in a reflow furnace 49 at a tenperature
fromroom t s atdF €410 PO SpFDEnd M Ped D monoethyl ether acetate and
propylene glycol monopropyl ether acetate; ketones such as
acetone, methyl ethyl ketone, cyclohexanone and methyl amyl
ketone; aromatic hydrocarbons such as toluene and xylene;
cyclic ethers such as dioxane; and esters such as methyl
10 2-hydroxypropionate, ethyl 2-hydroxypropionate, ethyl
2-hydroxy-2-methylpropionate, ethyl 3—ethoxypropionate,
ethyl ethoxyacetate, ethyl methoxyacetate, methyl
2-hydroxy-3-methybutancate, 3-methoxybutyl acetate,
3-methyl-3-methoxybutyl acetate, ethyl formate, ethyl acetate,
15 butyl acetate, methyl acetocacetate and ethyl acetoacetate.
These liquids may be used singly, or two or more of them may
be used as a mixture.
By carrying out the above-mentioned processes,
narrow~pitch bumps can be formed with high accuracy on the
20 substrate.
<Reflow process>
When the bump is a solder bump, a spherical bump is formed
through additional reflow process. Specifically, after the

resist is peeled off, the solder bump formed on the substrate

25 is heated to melt by treating the substrate in a reflow furnace



60 mn, and thus a spherical -shaped sol der plating pattern (bunp) is

obtai ned. 5 EFFECT OF THE | NVENTI ON Using the positive-type

radi ati on-sensitive resin conposition for producing a netal -plating forned
material of the present invention, because of its excellence in sensitivity
and resolution, a pattern serving as a tenplate for 10 el ectropl ati ng can be
formed reproducing di nension of a mask wWth higher fidelity. Further, since
the resin filmformed from this conposition is hard and resistant to
deformati on, the shape of the pattern serving as a tenplate can he
accurately transcribed in the electroplating step, and thus a 15

met al - pl ati a§ Borewdenmatereafroharodnl tempetrheudentnsbon®of fohel mask-ani th
fidelity can be forned. This resin also exhibits excellent adhesion to a
substrate awld odn,r eddcehoscur sphee iafal -Gtagded nsdivec qdtd hichd iganthiri ng or
after netal plating. Therefore, the positive-type radi ation-sensitive resin
20 conposi ti@ambor ipr edteiingda nmetal -plating formed material of the present
i nvention can be extrenely suitable for using in producing a thick-film
material fornmed by nmetal-plating such as a bunp or a wiring in an
integrated circuit device (for exanple, LCD driver 1C). 25 50 EXAMPLES The

pr esent gnventi on will be epr%@%q, \@th '&-p&XWﬁ@rION

Using the positive-type radiation-sensitive resin
composition for producing a metal-plating formed material of
the present invention, because of its excellence in sensitivity
and resolution, a pattern serving as a template for

10 electroplating can be formed reproducing dimension of a mask
with higher fidelity. Further,sincetheresinfilmfbrmedfrom
this composition is hard and resistant to deformation, the shape
of the pattern serving as a template can be accurately
transcribed in the electroplating step, and thus a

15 metal-plating formedmaterial that follows the dimension of the
mask with fidelity can be formed. This resin also exhibits
excellent adhesion to a substrate and can reduce occurrence of
crack in the coating film during or after metal plating.

" Therefore, the positive-type radiation-sensitive resin

20 composition for producing a metal-plating formed material of
the present invention can be extremely suitable for using in
producing a thick-film material formed by metal-plating such
as abumporawiring inan integratedcircuit device (for example,
LCD driver IC).

25



bel ow, but these exanples give no restriction to the present invention. In
the following, "part" and"% are based on weight 5 unless particularly

not ed. <Synthesis of polymer (A)> [Synthetic exanple 11 p-1sopropenyl phenol
(36 g) , isobornyl acrylate (15 g) , benzyl acrylate (21 g), t-butyl
acrylate (28 g) and 10 1, 6- hexanediol diacrylate (1 g) were mxed with
propyl ene glycol nononethyl ether (100 §) and the m xture was stirred to
prepare a honbgeneous solution. After this solution was bubbled with
nitrogen gas for 30 mn, 2,2-azobisisobutyronitrile (AIBN) (3 g) was added
here, and 15 pol yneri zation was carried out under continuous bubbling with
nitrogen gas with the reaction tenperEBfaAMBLE®pt at 70'C for 3 hr. AIBN (1
g) was further added and reaction was allowed to proceed for 3 hr, the

t enperature was r dilsehrtas80{ dmve@t iand wigdl yrerdxzdid ioredvasi ordstampelce § or 2
hr and then at 100C for 1 20 hr. After polynerization was conpleted, the

reaction sobulicen bwastAbxedeubhplas! @i @ge FoOHREt Hf chexang tth&£ sl aie the
formed polyner. Unreacted nononmers were renoved by repeating a procedure,

wher ei n t he ;pRlyiBLVaSTF @S89l VERi 49, "tatrahydrofur ancanddhen (woamy at ed
wi th hexane, several times. 25 The resultant naterial was dried at oC

under reguc%glgggsﬁgE%igkla&gyogg%g@.polyner (Al'). (Weight-average nol ecul ar
wei ght)
<synthesis of polymer (A)>
[Synthetic example 1]
p-Isopropenylphenol (36 g), isobornyl acrylate (15 gj,

benzyl acrylate (21 g), t-butyl acrylate (28 g) and

10 1,6-hexanediol diacrylate (1 g) were mixed with propylene
glycol monoﬁéthyl ether (100 g} and the mixture was stirred to
prepare a homogeneous solution. After this solution was
bubbled with nitrogen gas for 30 min,
2,2-azobisisobutyronitrile (AIBN)V(3 g) was added here, and

15 polymerization was carried out under continuous bubbling with
nitrogen gas with the reaction temperature kept at 70°C for 3
hr. AIBN (1 g) was further added and reaction was allowed to
proceed for 3 hr, the temperature was raised to 80°C, and
polymerization was continued for 2 hr and then at 100C° for 1

20 hr. After polymerization was completed, the reaction solution
was mixed with a large amount of hexane to coagulate the formed
polymer. Unreacted monomers were removed by repeating a
procedure, wherein the polymer was redissolved to

tetrahydrofuran and then coagulated with hexane, several times.

25 The resultant material was dried at 50°C under reduced pressure



The wei ght - average nol ecul ar wei ght of the polynmer (Al) was neasured by gel
permeati on chromat ography (GPC) using GPC 5 columms (two G2000HXL col ums,
one G3000HXL col um and one (A000HXL col um was connected in series.)
avai l abl e from Tosoh Corporation and nonodi sperse pol ystyrene as a standard
substance under anal ytical conditions that a flowrate was 1. 0O nli/mn,

t et rahydrof uran was used as an eluent andlthe colum 10 tenperature was 40
"C. [Synthetic exanples 2 to~.15] Polyners (A2) to (Al2) and (Al5), which
contain crosslinking structure, and polyners (A13) and (Al4), which

contain no crosslinking structure, were synthesized in the same 15 way as
Synt heti c exappbletairxeehime¢RatAEbrpounds and their anpunts were changed to
conpositions listed in Table 1. 52 Table 1 Polymer Wi ght-average Conponent
(unit: g) nolBeidlar-aetghye (mYle¢bylec)wedyhte) (f) | g) (h) (i) A 45,000
36 1521 2801000 A2 82,000 36 1521 2802 000 A3 122,000 36 15 21
28 03 00 0 A4 331h000:Bhid5a?dr 28e Gndl el & wAS b2, 080tB36 kil Rier28§20)0 2 O
O A6 93,000 36 15 21 28 00 3 00 A7 52,000 36 1521 2800010 A8

75,000 36 15v2d it dDby~§ed permeation chromatography (GPC) using GPC
5 columns (two G2000BXL columns, one G3000HXL column and one
G4000HXL column was connected in series.) available from Tosoh
Corporation and monodisperse polystyrene as a standard
substance under analytical conditions that a flow rate was 1.0
mL/min, tetrahydrofuran was used as an eluent and the column
10 temperature was 40 °C.
[Synthetic examples 2 to .15]

Polymers (AZ2) to (Al2) and (Al5), which contain
crosslinking structure, and polymers (A13) and (Al4), which
containno crosslinking structure, were synthesized in the same

15 way as Synthetic example 1 except that compounds and their

amounts were changed to compositions listed in Table 1.



A9 102,000 36 15 21 28 0 0 0 2 0O A10 42,000 33 8 21 28101 000 Al
79,000 33 8 21 28 10 2 0 0 O Al12 110,000 33 8 121 28 10 3 0 0 0O A13 12,000
36 1521 2800000 A14 11,000 33 1521 28 0000 0 Al15 110,000 27.3
25.25 0J~~ 0100 22.2 (a) Mtsui Cherri cals, inc.; p-isopropenyl phenol

(b) Gsaka Organic Chem cal Industry Ltd.; isobonnyl acrylate (c) Osaka
Organic Chem cal Industry Ltd.; benzyl acgyl ate (d) OGsaka Organic Chem cal

| ndustry Ltd.; t-butyl acryl atB (e) Showa Hi ghpol yner Co., Ltd.;

N- ( p- hydr oxyphenyl ) net hacryl am de (f) Kyoei sha Chemi cal Co. , Ltd.;

1, 6- hexanedi ol diacrylate (g) Gsaka Organic Chem cal Industry Ltd.;

2, 5-di met hyl - 2, 5- hexanedi ol di acryl at el4ig 1Kyoei sha Chem cal Co., Ltd.;

LLEE;%L?L&}Q@% T BORTaidi0s: b 5. | Exonhoarenner @Tﬁs@i ' on S%bl’ |
sz;;aﬁ:zrr@ oL | el ket |68 I (HOTRF] YPNSE | (B Ak P @' o
(4, 7- di - n- but oxylapht hyl )4&00@ahydr pt3ai pphéni| @h | t28 | Wor ofret Hanesul fOnate (3
S oy iyl ot Aant b B2.B00 par OF B FdB oo | i o 0 4 ol dhen® {of
control I'ing dififgsion of 1ap,000 36| 15 |21/ 28 (0|3 0|00

A4 33,000 6| 15 |21/ 28 [0ol0 1|00

A5 62,000 36| 15 |21/ 28 0|0 |2|0] 0

A6 93,000 6| 15 |21/ 28 |o|lol3 |00

A7 52,000 36| 15 |21/ 28 o0 |0 |10

A8 75,000 36| 15 |21 28 [0 |0 |0 (15] 0

A9 102,000 6| 15 21| 28 [olojol2]o0

A10 42,000 33| 8 |21/ 28 [10l1(0]0]o0

A1 79,000 33| 8 |21/ 28 (10|20l 0] o0

A12 110,000 33| 8 |21/ 28 [10/3]0l0] o0

A13 12,000 6| 15 |21 28 o|olo|o] o

Al4 11,000 33|15 |21/ 28 o |0 |olo ]| 0

A15 110,000  [27.3(25.25| 0 |2525/ 0 | 1 | 0 | 0 |222

(a) Mitsui Chemicals, Inc.; p-isopropenylphenol

(b) Osaka Organic Chemical Industry Ltd.; isobornyl acrylate

(c) Osaka Organic Chemical Industry Ltd.; benzyl acrylate

(d) Osaka Organic Chemical Industry Ltd.; t-butyl acrylate

(e) Showa Highpolymer Co., Ltd.; N-(p-hydroxyphenyl)methacrylamide
(f) Kyoeisha Chemical Co., Ltd.; 1,6-hexanediol diacrylate

(g) Osaka Organic Chemical Industry Ltd.; 2,5-dimethyl-2,5-hexanediol
diacrylate

(h) Kyoeisha Chemical Co., Ltd.; trimethylolpropane trimethacrylate

(i) Kyoeisha Chemical Co., Ltd.; phenoxypolyethylene glycol acrylate



acid, were dissolved in propylene glycol nononethyl ether (150 10 parts by
wei ght), which is organic solvent (C), and the resultant sol ution was
filtered through Tefl onTM-nenbrane filter wth a pore diameter of 3 pmto
obtain a resin conposition. The above 2,4,6-Tri(2-pyridyl)-s-triazine was
added as an ethyl Jlactate solution containing this conpound at a
concentration 15 of 1% by weight. (Produé8ion of a gol d-sputtered
substrate) on a silicon wafer substrate with a dianmeter of 4 inches, a
conducting |layer was fornmed by sputtering chromumas a layer wth a

t hi ckness of 500 A followed by sputtering gold thereon 20 as a |layer with a
t hi ckness of [Ex@o®lderldafter, this substrate whereon a conducting |ayer is
formed is referred to as "gold-sputtered substrate”. (Formation of a
pattern) The (@ereranitarondd popa id-isputttygree d- siist @t -es avesi ttioat etes25 with

t he above-nentioned resin conposition using a spin coater 54 and dried by
heating on adwpgdiatieomd fH20CCnricia 15 pgliat ity ffMed Kesdmifi) mwith a

t hi ckness of 25 pm Successively, the substrate was irradiated through a
patterned mask withpo hdaviol et 1@(gh£§aleﬁs wad{gm 2, to 1,500 m)/ CM using

a 5 superhi gh- pressure mer cury Ianp BO, output power 1, 000 W .
The exposyre fsf. 1 A NGES Nhnufacturlng
Co., Ltd. ' E |gﬁ#uo%gﬁg)q%%ggfﬂgbﬁ%{cted mﬁﬁalgqggube UV- 35

(phOtorecept%&hfhuofg [ h RS W Bra tRER 38 rt by weight), which is acid

generator (B), and 2,4, 6-tri (2-pyridyl)-s—-triazine (0.04 part
by weight), which is an agent for controlling diffusion of an
acid, were dissolved in propylene glycol monomethyl ether (150
10 parts by weight), which is organic solvent (C), and the
resultant solution was filtered through Teflon™membrane filter
with a pore diameter of 3 uym to obtain a resin composition. The
above 2,4,6-Tri(2-pyridyl)-s—-triazine was added as an ethyl
lactate solution containing this compound at a concentration
15 of 1% by weight.
(Production of a gold-sputtered substrate)
On a silicon wafer substrate with a diameter of 4 inches,
a conducting layer was formed by sputtering chromium as a layer
with a thickness of 500 A followed by sputtering gold thereon
20 as a layer with a thickness of 1,000 A. Hereafter, this
substrate whereon a conducting layer is formed is referred to
as "gold-sputtered substrate™
{({Formation of a pattern)
The above-mentioned gold-sputtered substrate was coated

25 with the above-mentioned resin composition using a spin coater



carried out on a hot-plate at 100'C for 5 mn. Successively, 10 the resin
fil mwas devel oped by dipping in a 2,.38% by weight aqueous solution of

t et ramet hyl anmoni um hydr oxi de at room tenperature for 1 mn, -the substrate
was washed with running water and blown with nitrogen gas to forma
pattern. Hereafter, this substrate whereenp a pattern is forned is referred
to as 15 "patterned substrate". (Formation of a netal-plating forned
material) As pretreatnent for electroplating, the above-nentioned patterned
substrate was subjected to ashing treatnent with oxygen plasm (out put

power 10 0 Wanexygeadihpwd=atihgl@nlamhdmi-plake 4t eatd @ Adrdme AifAl £y ke
the surface hydrophilic. Next, this substrate was dipped in 1 L of

cyani de-free;90ldipl #i1R0wisal Ut kR ckNesE Ehenrat, Cospcekkade Ranene
"ECF-88K") and electroplating was carried out for 30 mn under conditions

wherein the plathagrhalhf eqperature was ogh Lo 100G AN, L. 28, cuj rent

density set t orma netal-plratin material with a

hi ck f : 8 whi d b . b
D ckncss, B SRR DI MR SeR GRS, 2\ bUTD. ey substggte vas

washed wi th ruanning water i é W

resin filmwas peel.ed off by dipping the substrate_in N-nethyl pyrrolidone
et oom 551 e SUERATIOE-POF S0 A TR RS bt AT (Lt FBPG SR HybabLr 1) O¢
netal -plating formed material. Hereafter, this substrate_ having a

met al - pl at i ng”f-or B8 SFROSIITS AP 8e WP FIe G 4S I ngeTal L PR BAMS GBSt (QRG" .

Manufacturing Co., Ltd.; UV-M10 (illuminometer body) connected
with a probe UV-35 (photoreceptor)). After exposure, PEB was
carried out on a hot-plate at 100°C for 5 min. Successively,
10 the resin film was developed by dipping in a 2.38% by weight
aqueous solution of tetramethylammonium hydroxide at room
temperature for 1 min, -the substrate was washed with running
water andblown with nitrogen gas to form a pattern. Hereafter,
this substrate whereon a pattern is formed is referred to as
15 '"patterned substrate”.
(Formation of a metal-plating formed material)

As pretreatment for electroplating, the above-mentioned
patterned substrate was subjected to ashing treatment with
oxygen plasma (output power 100 W, oxygen flow rate 100 mL/min,

20 treating time 1 min) to make the surface hydrophilic. Next,
this substrate was dipped in 1 L of cyanide-free gold plating
solution (N. E. Chemcat Corp.; trade name "ECF-88K") and
electroblating was carried out for 30 min under conditions
wherein the plating-bath temperature was set to 70°C and the

25 current density set to 0.8 A/dm® to form a metal-plating formed



(Evaluation) 10 (1) Sensitivity The optiml exposure dose was defined as an
exposure dose wth which the bottom di nension of stripped pattern becones
30 pmwhen a 40 (err)mpitch pattern (30 (err)mw dth stripped pattern/10
(err)ymwidth remai ning pattern), wherein the dinensions referred 15 to

desi gned di nensi ons of a mask, was forned on the above-nenti oned

gol d-sputtered substrate. Sensitivity was55eval uated based on this opti nal
exposure dose. The results are shown in Table 3. (2) Resolution 20 Two
sheets of patterned substrates were prepared by formng each of two kinds
of 40 (err)mpitch patterns (30 (kﬁ]rr )mwi dt h strlﬁped pattern/l O pmw dth
remai ni ng pat@adigEiahdidd smbliigimesst pifpped Wattek A/ B~ WAt ReFBAEI APng
pattern), wherein the dinensions referred to the designed di nensi ons of
masks, on eachb2Bpshethe gfulier A wesneathededl gol chyping ereddrsabdtdaied The
56 obtained patterned substrates were observed with an optical m croscope
and a scanni gy elleetinonwitbrostopesn ard .r eTaknt, | bhe »masievdlluaved peelbe
following criterion. The results are showmn in Table 3. 5 A: A 32 pmwdth

stripped pat tern/by8 pppiirtt tHeniby tha tat treri-neemy bey £ 5Dl d@te Bt Ardén
pmw dth stripped pattern/ 10 pmw dth remaining pattern can be resol ved
but a 32 pm wdbide dtddpetbpatd efid & PmdMHh 2 substrate having a
metal-plating formed material. Hereafter, this substrate
having a metal-plating formed material is referred to as
"metal-plated substrate”
(Evaluation)
10 (1) Sensitivity
The optimal exposure dose was defined as an exposure dose
with which the bottom dimension of stripped pattern becomes 30
um when a 40 um-pitch pattern (30 um-width stripped pattern/10
um-width remaining pattern), wherein the dimensions referred
15 to designed dimensions of a mask, was formed on the
above~mentioned gold-sputtered substrate. Sensitivity was
evaluated based on this optimal exposure dose. The results are
shown in Table 3.
(2) Resolution
20 Two sheets of patterned substrates were prepared by
forming each of two kinds of 40 um-pitch patterns (30 pum-width
stripped pattern/10 um-width remaining pattern; and 32 uym-width
stripped pattern/8 um-width remaining pattern), wherein the

dimensions referred to the designed dimensions of masks, on each

25 sheet of the above-mentioned gold-sputtered substrate. The



remai ni ng pattern cannot be resolved. 10 C: A 40 pmpitch pattern cannot be
resol ved or cannot he resolved wth good reproducibility. (3) Crack

resi stance After a nmetal-plating formed material, which served as a bunp,
was formed on a patterned substrate in the same way as 15 the
above-nentioned formation of a nmetal-plating fornmed material, the substrate
was washed with running water and dried b¢§ blowing with nitrogen gas. This
substrate (substrate from which the resin filmwas not peeled off) was kept
in aclean roomwherein the roomtenperature was set to 23(err)C and the 20

hum dity was set to about 45% After 3 hr and 24 hr, the substrate surface
was observed oRiteingd HGteaned cubsdopdes orark Tessriemodl Wasaeeptbead on
the following criterion. The results are shown in Table 3. A No crack
occurs in remaiogviosgopat erdng afarerigl directZ®rBmliecrosackegcendsréso henddmi ng
patterns after 3 hr but crack 57 occurs in remaining patterns after 24 hr.
C : Crack oceursevaluebed onnthpdbileprsnafdertSrivn. Hate feeubt siang gadswer n”
corresponds to resist pattern. (4) Shape of a netal-plating formed materi al
(A 5 A netalipplmlatad substrate wherein a netal-plating formed nmaterial was
formed on a patterned substrate with a 40 pmpitch pattern (30 pin-wdth

stripped patternf 30 \prowd At st eaBbRING t Pakh2E Dn-YenekBrkhe i dimensi ons
referred to the mask 7
can be resolved
B : A30 pm-width stripped pattern/10 pm-width remaining pattern
can be resolved but a 32 um~width stripped pattern/8 pm-width
remaining pattern cannot be resolved.
10 C:A40um-pitchpattern cannot be resolved or cannot be resolved
with good reproducibility.
(3) Crack resistance
After a metal-plating formed material, which served as
a bump, was formed on a patterned substrate in the same way as
15 the above-mentioned formation of a metal-plating formed
-material, the substrate was washed with running water and dried
by blowing with nitrogen gas. This substrate (substrate from
which the resin film was not peeled off) was kept in a clean
room wherein the room temperature was set to 23°C and the
20 humidity was set to about 45%. After 3 hr and 24 hr, the
substrate surface was observed with an optical microscope.
Crack resistance was evaluated on the following criterion. The
results are shown in Table 3.

A : No crack occurs in remaining patterns after 24 hr.

25 B : No crack occurs in remaining patterns after 3 hr but crack



di mensi ons, was observed with an optical mcroscope and an 10 el ectron
m croscope. Shape of the netal-plating forned material was eval uated on the
following criterion. The results are shown in Table 3. A: The
netal -plating material is transcribed fromthe pattern shape formed from
the resin filmwth fidelity, and no push-in 15 is observed or extent of
push-in is 0.5 pin or less. B: The netal- ?I ating material exhibits push-in
inarange of 0.5 pin to 1 pmconpared wo{h the pattern shape formed from
the resin film C - The nmetal-plating material exhibits push-in exceeding 1
pin 20 conpared with the pattern shape fornmed fromthe resin film (5)
Shape of a netal-plating forned materi al A netal -plated substrate
wherei n a meCACYFISating SFeiRedd mattdgras \ﬁd)stqlbr% don a patterned substrate
with a 40 pmpitch pattern (30 pmw dth stripped pattern/ 10 pmw dth
remai ning 2% patGrea¥) comseilm tiemadindarisirris rateraideen & thie mask 58
di nensi ons, was observed with an optical mcroscope and an electron
m cr oscope. Shape dietchéd rembadh-iplgapahgefof neorremterdaltonassesal pat eeron t he
following criterion. The results are-shown in Table 3. 5 A : The bottom of
met al - pl ati ng 4yat erdladpd Soff raansetra besl 4t Oy fhempather or shapeaformed from
the resin filmwith fidelity, and no trace of percolation of netal.plating
is observed at the ah@thorbohtRat §8hBtrate wherein a metal-plating formed
material was formed on a patterned substrate with a 40 um-pitch
pattern (30 pm-width stripped pattern/10 pm-width remaining
pattern), wherein the dimensions referred to the mask
dimensions, was observed with an optical microscope and an
10 electron microscope. Shape of the metal-plating formed
material was evaluated on the following criterion. The results
are shown in Table 3.
A : The metal-plating material is transcribed from the pattern
shape formed from the resin film with fidelity, and no push—ih
15 is observed or extent of push-in is 0.5 uym or less.
B : The metal-plating material exhibits push-in in a range of
0.5 um to 1 pm compared with the pattern shape formed from the
resin film.
C : The metal-plating material exhibits push-in exceeding 1 um
20 compared with the pattern shape formed from the resin film.
(5) Shape of a metal-plating formed material (B)
A metal-plated substrate wherein a metal-plating formed
material was formed on a patterned substrate with a 40 ym-pitch

pattern (30 pm-width stripped pattern/10 pm-width remaining

25 pattern), wherein the dimensions referred to the mask



C : The bottomof netal-plating material is not transcribed from 10 the
pattern shape fornmed fromthe resin filmwith fidelity, and trace of
percol ation of metal plating is observed at the bottom of pattern [Exanples
2 to 151 Formation of patterns, formation of netal-plating fornmed 15
materials and evaluation were carried out in the same way as Exanple |
except that the resin conpositions were pb&pared with the conpositions
listed in Table 2. The results are shown in Table 3. Here, resin (El) is a
termnal -rnodified vinyl alkyl ether resin represented by the above
formula (4) (Kyowa Hakko 20 Chem cal Co., Ltd.; TOE-1000C), while resin
(E2) is a terdimealsieddi f e polseatviRst Widsi ranr eqivtebent dul ¢yo s gepaboveé an
formula (5a) (NOF Corp.; MW 1000). [Conparative exanples 1 and 21 Formation
of patterns, dlegamtcromigframstale.pl dhiapg bdr mbe 25 aeipdreitalngy diodmedal uat i on
were carried out in the sane way as 59 Exanple 1 except that the resin
conposi ti ons mstes iprlepas edraiddted die thenposibwong diistert dm. Tableer@sulbhe
results are shown in Table 3. 60 Table 2 Acid Oganic Agent controlling
Pol ymer Addi tdree shofvn denersir ol vent for diffusion of
5 A : The bottom of metal-plating material is transcribed from
the pattern shape formed from the resin film with fidelity, and
no trace of percolation of metal plating is observed at the
bottom of pattern.
C : The bottom of metal-plating material is not transcribed from
10 the pattern shape formed from the resin film with fidelity, and
trace of percolation of metal plating is observed at the bottom
of pattern
[Examples 2 to 15]
Formation of patterns, formation of metal-~plating formed
15 materials and evaluation were carried out in the same way as
Example 1 except that the resin compositions were prepared with
the compositions listed in Table 2. The results are shown in
Table 3. Here, resin (El) is a terminal-modified vinyl alkyl
ether resin represented by the above formula (4) (Kyowa Hakko
20 Chemical Co., Ltd.; TOE-1000C), while resin (E2) 1is a
terminal-modified polyether resin represented by the above
formula (5a) (NOF Corp.; MM-1000).
[Comparative examples 1 and 2]

Formation of patterns, formation of metal-plating formed

25 materials and evaluation were carried out in the same way as



(B) (C an acid (E) TypeParts Parts Parts Part TypeParts EX. 1 Al 100 3
Cl:150 0.04 - - EX. 2 A2 100 3 C1:150 0.04 - - EX. 3 A2 100 3 C1:150 0.04 E
5 EX 4 A2 100 3 C1:150 0.04 E2 5 EX. 5 A3 100 3 C1:150 0.04 - - EX 6 A4
100 3 C1:150 0.04 - - EX. 7 A5 100 3 C1:150 0.04 - - EX.8 A6 100 3 C1:150
0.04 - - EX. 9 A7 100 3 C1:150 0.04 - - EX. 10 A8 100 3 C1150 0.04 - - ‘
EX. 11 A9 100 3 C1:150 0.04 - - EX. 12 A10 290 3 C1:150 0.04 - - EX. 13 Al 100
3 C1:150 0.04 - - EX. 14 Al2 100 3 C1:150 0.04 - - EX 15 Al15 100 5 C2: 150,
C3:4 0.04 - Conp. Ex. 1 A13 100 3 C1:150 0.04 - - Conp. Ex. 2 Al14 100 3
Cl1l:150 0.04 - - Acid_ generator 52: _ o ,

(4, 7- di - n- buEERPRAFE IOt F%ﬁé Rt RESPReRPTPE T+ PRDMGHSt RAABSHPF N
Organic solvent (C: (CQ) propylene glycol nononethyl ether (C2) propylene
gl ycol nonométiey FOBPREL tagBfat eSteda)n diayle |%ct dhe Agent tEorTeoRRP'ol | ihg

di ffusion of an acid: 2,4,6-tri(2-pyridyl)-s-triazine Resin (El'): a

t er m nal - nodiTRicé@ Bi.nyl al kyl ether resin (Kyowa Hakko Chemi cal



Co., Ltd.; TOE-1000C) Resin (E2): a termnal-nodified polyether resin (NOF
Corp.; MM 1000) 61 Table 3 Sensitivity Resolution Crack Shape of netal
plating (M/CM) resistance AB EX, 1 350 ABAA EX 2350 AAAAEX 3
350 AAAA EX 4300 AAAA EX 5400 AAAA EX 6300 ABBA EX 7
250 AABA EX 8 200 AAAA EX 9350 ABBA EX 10 400 A AAA EX
11 450 AAAA EX 12 Soo ABBA EX 1%0600 ABBA EX 14 700 AA A A
EX. 15 200 A A A A Conp. Ex. 1 300 ACCA Conp. Ex. 21 350 A A62 CLAIM
1. A positive-type radiation-sensitive resin

Table 2
Polymer Acid Organic Agent'con.trolling Additive
A) generator solvent for dn‘fu3|.on of (E)
(B) (C) an acid
TypeParts| Parts Parts Part Type|Parts
EX 1 A1 (100 3 C1:150 0.04 - -
EX 2 A2 | 100 3 C1:150 0.04 - -
EX 3 A2 1100 3 C1:150 0.04 E1| 5
EX 4 A2 1100 3 C1:150 0.04 E2 | 5
EX. 5 A3 | 100 3 C1:150 0.04 - -
EX. 6 A4 1100 3 C1:150 0.04 - -
EX. 7 A5 | 100 3 C1:150 0.04 - -
EX. 8 A6 | 100 3 C1:150 0.04 - -
EX. 9 A7 | 100 3 C1:150 0.04 - -
EX. 1CG | A8 {100 3 C1:.150 0.04 - -
EX 11 A9 | 100 3 C1:150 0.04 - -
EX. 12 JA10[100 3 C1:150 0.04 - -
EX 13 |A11]100 3 C1:150 0.04 - -
- EX 14 |A12/100 3 C1:150 0.04 - -
EX 15 |A15]/100 5 C2:150, C3:4 0.04 - -
Comp. Ex. 1/A13| 100 3 C1:150 0.04 - -
Comp. Ex. 2|A14} 100 3 C1:150 0.04 - -

Acid generator (B): (4,7-di-n-butoxynaphthyl)tetrahydrothiophenium
trifluoromethanesulfonate

Organic solvent (C): (C1) propylene glycol monomethy! ether
(C2) propylene glycol monomethy! ether acetate
(C3) ethyl lactate

Agent for contro"ing diffusion of an acid: 2,4,6-tri(2-pyridyl)-s-triazine

Resin (E1): a terminal-modified vinyl alkyl ether resin (Kyowa Hakko Chemical

Co., Ltd.; TOE-1000C)
Resin (E2): a terminal-modified polyether resin (NOF Corp.; MM-1 OOO)



S

conposition for producing a netal-plating fornmed material 5 conprising: (A
a polyner containing a structural unit having an acid-dissociative
functional group, which is dissociated in the presence of an acid to
generate an acidic functional group, and a crosslinking structure; 10 (B) a
radi ation-sensitive acid generator; and (C) an organic solvent. 2. The
positive-type radiation-sensitive resin €&bnposition for producing a

netal -plating formed material 15 according to claiml, wherein the

pol ystyrene- equi val ent wei ght - aver age nol ecul ar wei ght of the
above-nenti oned polymer (A) determ ned '} gel permeation chromatography

is in a range—of 30,000 to 150 000. 20 '2°°Mhe positive-type
radi ation-sensitive resiSemsitiytgsiti on for prodygtRY a@lw@p@bf meaé;xigygiﬁg—@lr med
material accprding to|claim1l _or |cRasolldipnwher ei n sard—potymer—(A—furt her
contains at |past one strimd/amd) unit sel ect F@SIS@MREE rucAural | unBts
represented by tHg fof ffowmng.torngrae (1) , (2) and (p) os R R oz g CH2
14 14 ccH2_ |4 EA 4 114 R®AC Uk, &C B A A

EX. 2 350 A A A A

EX. 3 350 A A A A

EX. 4 300 A A A A

EX. 5 400 A A A A

EX. 6 300 A B B A

EX. 7 250 A A B A

EX. 8 200 A A A A

EX. S 350 A B B A

EX. 10 400 A A A A

EX. 11 450 A A A A

EX 12 500 A B B A

EX. 13 600 A B B A

EX 14 700 A A A A

EX. 15 200 A A A A

Comp. Ex. 1 300 A C C A
Comp. Ex. 2 350 A C C A




Il 11 RR2~ R11, 0 (6) HOHOin forrmulae (1) , (2) and (6) , RlLis a
hydrogen atomor a nmethyl group; R2is -(CH2)j- (j is an integer of 0 to 3)
; R3 is a hydrogen atomor an alkyl group having 1 to 4 carbon atons; R’
is 5 - (CH2CH20 k- or - (CH2CH2CH2O k- (k is an integer of 1 to 4) ; and
mis an integer of 1 to 4. 4. The positive-type radi ati on-sensitive resin
conposition for producing a netal-plating fornmed material 10 according to
any one of clains 1 to 3, wherein the str&tural unit having an

aci d-di ssoci ative functional group in the above-nmentioned polymer (A) is
represented by the followwng formula (3): R4 1 CH2C OC 1 (3) U 17
R5-CR 16 R 15 in formula (3), R is a %drogen atom or a nethyl group;
each 64 CLAIMS

1. A positive-type radiation-sensitive resin
composition for producing a metal-plating formed material
5 comprising:
(A) a polymer containing a structural unit having an
acid-dissociative functional group, which is dissociated in the
presence of an acid to generate an acidic functional group, and

a crosslinking structure;

10 (B) a radiation-sensitive acid generator; and
(C) an organic solvent.
2. The positive-type radiation-sensitive resin

composition for producing a metal-plating formed material
15 according to claim 1, wherein the polystyrene-equivalent

weight~average molecular weight of the above-mentioned polymer

(A) determined with Qel permeation chromatography is in a range

of 30,000 to 150,000.

20 3. The positive-type radiation-sensitive resin
composition for producing a metal-plating formed material
according toclaiml or claim 2, wherein said polymer (A) further
contains at least one structural unit selected from structural

units represented by the following formulae (1), (2) and (6):



of RS -R 7 is independently an al kyl group having 1 to 4 carbon atons, an
alicyclic hydrocarbon group having 4 to 20 carbon atons, a group contai ning
an aromatic ring or a substituted hydrocarbon group wherein at |east one
hydrogen atomin these 5 groups are substituted with a polar group other
t han hydrocarbon groups; and when two of RS -R are al kyl groups or
substituted alkyl groups, their alkyl ch#&ns may bond to each other to form
an alicyclic hydrocarbon group having 4 to 20 carbon atons or a substituted
alicyclic hydrocarbon group. 10 5. The positive-type radiation-sensitive
resin conposition for producing a netal-plating formed material according
to any of clains to 4 erein the abovgr tioned polyner, (A is a
copol ymer obt ai ngd by [eac ing at | ¢ast a| 15\nmononer t/hat dFriv s a
structural unit hAYc +d- di }gLiL tional up!andj}a nononer
rated| doupbl e bonds. 2 ﬁ@e ppsitive-type

havi ng two or e et hyl eni ¢ unsat
radi ation-sensitiveoresin 20 conposite=snacfor produci ng guaetal -pl ating
formed material accorfling to any of claihs 1 to 5, wherein fhe conponent
(B) is contained at_aNHange gfi)0. 1 par%/ﬁy wei ght)to 20 pargs by weight
for 100 parts by wefRght of the above-n@ntioned conponent R{'A). 25 65 7. The
positive-type radi atji on-sensitive resi

| juil ) | i R N
//\/J ) //\4/’I ) I /;f_wR)m

HO HO

in formulae (1), (2) and (6), R' is a hydrogen atom or a methyl
group; R°is —(CH)4— (j is an integer of 0 to 3); R’ is a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; R'! is

5 - (CH,CH;0) = or —(CH;CH,CH;0)— (k is an integer of 1 to 4); and

m is an integer of 1 to 4.

4. The positive~type radiation-sensitive resin
composition for producing a metal-plating formed material
10 according to any one of claims 1 to 3, wherein the strucfural
unit having an acid-dissociative functional group in the
above-mentioned polymer (A) is represented by the following

formula (3):

R4
I

CH2—|C

0=cC

| (3)
1

R>—cC—R’
Lo

15 in formula (3), R* is a hydrogen atom or a methyl group; each



conposition for producing a netal-plating forned material according to any
of clains 1 to 6, which further conprises an alkali-soluble resin (D) other
t han the above-nentioned polynmer 5 (A). 8. The positive-type

radi ati on-sensitive resin conposition for producing a nmetal -plating forned
material according to any of clains 1 to 7, which further conprises an 10
agent for controlling diffusion of an aci & 9. The positive-type

radi ati on-sensitive resin conposition for producing a netal -plating forned
material according to any of clains 1 to 8, wherein the above -nentioned 15
conponent (B) is. at .l east one kind of compound selected from the group
consi sting ofofARf ~ut ¥ phedsP e geehyY st fanf it wraud Hlaydhest hanéschtlormt e,
4-t - butyl phenyl di phenyl sul foni um perfl uoro-n-octanesul f onat e,

4-t - but yl phemfcdisphéay issdicverilgmidraresitdrormt@mitevizoy 4 to 20 carbon

(4, 7-di - n- but oxynapht hyl ) t et r ahydr ot hi opheni um trifl uoronmet hanesul f onat e.
10. The posi taitwes,ype gradipatdoori-ssienigid iare amwiaticaomposidr on $wrsiprodusd ng a
netal -plating formed material 25 according to any of claims 1 to 9, wherein
t he above- nemljidored@odn nebab-phateng &orreds atrey haldricgre Busp. idlthdse
transcription filmconprising a supporting film and a resin filmforned

usi ng t hespogjridugsr 4y ubstadiualeidont sieashdiye gresipbEsPesiahi i f@karbon

produci ng a

groups; and when two of R® -R’ are alkyl groups or substituted
alkyl groups, their alkyl chains may bond to each other to form
an alicyclic hydrocarbon group having 4 to 20 carbon atoms or
a substituted alicyclic hydrocarbon group.

10

5. The positive-type radiétion—sensitive resin

composition for producing a metal-plating formed material
according to any of claims 1 to 4, wherein the above-mentioned
polymer (A) is a copolymer obtained by reacting at least a

15 monomer that derives a structural unit having an

acid-dissociative functional group and a monomer having two or

mére ethylenic unsaturated double bonds.

6. The positive-type radiation—seﬁsitive resin
20 composition for producing a metal-plating formed material
according to any of claims 1 to 5, wherein the component (B)
is contained at a range of 0.1 part by weight to 20 parts by
weight for 100 parts by weight of the above—mentioned.component
(A) .

25



netal -plating formed material according to any of clains | to 10 on said
supporting film 12. The transcription filmaccording to claim 11l 10 wherein
the filmthickness of the above-nentioned resin film is in a range between
20 lam and 200 pm 13. A production nethod of a metal-plating forned
material conprising: 15 (1) a step of fornmng a resin filmusing the
positive-type radiation-sensitive resin céﬁposition for producing a

netal -plating formed material according to any of <clains 1 to 10 on a wafer
provided with a barrier nmetal layer; (2) a step of formng a pattern by

exposing the 20 abgve-neptioned.resin _filmfqllowed by deyel opi ng;. (3)
step of depositing gn e|e@§?0888hé%¥?r5¥PByra F@gﬂp85P§PFﬁélMFtﬁegH8
above-nentioned pattern as a tenplate; and (4) a step of renoving the

barrier netalCQERAS PR IBLRIGHY Y & e R HeR g erRimhdia et Fe ki | m
off. 67 14. The production nethod of a netal plating fornmed nateri al
accordi ng to adinairg, tehengi aft@baiesilh Hd 15m Whichefuabbes sempridysian
formed by transcribing the resin filmin the 5 transcription filmaccording
to claim1l @lkdldi-molalgre reeinwdlepther than the above-mentioned polymer

5 (A) .

8. The positive-type radiation-sensitive resin
composition for producing a metal-plating formed material
according to any of claims 1 to 7, which further comprises an

10 agent for controlling diffusion of an acid.

9. The positive-type radiation-sensitive resin
composition for precducing a metal-plating formed material
according to any of claims 1 to 8, wherein the above-mentioned

15 component (B) is at least one kind of compound selected from
the group consisting of 4-t-butylphenyldiphenylsulfonium
trifluoromethanesulfonate, 4-t-~-butylphenyldiphenylsulfonium
perfluoro-n-octanesulfonate,
4-t-butylphenyldiphenylsulfonium pyrenesulfonate and

20 (4, 7-di-n-butoxynaphthyl) tetrahydrothiophenium

trifluoromethanesul fonate.

10. The positive-type radiation-sensitive resin
composition for producing a metal-plating formed material

25 according to any of claims 1 to 9, wherein the above-mentioned
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metal-plating formed material is a bump.

11. A transcription film comprising a supporting film
and a resin film formed using the positive-type
radiation-sensitive resin composition for producing a
metal-plating formed material according to any of claims 1 to

10 on said supporting film.

12. The transcription film according to claim 11
wherein the film thickness of the above-mentioned resin film

is in a range between 20 upm and 200 um.

13. A production method of a metal-plating formed
material comprising:

(1) a step of forming a resin film using the
positive-type radiation-Sensitive resin qomposition for
producing a metal=-plating formed material according to any of
claims 1 to 10 on a wafer provided with a barrier metal layer:

(2) a step of forming a pattern by exposing the
abocve-mentioned resin film followed by developing;

(3) a step of depositing an electrode material by
electroplating with the above-mentioned pattern as a template;
and

(4) a step of removing the barrier metal layer by

etching after peeling the remaining resin film off.
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14. The production method of a metal plating formed
material according to claim 13, wherein the resin film in the
above step (1) is formed by transcribing the resin film in the
transcription film according to claim 11 or claim 12 on the

wafer.



