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1 DESCRI PTI ON PROCESS OF BUWMP FORVATI ON ON ELECTRODE
PADS W TH USE OF LAM NATED TWO LAYER FILM 5 FI ELD OF

- THE I NVENTI ON The present invention relates to a
process for formng lownelting nmetal bunps such as
sol der bunps used in the nounting of IC chips on a
multilayer printed wiring board. 10 BACKGROUND OF THE
| NVENTI ON Low el ti ng net al bunps such as sol der bunps
-are used for the nmountin [ C chips and the |iKke.
Formati on of such bunﬁgsggEgglﬁpace on the 1C chips
or on the nultilayer printed 15 wiring board. BGA
(ball grid array) is a formof package in which the
bunps are provided to an IC chip. This termgenerally
PERDEESS DF BUpkEC RAGMATA OWhDYhELASTRCDEhPRDESWIDHNUSH OF
on a package substrate. 20. W.-CSP (wafer |evel-chip
si ze packagi ng) isavAeyw Teshnoixgyrfos the
hi gh-density nmounting. In the W.-CSP, a plurality of
[C chip circuits is formed on one wafer and
collectively subjected to el ectrode formation,
packaging and b the wafer is
cut into. IC chi uf'fpl%ié a%i?HEZ W]{ﬁe el ectrode
formation in the W.-CSP nma erformed by
el ect'§l HEPEBEPSRY BRBHOT 14 EIJIE} &mét EF06§§Fefor forming

followed by reflow ng, or placing netal balls followed
lqﬂrmeltlng metal bumps such as solder bumps used in the

mounting of IC chips on a multilayer printed wiring board.

BACKGRCUND OF THE INVENTION

Low-melting metal bumps such as solder bumps are used

for the mounting of IC chips and the like. Formation of such

bumps takes ﬁlace on the IC chips br on the multilayer printed
wiring board.

BGA (béll grid array) is a-form.of package in which the
bum@s are provided to an IC chip. This term generally refers
to a package in which the IC chip.is mounted on_é package
substrate.

WL-CSP (wafer level-chip size packaging) is a new
technology for the high~density mounting. In the WL-CSP, a
plurality of IC chip circuits is formed on cone wafer and
colleétively subjected to electrode formation, packaging and

burn~-in test; thereafter thewafer is cut into IC chip packages.
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reflowing. 5 The increase of IC chip density has | ead
to higher density and mniaturization of bunps on the
1C-chip. Solder bunps have increasingly been studied
and been in practical use in the W.-CSP nounting
t echnol ogy because they all ow both connection
reliability and reduction of processing cost.
Specifically, 10 the sol der bunps are fornmed by
el ectrolytic depaosition using a mask that s produced
by p&tlersitig s FiaThstosart gt 950 10, hhehitdkireds may be
formed by application or |amnation of a positive or
reetptied 9y @i el odegop iftitbm, filling a metal paste
followed .by .reflowing, or.placing .metal baNEahwidlleywed by
when the sol der bunps are provided to a 15 nultilayer
r@FifyagyW ring board, a solder resist layer is formed
on the wiring board to prevent fusion bondi ng. bet ween

the soldler. bumps o sThe SQbdgidas) 5ol %ftgglg%%v;i@&{ﬂsitg

with “aperfures at positions correspondi ng

: ds. he,salder. b in.th
G fger P EP2rtia) oyt ik A FRE o Ca050r 2 LaTaEpDs have

. paste is performed. The mask used in the mask

| inFreaTimp HaPeehatud iPq RRt HAeTof TaperAdiied)] (4Rg in the

corresponds to the apertures of the sol der resist
Wl-dyadt mopptéanr e epolegy tesavsskthey il nyy bohé peskedtsion
pl aced on the solder resist layer so as to align the
rafaisdo ipatityeandanddtbeiapes f wreseak ihkecsekdersBedseticilliy,
| ayer. The sol der paste is then printed through the

 tHES 1M blinpBes 2PeFd th&s if ctiBetsehger or gshstit ay€rusing |

on the electrode pads; subsequently, the sol der paste

a'inﬁadgﬁftﬂa%w% bRoal o $9! EQEtEHHEﬁ%OQ Ehepelecifode s+ 5o
pads.. 5 A

varrety of studies have been made to cope

umwthgcgcxelgggtfoorr}ned by application or lamination of a posi.tive
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Meanwhile, when the solder bumps are provided to a
muliilayer printed wiring board, a solder resist layer is
formed on the wiring board to prevent fusion bonding between

the solder bumps. The solder resist layer is provided with

- apertures at positions corresponding to electrode pads. To

form the scolder bumps in the solder resist Vlayer, mask printing
of a solder paste is performed. The mask used in the mask
printing has a pattern. (pattern of apertures) that corresponds
to the apertures of the solder resist layer. In carrying out
themask printing, the m.ask is placed on the solder resist layer

so as o align the mask pattern and the apertures of the solder
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of sol der bunp pitches. For exanple, JP-A-H10-350230
di scl oses formation of a peel abl e sol der damresist on
a solder resist, and JP-A-2000-208911 di scl oses a
nmet hod wherein a dry filmis |lamnated on the sol der
resist |ayer, apertures are 30 created at positions
corresponding to el ectrode pads, a solder paste.is
appl i ed foll owed by reflomﬁng, and the dry filmis
-BErhertoif | ot SHITRY' LANEE AOERES LR chrougn ene
........................... posi tive resist,

ek Holighliedsls posadiudgisise ain té@wéloéldel’cé@§é§t1$ayer on the
difficult control of the aperture pattern

e oot rgde gtaiden, sabsequentsyl t Ty sol deenuas terim berffowed to
size. On the other hand, the negative resist permts

FéahatbV@dy beasy IPNHOle icpadderghghape, but is
generally difficult to peel because of its

phot o¢ (79?:5.&1:9 l&'fr%ctfc!l?é@ﬁta%re' 544 ﬁad%%@@oﬁ@%ﬂt@f&é&uctlon |

when the solder bunps are formed by filling and
ef Lpyin th reS| cones ,e
Of %# th@% peéﬁls?onsphe Fﬁgbegguseﬁ?ﬁeg% 0230
crossllnkln n the_ negatjve i st proceeds to a
d¥ 3t pees é&?ﬂ-’%ﬁ?lﬁ’g} tha H%%%a%b%ls 3 n£ The e SEEf PitngoLlder
The resi st f||ﬁ1$eellng eraIIy performed by
respyaly, amst ABuAw ¢ 0an0afld 64%155%]64’%&5 emethed@hanein a dry
hydr oxi de or sodium carbonate. For the dry-film or
filiquig Iregatated pesitee, sdilplemetbadthasybeegnapertures are
i ncreasingly enployed with use of a peeling 5 solution

cidi ed @Rl s iy gbkyeppbatiingl verlcandodd Pi@aNiCsolder

al kali. The former nethod, although inexpensive, often
pd S5 doh1iRY $uaholRs By 3L2URHihGe BHAPERDAUEDOrRin is
|gh density, and causes deterioration of the bunps.
gatter

In the aforementioned process of bump formation, the

positive resist, although easily peelable in general, causes

~difficult control of the aperture pattern conlfiguration, often

~ resulting in nonuniform bump size.

20

On fhe other hand, the negative resist permits relatively
éasy control of pattern shape, but is generally difficult to.
peél because of its photocrosslinking characteristics. In
particular, when the solder bumps are formed by f£illing and
reflowing the paste, the resist becomes even more difficult
to peel from the board because the crosslinking in the negative
fesist proceeds to a further extent by the heat applied in the

reflowing.
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nmet hod has di sadvantages that the peeling solutionis
10 expensive, and the netal.surface of the bunps and

‘the underlying board surface are corroded when the
organi-c alkali concentration and the peeling solution
tenperature are increased fbr inproving the peellng
efficiency per anount of ............. ... ........
...... the peeling solution. 15 DI SCLOSURE OF THE
I NVENTI ON The present invention has been nmade to sol ve
the ThforesiFl prldbPers ingsishosmeial H geriorped hrospray
5(a), a lamnated two-layer filmis forned on a

makibrdchgibbaznl ,aovMdacts 20 ltmdeohayErsddiunm ihycroddslicact osved i um
| ayer conprising an alkali-soluble

calrd@dinatticon- RERSEAS| Hiyeri efl Br CONRESH thofaBfe B UPPLTdip
| ayer conprising a negative radi ation-sensitive resin

. metAROTY %%enTHEE%@EE%glgh g%gga%ftﬂngsg £l oRIEt i ng

~are perfornmed one tine a pattern o

per.t ur for t. on ositions

54 ecrleogpﬁﬁa. nGoRbTbrEct A s T AR PR napd it iqranic

the | ve?tlon i ncl udes tmo Ia yers having different

ad r}erth§ sbrehatebief- h?bEhPlé%l R PPRCRAYVE ealften
peeling property are achieved. Nanmely, the use of the

resuldwern Hpeddiledt resnpiti sesuade dinsobrarisakiaigng a high
phenol i ¢ hydroxyl group leads to the follow ng

deefsfiegt, sandlyatibesl deeerliayetiexhbllii theadeqpat e Blkaldtter
devel opability to permt patterning by one operation

me@hodphekoerpasiwhe ragdsdevelopaenbeel@ng2koThe iBRengl i C
hydroxyl group in the resin conposition

.expen51ve,andthemetalsurfamaofthebumpsandtheunderlying

board surface are corrcded when the organic alkali

concentration and the peeling sclution temperature are

increased for improving the peeling efficiency per amount of

the peeling solution.

DISCLOSURE OF THE IWENTION
The present invention has been made to solve the
aforeséid.problems. As shown in Figs. l(a) and 5(a}), a
laminated two-layer film is formed on a wiring board, which
two-layer film includes a lower layer comprising an
alkali-soluble radiation-nonsensitive resin composition and
an upper layer comprising a negative radiation-sensitive resin

composition. Thereafter, photoexposure and development are

. performed one time to create a pattern of apertures for bump
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of the | ower |ayer functions to deactivate
photo-radicals to inhibit curing reaction at the
-interfaces between the upper and |ower |ayers and
between the |l ower |ayer and the board even .......
............................. e
interm xi ng of the upper and | ower | ayers has taken
place. 15 As a result, good peelability of the
LozmA Hate @ T W9 By RS i JART SERPTSE R 1 &8 Irgfrode pads.
Accordingly, the negative resist traditionally ,
unsuitthabll emfion tesief dire dfotheoinpeet adn | igl wkrs beoukegers
as upper layer. The use of the negative resist as the
hatpipey digyet-«2@ pespetsisyf fdctaat wWeehati gakesbl8RgbA and
of the resist pattern required in the step of filling
e\ QudTElH RO LAl IO atcmev%wm-fq%g@g 0P, 8PEEL WSE the
pattern as illustrated in Fig. 1(b)  or 5(b).

1 Fuerrt ernor e, tthec Ilgmleirsésa)éer OIgnas egq_lgl&nt peel %bi Iliitcy
B Sucti that 11" can be Peeled EVET Y € 'ngte Use of a

hji ghl y pol ar _organic sol vent _such as dj net hyl
bR GBI IERE A i GOLIGNE RIS i pi eces
have t he upper |layer that has been crosslinked and is
har dl{y)s@hgblevay sesBrhieghipisspedadueriganiléall
sol vents. Accordingly, the peeled pieces can be
desaslidppridmowe d dypqumed piattateirod ngs éparatd apeoatdpal ef
filtration. Wien the peel treatnent enploys a peeling
pIRARALP I r N_AHDNGHdrd ilopaleage | mersion baths, the
treatment may be 10 designed to peel nobst of the
”egat(!z\!erﬁﬁs'h%tnd‘]!:ﬂd‘h%;&réﬁ?f}. oo 1Rathe %%B'&Lﬁ'oc,]fl:ln{tﬁaeéifkeion

organi ¢ solvent, and to renove the residues

of AR 1LAUE 14 Pt NEREGUNE R09aLEEEY VBRLNSHELLL Ba ATy £

inhibit curing reaction at the interfaces between the upper

and lower layers and between the lecwer layer and the board even

if intermixing of the upper and lower layers has taken place.
As a result, good peelability of the laminated two-layer film
can be maintained.

Accordingly, the Ij.egative resist traditignally
unsuitable for use due to poor peelability can be used as upper
layer. The use of the negative resiét as the upper layer
permits sufficient mechanical strehgth ofl the resist pattern
required in the step of filling a lg_w—melting metal into the
bump-formation éper_ture pattern as iliustrated in Fig. 1{b)
or 5(b). |

Furthermore, -.the lower layer has excellent peelability
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a peeling solution containing an al kali conponent.

Thus, the peeling efficiency can be inproved w thout
i-ncreasing the 15 alkali concentration of the peeling
solution, and the damage to the sol der bunps and the
underlying board can be mini®i zed. BRI EF DESCRI PTI ON

OF THE DRAWNGS Fig. 1 is a schematic sectional view
illustrating a 20 process of bunp formation according

to the present invention; Fig. 2 is a schematic
syeztiterial tyviaworl Pest eatd g RYprbeeks sk Bimp highly polar
formation according to the present invention; Fig. 3
orgamicchelmtntc sedt ionalimeBwl |duisiaxatdengpma  process

of bunp formation according to the present invention;
N-/mdOn ¥l gyréol Sdenschamat peesegth Doads B itHausppati Ngyer
a process of bunp formation according to the present

_thaVeRld 88en R s ikl %%Be{@%a%dﬁ%cébQHBheVir?‘éfuch hlghly_

|IIustrat|ng a process of bunp formation according t

e_PrIe [ Q [ a henmat 3
sec |0ﬁ§? V|§&¥Rﬂ%u: raﬁcﬁgrggﬁgogésgﬁofp%ﬁigd pieces can
formatj on according to the present inventio '

D¢ L SThelt e fiwlm 9 RaRERa r]:rkfna Olb
of bunp formation according to the present invention;

fThhdr#ipng is a schematic sectional V|eM/|IIustrat|ng
a process of bunp formation according to the present
i nveritticon. thRREFERRER ENVBEDItMENPS 0QE BHE eleNVENT l2ONaratus
Her ei nbel ow, the process of bunp formation according

hdeidd dute: Presenti e itdrobadtd, hecdaserdthed winddy be
reference to the draw ngs.

designed to peel most of the negative resist film in the first

bath containing the organic solvent, and to remove the residues
of the lower layer in the second and later baths filled with

a peeling solution containing an alkali component. Thus, the

‘peeling efficiency can be improved without increasing the

alkali concentration of the peeling solution, and the damage

£0 the solder bumps and the underlying board can be minimized.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic sectional view illustrating a
process of bump formation according to the present invention;
'Fig. 2 is a schematié sectional view illustrating a
process of‘bump ermation.according to the preéent invention;
Fig. 3 is a schematic sectional view illustrating a

process of bump formation according to the présent invention;.
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‘A first enbodi nent of the process for form ng bunps on
el ectrode pads according to the invention will be
explained in great detail with reference to Fig. 2.

In the present 20 enbodi nent, a wiring board includes

a silicon wafer 203 as substrate, and a plurality of

el ectrode pads 201 provided on the substrate surface.
Bunp-formati on apertures 220 are filled with a
lownelting netal paste represented by sol der paste.

A pasBiyat4 dis fd lanh202 tis farateidorsd ok eto 1ddbed eie g a
side surfaces and end surfaces of the el ectrode pads

p2édess I ObuRp (B)ristosh acsestdienato siHdigtrusenef igvention;

sem conductor chip wafer in which the el ectrode pads

201 af gy ard anged (G A%i+1l0 é‘é?ft@cﬁﬁla&ﬁi%wmiqflu*sﬁ%atlng a
entire surface of the sem conductor.

c iC
rér?eééf%beﬁﬁ fC%:(I)I‘IEE}ér']}LSO 8§§§@d1?1gnggrtg% R.ggﬁ%b% S@entlon,
paSS|vat|o film 202 haV|ng thickness qof, _

PanTl e B e Go St L L e e e SdpELgaging 2
t he electrode ads 201. As |IIustrated in Fig. 2 (b)
pPrgres 2@l buee neraa tdicT asiceon ding b@é:\}'@qpir@ﬁeﬂmm*@@qtlon,
is formed over the entire surface of the el ectrode
pads RiGd. ahd  lee sghssiavdtid aredtiilonald0Zieby idpusteritigyg a
deposition or the like. The nmetal diffusion prevention

prl\clbbéé@%%% bEmp ofdveth tisimg cavy dahghto tOe pifbblenfafhvgmlon,
alnNd VN, . e e e e e e e e e e

............................. and in a thickness of,

f , tal, diff LQr
f?[n??ggpnayl%eaasggngﬁgg ?Fﬁ?ErOHa gﬁ%%gtgg§¥ggkhegﬁg &
| | ust d t al 205
OSSRt o BV RO BHFPACENGY 0 PP RG B oH tER hiom -
which the netal diffusion preventi-on film 204 has
been fabri cat ed. :

PREFERRED EMBODIMENTS OF THE INVENTION

Hereinbelow} the pfoéeSs of bump formation according to-
the present invention will be described with reference to the
drawings.

A first embodiment of the process for forming bumps on
electrode pads according to the invention will be explained
in great detail with reference tc Fig. 2. .In the present
embodiment, a wiring board includes a silicon wafer 203 as
substrate, and a plurality of electrode pads 201 provided on
the substrate surface. Bump-formation apertures 220 are
filled with a low-melting metal paste represented by soldex

paste. A passivation. film 202 is formed so as to embed the
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The barrier .netal |ayer may be produced by depositing
afilm20 of a barrier netal selected fromTi, N, Pd
and Cu in a thickness of several thousands of
angstrons with use of a sputtering apparatus or an
el ectron- beam deposition apgaratus. As shown in Fig.
2(d), a lamnated two-layer filmis forned on the
Wi ring board having the barrier netal |ayer 205. 9 The
| am nated two-1ayer filmincludes a | ower |ayer 206
sidenmprirdiasg sarmrd lealdi sygifales oddite eAeatnsdasiaidge 201.
resin conposition and an upper |ayer- 207 conprising a
negarivge 2 (a} shoadi atsican-iseird] ttyectest o fcomepsiddroictor
5 For exanple, the lower |ayer 206 may be forned by

chagpw&eg an it thewet cLayBkeBLi8s i A1 kR edat BhakBESSo as
of 2to 3 m Thereafter, the upper |ayer 207 naybe

toagég{ﬁdaz?%f&e OIV%\QBETLL aé’z?ﬁjtré%%apéécaeoB!ﬁYEﬂ‘Q g%idj%ﬁﬂ#ctor.

ive resist or Tamnating a negative
resi st in a,thickness t least 50.pm The o
B i PE il S arPHE Batevall aerSrorat chmated 1y e i foon
| oner and the upper |ayers 206 and 207 is irradiated
W&ﬁ@thpédi§Pﬁoﬁlrﬂﬁ909@ﬁr§ h%s?oﬁﬁﬁe@r%#FQkﬁﬂﬂ(ﬂﬁﬁf%?ﬁtlon
produce bunp-formation apertures 220 at positions
fithatOeohnedipgnd tbibkmpsfovfipt fon example, .1 pm, .sa .as to

201. 15 Possi bl e conbinations of the resists,

i ncl gdiing dhataddy 20 Fiesi Sthf Ohnt & MpRele haY8I diBrsion
dry filmresist for the lower layer, and a dry film

pr%?lén@%ef?ﬁﬁ‘:%@’i Ho ML L el AL PAL e L M0 AYeTine

m are T10or exanpl e: :
electrode pads 201 and the passivation film 202, by sptittering,

depcsition oxr the like. The metal diffusion prevention film

204 is formed using any of Ni, Cr, TiN, TaN, Ta, Nb_and WN,

and in a thickness of, for example, 1 um. ' The metal diffusion
prevention film 204 may be & single film or a-laminated £ilm.

As illustrated in Fig. 2(c), a barrier metal layer 205
is formed over the entire surface of the wiring board in which
the metal diffusion prevention film 204 has been fabricated.

The barrier metal layer may be produced by depositing a film

~of abarrier metal selected from Ti, Ni, Pd and Cu in a thickness

of several thousands of angstroms with use of a sputtering
apparatus or an electron-beam deposition: appa'ratus.
As shown in Fig. 2(d), a laminated two-layer film is

formed on the wiring board having the barrier metal layer 205.
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(1) Aliquid resist for the [ower layer, and a liquid
resist for the upper layer (2) Aliquid resist for the
-l ower layer, and a dry film resist for the upper
layer (3) Adry filmresist for the |lower layer, and a
liquid 10 . resist for the uvpper layer (5) A two-layer
dry filmresist having a | ower |ayer/upper |ayer
structure As illustrated inFig. 2 (e) , a lownelting
nmetal paste 5 208, such as a solder paste, is filled
Then ke bl fofamekd st Hpér tacds a0 aniiarvarsd ofera 206
squeegee 209 or the like. Referring to Figs. 2(f) and
cqmp)r i stimey wiry iaddkdloiarsb wiktlle kg afmsioal-rpasten Siidived resin
therein is heated in a nitrogen atnosphere, and the

coiicitiast ernds arefudpaed dye Projucempiipsingd @ 2kative
Subsequently, the lamnated filmis peeled as shown in

rddi%t b ens iHG M Id NG, hogrd i ilhen el ectrically

“tested and diced into chips. The chips are subjected
to the fLiBSU Pine tower 1ayer 206 may be formed by applying
e en... . bonding. 15 Although the above-descri bed

2 drtsdidihertrednpiedifis Fedsirdér gasfe AL HmEIowinel tong Hm-
netal paste, good reliability may be obtained by use

Thefreg Tty uklee siPhst Ap¥eEdON By B, Tapned ag, tigp LopRr layer
In, Sb, Cu, Bi and Ge. In the above enbodi nent, the

2 JeovwymelpiLiyg nge t=al 1 dspnips negreéfiaeabley isal der lomipstiagea

- 20 produced by filling the metal into the

nelARvieOf PRUA 10 2RGA YN BS 22201 Wk Bs S gk 1H8ssqUeRFee The
I't is also possible

resultant laminated two-layer film consisting of the lower and

the upper layers 206 and 207 is irradiated with radiation
through a mask and then developed to produce bump-formation

apertures 220 at positions that correspond to bump formation

positions above the electrode pads 201,

Possible combinations of the resists, including‘that in
the above process, for forming the laminated two-layer film
are for example:

(1) A liguid resist fof the lower layer, and a liquid
resist for the upper layer |

(2) A liquid resist for the lower layer, and a dry film
resist fo: the upper layer

{3) Adry fiim.resist for the lower layer, and a liquid
resist fer the upper layer

(4) Adry £ilm resist for the lower laver, and a dry film
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that the bunps are fornmed by placenent of |ow nelting
-nmetal balls (solder balls) 308 as shown in Fig. 3
~(second enbodi nent) or by electrolytic deposition of
alownelting nmetal film408 11 as shown in Fig. 4
(third enbodinent). After thkGnetal paste is ref
| oned, flux cleaning may be performed. Figs. 5(a) to
(d) explain formation of bunps on a 5 nultilayer
printed wiring board by the process of the invention.
re¢idour Rie ®ped uktyelf es one conductive circuit and
one insulating resin interlayer, pluralities of these
ci rcui)s rardho-layars carye gamerraldiy tphesdamyg izn lower
alternate order. A fourth enbodi nent of the process

flg$§rjﬁgﬂgﬂmngygﬁﬁsE&bc@&k@'ethOde pads according to
: ) ;

e invention will be explained with reference to Fig.
6. | h emhodi a W ri.ng I hS
o subst ot e g e E D olZs L oy T oC R S
248} RkeLT dezLikadi el L8]0 JnsH! BLLNG LD et ion
i nterlayer 602 overlaid on the substrate, a plurality
ARFT LU |t MEde: gER BbF St esolader editg ledke -
fornmed so as to enbed the side surfaces of the
el ectRedge rpads toBEhpst of fht i @per theewi®d8gabeard with
filled with a lownelting netal paste 610, typically
tlee sotder eatde, fMilidd useeafim isgheegeel ik ¢ i t(xa)gen
shows a sectional structure of a wiring board 20 in
att Sghdie ehecthedge PRUSy H95: are raf3nged t80pasati®e bumps
forman area over the entire surface of the
>&Em conductor. The wiring board used in this
enbodi ment is a nultilayer |am nated board that

includes the insul ating resin hnterl ayet, 6092 and Lhe  in
Fig. 2(h). The wiring board is then electrically tested and

bonding.

Although the above-described embodiment employs a

.solder paste as the low-melting metal paste, good.réliability

may be obtained by use of a mixture of metals such as Sn, Pb,
Ag, Bi, Zn, In, Sb, Cu, Bi and Ge. In the above embodiment,
the low-meliing metal bumps, preferably soider bumps, are
produced by filling the metal intc the bump—formation
apertures 220 with use of.the squeegee. It is also possible

that the bumps are formed by placement of low-melting metal

balls (solder balls) 308 as shown in Fig. 3 (second embodinent)

or by electroiytic deposition of a low-melting metal f£ilm 408
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conductive circuits 603 on the glass epoxy resin 615.
The 12 conductance across the thickness of the board
--i-.s obtained through via holes 604 fornmed by
deposition. The solder resist 611 is applied over the
insulating resin interlayer 602 and ..developed to
create apertures at positions corresponding to 5 the
el ectrode pads therebel ow. The conductive circuits 603
are partially exposed at the bottom of the apertures,

asanthewie 1l Bed v otlel Paidy! 60% i Endrined on the exposed
conductive circuits 603 by el ectrol ess deposition. As
showrRftredithe BébY] Eadtasminatredlbwed| ayerx fdllaanisig #8y be
fornmed on the solder resist 611. The | am nated
pdMs+ye@r filmincludes a | ower |ayer 606 conprising
an al kali-soluble radiation-nonsensitive resin

Conpq_ﬁlvgte 40 @ar}dt%n l&gp%’lﬂl@/ﬁ{ £ BOL 1 QEPIES kg, r]?% pB a

" negat i Tadiation-sensitive resin conpositio

For. £xa l.ower | ayer, 606, may be fo

%w%ﬁiﬁﬂm%¥%w%#%%¥%@@wm
um_ Thereafter, the upper |ayer 607 maybe

A]ft'é?%@ obFFQheLS I 'oMeS 1 e s BB W%Vqﬂ&%qqlﬁula&d one

negative resist or lamnating a negative dry film
inswsiatingrasihiigkredsiwsfr aplhsasi t46s mf Thes@@ircuits and

resultant lamnated filmis photoexposed to create a
ld@dentardafdrerrnland driererdevied oped rirna ey edulze: .

sol der - bunp-formati on apertures 608 at positions that

cor r es pene+hO-MbE@ hOk Rl @he POSEEE NS @R AIhCLbumps on
el ectrode pads 605. Simlarly to the aforenenti oned

ggggﬁggg Cgﬁﬁa%@o&%9n§3gélkh%oanw@ﬁe&oﬁu@§iiagg,explalned

i nati ons "of the resist

‘with reference to Fig. 6. In the present embodiment, a wiring
board comprises a substrate 615 comprising glass epoXy resin

or BT {blsmalelmlde triadine) resin, an insulating resin

"interlayer 602 overlaid on the substrate, a plurality of

electrode pads 605, and a scolder resist 611 formed so as to
embed the side surfaces of the electrode pads . Bump-formation
apertures 608 are filled with a low-melting metal paste 610,
typlically a solder paste, with use of a squeegee.

Fig. 6{a} shows a sectional structure of a wiring board
in 'which. the electrode pads 605 are arranged so as to form an.
afea over the entire surface of the semiconductor. The wiring

board used in this embodiment is a multilayer laminated board

' that includes the insulating resin interlayer 602 and the

conductive circuits 603 on the glass epoxy resin 615. The




10

15

20

including that in the above process, for formng the
| am nated two-layer filmare for exanple: (1) A
~liquid resist for the ower layer, and a liquid 5
resist for the upper layer (2) Aliquid resist for the
| ower layer, and a dry filmlZesist for the upper
layer (3) Adry filmresist for the |lower layer, and a
liquid resist for the upper layer 10 (4) A dry film
reS|st for the lower layer, and a dry film_ resist for
neBlahepee 1asRas Y Dhea thiskingpsr odr ;thfq braresist oRadiagd
a | ower | ayer/upper |ayer structure As illustrated in
thEioglgh6l ey, hal ¢ owoefatinmyl et edopast 2ol L@ ssldbrassist
sol der paste, is filled in the bunp-formation
elaperst wpes 1608 owet-htHsei Rfuda sgHeegeei ROt r Iheed idkE and
Referring to Figs. 6(d) and (e), the wiring board with '
dé#@idﬂ@dﬂ%op%%%%tE'hb@gt&PQEGhB ﬁésf@?&ﬁg ddbA UL to

at noSphere, and the net al paste Is refl owed to produce

th%uga%ct%%d%ugsa%%ugﬁggfbe&gﬁt | et (L] <. peelsd o3

Shown ove escm

xoPar ALt “BBONE &5 B8Pl poyEoR %%Saa'fﬁﬁ%g%'yt%& the

of a mxture of metals such as Sn Pb, 14 Ag, Bi, Zn,
elegtrople G@ﬂﬁBﬁoénér@efOFWeﬂh@naE@@eeéﬁ@ééﬁnﬁﬁﬂgucﬁhﬁe
| ow- el ting nmetal bunps, preferably sol der bunps, are
cifromiie 6 3f iy iedgcttire Leetakleipptsa ttilka .bunp- f or mat i on
apertures
As shown in Fig. 6(b), a laminated two-layer film is

' formed on the solder resist 611. The laminated two-layer film

includes a lower layet 606 comprising an alkali-soluble

radiation-nonsensitive resin compositicn and an upper layer

607 comprising a negative radiation-sensitive resin

composition.

For example, the lower layer 606 may be formed by applying
a liquid lower layer material in a thickness of 2 to 3 um.
Thereafter, the upper layer 607 may be formed on the lower layer

606 by applying a liquid negative resist of laminating a

negative dry‘filnlresist in & thickness of at least 40 um. The

resultant laminated film is photoexposed to create a latent

pattern and then developed to produce solder-bump-formation
apertures 608 at positicons that correspond to bump—formatien
positions above the electrode pads 605.

" Similarly to the aforementioned embodiment.using the
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608 wth use of the squeegee. It is also possible that
the 5 bunps are fornmed by placenent of |ow nelting

- metal balls (solder balls) 708 as shown in Fig. 7
(fifth enmbodinment) or by electrolytic deposition of a
lownelting netal film 808 as3 shown in Fig. 8 (sixth
enbodi nent). After the netal paste is ref |owed, flux
cl eaning may be 10 performed. Hereinbelow, materials
of the | ower and upper |ayers for wuse in the present

sipveomn WehAenidubdieratescrpbeidble komminadyiensThe thewessists,

| ayer is not particularly limted as long as 15 it
irconidiims thatal kalde sbbublrcopouidr frafiatalhy Bdminated
al kal i - sol ubl e conmpound havi ng a phenolic hydroxyl

£ OUDyer Desin ably, fd et ayere | ayer has a conposition

descri bed bel ow. For the formation of the | ower |ayer,
a | owgr, Layer. .. ri:al ics _.u c i.ns S

' alkawﬁgso %gﬁglggErgéggtF%ﬁ-ﬁggsgﬁgéfi3£§§%éi%ﬁ@ a liquid
CO| oz%tiqﬂgaThe | ower layer material nmay be a

359U o=t dRPSY I7RYST [ Al kal i - sol ubl e conpound
havin% a_phenolic hydr0ﬁ%$ %FOUEZ Conponent A] . The .
above 4 f 1 EBHPotmSS § Herethaf tever they gsdyp film
(A)) are broadly divided into | ow nol ecul ar wei ght

resorpouivds thravipmpplayerl0 phenol skel et ons, and
hi gh- nol ecul ar wei ght pol yners such as novol ak resins .
and pal)yhddhy driody steieste For\Wies ITdve=d Quryeal,earlias liquid
wei ght conpound (A) is enployed, 5 a devel oping

rSOldHt 1701 used e f Oradlg the apertures is preferably
one relatively weak in alkalinity such as sodi um :

(4) A dry filﬁLresist for the lower layer, and a dry film

resist for the upper layer

(3) A two-layer dry film resist having a lower

_layer/upper layer structure

As illustrated in Fig. 6{c), a low—melting metal paste
610, such as a solder paste, is filled in the bump-formation
épertures 608 with use of a squeegee 609 or the like.

Referring to Figs. 6{(d) and (e), the wiring board.with

the metal paste filled therein is heated in a nitrogen

'atmosphere, and the metal paste is reflowed to produce bumps.'

Subsequently, the laminated film is peeled as shown in
Fig. 6(f).

Although the above-described embodiment employs a

.solder paste as the low-melting metal paste, good reliability

may be obtained by use of a mixture of metals such'as Sn, Pb,
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Lower layer

carbonate. In the case of the high-nol ecul ar wei ght
pol ymer, a devel oping solution used for formng the
apertures is preferably one relatively strong in
al kalinity such as 10 tetranet hyl anmoni unhydr oxi de.
Exanpl es of the | ow nolecul at4wei ght conpounds i ncl ude
4,4 -[1-[4-[1- (4- hydroxyphenyl) - 1- et hyl et hyl ] phenyl ]
et hyl i dene] di phenol, nethyl 2,2-bis(1,5-dinethyl
4- hydr oxyphenyl ) propionate and

Ad, Bbi rd- (4, hdr oXyphBaybhd 3&. In the above embodiment,
1-met hyl et hyl ] -1, 3-benzenedi ol . Conpounds generally

thus etbwsnd herrmmimgtod V reihzayt i ore fd41dn b} trisiamyoahsn bee
used. Exanpl es thereof include pyrogallol,

f@ﬁﬂQQQHﬂBQD@lﬂ&Mﬂﬁ?gﬂﬁﬁﬂﬂ@nt@ﬂﬂﬂy%ﬁﬁ% Qb%ﬁatlon.apertures

tert-butyl catechol, nonobenzyl ether,

. 66r§t hﬁ@ﬂ"){fg o%l‘f' NONE, scﬁpe%ﬂ%g qu;gog% a ﬁ%n%?SSJ_ble that the

Tox hy r oqui none, €no

»ﬁd“’%ﬁ' e, TPICEr oyl elfer e i

(1 nethylethylldene)b|s(2 6-di met h henol )
31014@1‘3121 ba Lla)hylG8d éife styansy Mﬂﬁyl Ehéﬁb%} qrequameaw or
-ethylidene trisphenol and 1,1,3-1ris (2,

bp-adiemgtrioylytd chgepoxyphenyd§ & $ophmaytpngpmﬁeal film 808 as
Exanpl es of the high-nol ecul ar wei ght pol yners include
sip@ky it SFiAviang e nahbed Iyeditoxyl group, such as
novol ak 5 resins and pol yhydroxystyrene descri bed
bel O\Mft@}dtﬁsrmé@él wess tdareet £1 Ihey, "@hz@%l‘é%&ﬁng nay be
singly or-in conbination. (Novol ak reS|ns) The
péﬁfﬁ?ﬂeé%ﬂ ubl e novol ak resins for use in the

Hereinbelow, materials of the lower and upper layers for

use in the present invention will be described.

The lower layer is not particularly limited as long as
it contains an alkali-soluble compcund, preferably an
alkali-soluble compound having a phenolic hydroxyl group.
Desirably, the lower layer has a composition described below.

For therformation of the lower layer, a lower layer

material is used that contains an alkali¥soluble

radiation-nonsensitive resin composition. The lower layer

material may be a liquid or a dry film.

[Alkali-soluble compound having a phenolic hydroxyl group:

LComponent Al

The aboVe title compounds (hereinafter, the ccompounds
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_ethylideneldiphenol, methyl 2,2-bis(l,5-dimethyl-

10 invention are condensation products of mcresol,
one or nore types of other phenols, and an al dehyde
- conpound. The al kali-sol uble novol ak resins are not
particularly limted, provided that the mcresol has
a proportion of 50 to 90 cool5 relative to all the
phenol s. 15 Exanples of the other types of phenols as
materials of the novol ak resins include 2, 3-xylenol,
2,4-xylenol, 2,5-xylenol, 3,4-xylenol, 3,5-xyleno
(Zand ar®, 3rbatitiyndi hydplienuic IThesw lmayloe wsedhii ¢dmpounds
individually or in conbination or two or nore Kinds.
ha20idd Jdhecahovenphenoksel2:3nxy! enal highdmyye€ndhr weight
3,4-xylenol and 2,3,5-trinethyl phenol are preferable.
pdLAlEEs esql&%aa!%%%oq KTeeesal LRBeROL ¢ #)coablpalt Béne) .

I ncl ude mcresol/2, 3--xy enol, mcresol/2,4-xyleno

o Saekd 22 1 S0P L3 Syl

m cr €561/ [ enol”an
cresol /2, 3-xylenol /2,3, 5-trimet 0 Sui t abl e
g rﬁi%y;xﬂﬁfso”f stk dIm @H%“ld‘tﬁﬁdgﬁsaﬂtﬁe& ures is
|nclude f or mal dehyde, par af or mal dehyde,
PﬁﬁﬁﬁﬁﬂhkmyﬁéfIﬁl@éﬁﬁﬁﬂ&éW?éé 18- ﬁ&&ﬁé%?béﬁzﬁ@@%h@@eSOdlum
m hydr oxybenzal dehyde, p-hydroxybenzal dehyde,
capibmedle . glint Bhalcetsy dé, the driepghinhdleadudehydeightd polymer,
i sopht hal al dehyde. O these, fornal dehyde and
a Grdvedrapithe Al derde e faf tidaiald hes dideath@reslQ s
-These al dehyde conpounds may be used either

prid¥MdURl e QN 4 RANDINAIRN 16f atlw&l%lw %ulehngl%i i

Preferably, the aldehyde conpound (s) wll "be use

té%.éﬁn%ﬂ¥léﬁmé%1 ﬁﬂ%&%én¥de.

Examples of the low-molecular weight compounds include

8&$pound (A) is employed,

4,4"-[1-[4-[1- (4-hydroxyphenyl)-l-methylethyl]phenyl]

4-hydroxyphenyl)propionate and 4, 6-bis[i-{4-hydroxyphenyl)-
l-methylethyl]-1,3-benzenediol. |
Compounds generally used as thermal polymerization
inhibitors may also.be used. Examples therecf include
pyrogqllol, benzoquinone, hydroquinecne, methylene blue,
tert—butylcatechol, monobenzyl ether, methylhydroguinone,
amylquinone, amyloxyhydroguinocne, n-butylphenol, pkenol,
hydroguinone monopropyl'ethéf, |
4,4’+(1~méthylethylidené}bis{2—methylphenol),
4;4’—(1—methylethylidene)bis(2,6—dimethylphenol),

4,4’ 4’7" -ethylidene tris(2-methylphenol},
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and nore preferably 0.6 to 1.5 not per nol of the
phenols. .... ......... .. ...... . The condensati on

_between the phenols and the al dehyde 15 conpound is
usually carried out in the presence of an acid
catal yst. Exenplary acid catpfysts include
hydrochloric acid, nitric acid, sulfuric acid, formc
acid, oxalic acid, acetic acid, methanesulfonic acid
and p-tol uenesul fonic acid. Generally, the acid

4 ,cdt,a'ystettayl bdenis ed-iigpraancdneumi of 1x10-5 20 to
5x10 nol per nol of the phenol s. The condensation is

1 usupld vy Per for ek s ing - Walfo:85h Sr8aot %H@ﬂg‘l@f‘opane
‘Wien it is expected that the reactlon systen1 will be
hete%ﬂ&ﬁ&ﬁ%&?o%rQ gﬁggbﬁé%&ﬁé %83§%é9§ %ﬁ@fude

wat er as~“the reac rum rray

| cohol .such as tha al anol_, ro anoI buta
PO ARG 1 3 Gl “ﬁgﬁ&w@m‘i{} e A fgolak

such as tetrahydrofuran or dloxane or a ketone such
reéslnétt%ﬂ rmmy%%yr@%ﬁeﬁ%@ﬁ%bel@“ke@&% or
2- hept anone. The reaction medi um may be used in an
degnvimitivsfs Zthaxeoil., 0Deyparysbbyuwedghtnpéy ¢00iparts
by wei ght of the reactants. Although the condensation
comgripertaldir.e may be appropriately adjusted dependi ng on
the reactivity of the 10 reactants, it is generally
(N ih& rangeHf 10 to 200' C.. The condensation
‘reaction may be carried out in an appropriate manner.
For examhg., 14 h%oﬂﬁ%@%' EBVE)ES.%(al_‘E%%II%% %OHEQUEIH’ +hhe
. e ro 0 a

acid catalyst uce
invertion are condensatlon products of m-cresol, one or more-

types of other phenols, and an aldehyde compound; The

alkali-soluble novolak resins are not particularly limited,

_provided that the m-cresol has a proportion of 5th9m99_m9l%mmmm“mm_mmm%

relative to all the phencols.

Examples of the other types of phencls as materials of

~ the novolak resins include 2,3-xylenol, 2,4-xylenol,

2,5—xylenol, 3,4-xylenol, 3;5—xylenol and

'2,3,5-trimethylphenol. These may be used either individually

or in combination or two or more kinds.
QOf the above phenols, Z,3-xylencl, 2,4—xylenol,
3,4—xylehol and 2,3,5—triméthylphenol are preferable.

Preferred examples of m—-cresol/phenol (8} combinations

‘include m-cresol/?2, 3-xylencl, m-crescl/2,4-xylenol,

m-cresol/2,3-xylenol/3, 4-xylenol,
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reactor all at once. Alternatively, the phenols, the
al dehyde 15 conpound, etc. nay be added w th progress
-of the -reaction in the presence of the acid
catal yst. After conpletion of the condensation, the
unreacted materials, the acid catalyst, the reaction
medium etc. are renoved fromthe system For
exanple, this. can be nmade through 20 a process in
whi ch the tenperature in the reaction systemis _
n+tarce saket) 3,0-130inet23@ranid date vol atil e conponents
are evaporated under reduced pressure to recover the
OV G/ T £S5y 1 e 1 £ RT3 Ve dinfe th AIRESESL | N wWhich the
novol ak resin obtained is dissolved in a good

sol V%'H:ut b‘l'é Q%@Qh%e%a&ﬁﬂ&ﬂkﬁé B2 @Qé’rlr}%héoclsé(&ﬁgnsatlon

such as water, exane or ept ane, and t

SRR @E”?So? A rmﬁé’ﬁoéﬁﬁy%éed'viacs%a?l&% %etrﬁe

good sol vents |nclude eth | ene chol nmononet h
betrerdefbidsat 8 MaeRyYPs i Eehed pr%"lﬁ%%yb%@ dehyde,
| act at e, nethyl |sobutyl ket one, 2-hept anone,
o skeareb eraaedly davd %&Walaceﬂaxt@r&ﬂhﬂeaml ak
resins preferably have a wei ght-average nolecul ar
tewsghthd Im toerhelcofarpod| stprrtéred (lhetgidzaf t of these; MV')
of 2,000 to 20,000, and particularly preferably 3,000
folbhd 11ek RO Gind 1M i MiIRWReI I vofe \Wk dRidditn 1k 1y
the conposition into films, and devel opability,
tdvity and heat resistance of the resulting
Séﬁiﬁﬁié SU|tabIe polyhydroxystyrenes for use in the

i nve n | ud bl e
undeﬂ%F%ei% & n%ﬁ%%mbﬁiﬁﬁﬁﬁﬁggne 2&@§§v1dually
L YNCUR MARUKA LYNCUR CHM NARUKA | |_Y R

OVHRUIER PHAC, T iARIKRACENEIRIEST BRE w@%ﬁ; the

aldehyde compound (s) will be used in an amount of 0.4 to 2 mol,

.mégqmWQF?MPF?ﬁE??PﬁyNQ:§M?QW;:5MWQ%_P?FWWQlWQﬁmtﬁ?”Pﬁ?QQ;Q:”“M”mm”mmwuj

The condensation between the phenols and the aldehyde
compound 1s usually carried out in the presence of an acid
catalyst. Exemplary acid catalysts include hydrochloric acid,

nitric acid, sulfuric acid, formic acid, oxalic acid, acetic

acid, methanesulfonic acid and p-toluenesulfonic acid.

Generally, the acid catalyst. may be used in an amount of 1x107°
to 5x107! mol per mol of the phenols.

'The condensation is usually performed using water as

reaction medium. When it is expected that the reaction system

| will be heterogeneous from an early stage of the reaction, the

water as the reaction medium may be replaced by:
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LYNCUR CBA (Maruzen Petrochem cal Co., Ltd.).
[ Sol vent: Conponent B] 20 A solvent nay be enpl oyed

- for dissolving the conponent A to prepare a coating

solution. The solvents are not particularly limted

as long as the conponent A isgfavorably dissolved

therein. Exanples thereof include ethylene glyco

nononet hyl ether, ethylene glycol nonoethyl ether,

et hyl ene 20 gl ycol nononethyl ether acetate, ethylene

gl ycan mdnokbhyducletlsemeibetal e,etdizatdiyl enepghypdol butanol -

nmononet hyl et her, diethylene glycol nonoethyl ether,
oPrepyhEnen gl yicpdo IMnotEidyiy etdefer ;acet at e, propyl ene

gl ycol nonopropyl ether acetate, toluene, 5 xylene,

met hyl &fhwl %%%Qesu%hheet %eetshyérseﬁtéﬂoae dioxane; or

4- heptanone cycl ohexanone, ethyl™2-hydroxypropi onate,
ethyI drox 2- net r t yl
ot ho tt Ca s thhals e gﬁ.o%gggg?a?etgﬁg methyl isobutyl
2- hydr oxy- 3 Ibutanoate nmet hyl

kst ot oy ?ﬂﬁ%ﬂ? et hyl 3-et hoxypropi onate, et hyl
10 3- nethoxyprop|onate butyl acetate, nmethyl ruvat e
and eﬂthwlrea@trwatnedlmsala%m Bsafelni 8h- %@W%gOf 20 to
sol vents such as N-nethyl f or mam de,

1NN diametshyy el ey 10 perhylfywowadpghkicdethe reactants.
N- net hyl acet anmi de, N, N-di et hyl acet am de, ,
N- metdwHHa o IHHdo R n ieidivn Herperbexirdenahenay!
ethyl et her, dihexyl ether, acetonyl acetone,

/ . | |
nonanﬁ@l benz &C?Cd 1&?19{9}/ drP 13 q?eajctqciitlaﬂp of the

benzyl acetate et hyl
thyI Ia e i,e o
r AR ok v ST dféb%%a@ .&31 & 200°C.
carbonate and et hyl ene nono geruﬁo
acet a J§EhF§ cﬁb“@§e C%ﬁl in an

conblnatlon
appropriate manner. For example, the phenols, the aldehyde

_compound, the acid catalyst, etc. may be introduced into a

reactor all at once. Alternatively, the phenols, the aldehyde
compound, etc. may be added wit:h progress of the reaction :i.n
the presence of the acid catalyst.

After completion of the condensation, the unreacted

materials, the acid catalyst, the reaction medium, etc. are

‘removed from the system. For example, this can be made through
a process in which the temperature in the reaction system is

increased to 130 to 230°C and the volatile components are

evaporated under reduced pressure to recover the novolak resin.
Alternative is a process in which the novolak resin obtained

is dissolved in a good solvent, followed by mix_ing with a poor
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of two or nore kinds. O these, ethyl

2- hydr oxypr opi onate and propyl ene gl ycol nononet hyl

ether acetate are preferable. [Acrylic resin:

Component C] An al kali-soluble acrylic resin may be

added in order 21 to inprove @pplication properties

and to stabilize coating filmproperties,

particul arly when the conponent A is the

| ow- nol ecul ar wei ght conpound havi ng a phenolic
sydiraxyucigraeuma te rThe-eaipesi tdrom-ofkpt-thaeacayki the

resin is not particularly I|imted, provided that the

preRSig {EAU LIRS 53 HE'fegfﬁ'é6¥h€fdﬂnlsaségﬁiﬂ%eécﬁd|ﬂébover
ester, and a unit inparting alkali solu I|ty that is

derlv d fr radi y r e qﬂﬂ? hay
tha car%bqu%§4;ﬁ§ gn %£% geghéggl#éggédroxy group %%ghts
) es of the radl ally po bIe comp un S
ISRy SR AT TGO T In e 25eLf g e thy]
nmet hacrylic acid. Exanples of the radical
3pelheeniczsRionedmpoahdyl lactate, metwl.%sqbumm@t%ef
phenol i ¢ hydroxyl group include vinyl nononers havi ng

2-Heyd grhereol idd cxpdieox yrie tgraogd, autletayl acetate.

p- hydr oxystyrene, m hydroxystyrene, o-hydroxystyrene,
a- netrhyl npvhydroxyst yicepee faraeiihy hamehydwexyatyneseage
a- met hyl - o- hydr oxystyrene, 4-isopropenyl phenol

mé&éédﬂéﬂ”%%l ht inﬁ&%&heh%ﬁpkmr%éﬁjﬁbheﬁ Aethyhakens! the

2-al |yl -6-nmet hoxyphenol nethoxypheno
oeL ho he
w 3, OOO
1Vnglyloxy%g Fyd?gkggghzgg %ﬁ%%c%% %ycﬁﬁﬁﬁﬁﬁ?s %H
tJJl5,OOO, from the viewpoints of workability of the

composition into films, and developability, sensitivity and

heat resistance of the resulting resist.

_(Polyhydroxystyrenes)

Suitable polyhydroxystyrenes for use in the invention
include resins commercially available under the trade names
ofMARUKAIXNCURM,N@RUKALYNCURCMM,MARUKALYNCURCHM,M@RUKA
LYNCUR MB, MARUKA LYNCUR PHM-C, MARUKA LYNCUR CST and MARUKA
LYNCUR CBA (Maruzen Petrochemical Co., Ltd.).

[Solvent: Component B]

A solvent may be employved for dissolving the component

A to prepare a coating solution. The solvents are not

- particularly limited as long as the component A is favorably

dissolved therein. Examples therecof include ethylene glycol

monomethyl ether, ethylene glycol monoethyl ether, ethylene
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"used either individually or in conbination of two or
nmore kinds. O the conpounds, p-hydroxystyrene and
4-i sopropenyl phenol 22 are preferred. The acrylic
copol ymer contains 1 to 60 w o, preferably 5 to 50
W % the unit derived fromtim carboxyl - contai ni ng
radi cally pol ynmerizabl e conpound and/ or the unit
derived from5 the phenolic hydroxyl-containing
radi cal ly polynerizable conmpound. Wen the anmount is
gllvessl tiearonte it ¥ - d¢tilemaaodiad e ¢ gl yiere kdoameés moessthyl
sol uble in the al kaline devel oping solution, so that
etithe deyekogi rtgiéﬁwﬁlérse gD yEesingdhtadmd th @ﬁﬂerp@irethylene
resol uti on. Wen the anmount exceeds 50 wt .0, the
|6 ol Rl h [ I
J ;iﬁ(% [ ne%% § | opl ng ‘ sgjlsfuh or?plegg’[l?ﬁ?t{ %EJéJOtEﬂ%h %Qﬁer
f|| ve ape tur s wi th under urfa t
e REOBY R SUt LEY BRI S dad G BoEhare aluenef
conposi tion |n order 15 to |nprove appli_cation,
X VdSPEanitivd hardd 9EvEl ikfd Preopérticds ansiidab! -geptanone,

surfactants include fluorine-containing surfactants

Adsprenens/| gyatahpibhenanddhnlhé-hvdgexyanepiopate, ethyl

BM 1000 and BM 1100 (rmanufactured by BM Chemie);
2 -VEGABAGE 2s-ard tdsy IR onaf k] 2 e thY13 cantb bl tate, ethyl
(manuf actured by Dai ni ppon Ink and 20 Chemi cal s,
hyldieerRekaled),, ftUORAD-$&Hres yFE—h3rh AGutidGatefCndd8y1
and FC-431 (manufactured by Sum tono éﬁb SURFLON

3 ?%g;%g;?yﬁr%ﬁ SARSENS gﬁ@ﬂ%legﬁb%%r%?%oﬁa%@ ethvl

acture d as nd SH 28PA,
H- H- 1 Z- F 42 f
3- or iﬁ?%&%oe&%%ar‘]cge S&gg’%o e,glgeghgfﬂapyuru%catt%r aer(iidbeythyl

pyruvate. Alsc usable are high—boiling solvents such as

N-methylformamide, N,N-dimethylformamide,

_N-methylformanilide, N-methylacetamide, .

N,N-dimethylacetamide, N-methylpyrrolidone, dimethyl
sulfoxide, benzyl ethyl ether, dihexyl ether, acetonylacetone,
isophorone, caproic acid, caprylic acid, l-octanol, 1-nonanol,

benzyl alcohol, benzyl acetate, ethyl benzoate, diethyl

| oxalate, diethyl maleate, y-butyrolactone, ethylene carbonate,

propylene carbonate and ethylene glycol monophenyl ether
acetate. These solvents may be used singly or in combination
of two or more kinds. Of these, ethyl 2—hydro$ypropionate and
prqpylene glycol monomethyl ether acetate arelpreferable.

[Acrylic resin: Component C]

An alkali-scoluble acrylic resin may be added in order
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Ltd.) The anount of the surfactant is preferably not
nore than 5 parts by weight per 100 parts by wei ght

. of the copolymer (A) . The lower |ayer material may

contain other conponents. 5 Specific exanples thereof

i ncl ude phenol novol ak epoxy2tresins, cresol novol ak

epoxy resins, bisphenol epeoxy resins, trisphenol epoxy

resins, tetraphenol epoxy resins, phenol-xylylene

epoxy resins, naphthol -xylyl ene epoxy resins,
tphanotswnapipbdl cepbxy pespastiehenod -idh cychlopetadiceneing

epoxy 10 resins and alicyclic epoxy resins. |norganic
£iih | §FSp&F€idd 502 £APLEYAP] €. wibeCiHd Cosabples ©0fid hae

inorganic fillers include silica, alum num hydroxide

Rt vaeT SRV & YRR A

wettability inprovers, plasticizers, 15 antioxidants,

5AtY static agents, mildew proofing agents, noisture

condi tioners and flane-retardants. Upper |ayer For
t he fOYHEPTBRSHE1OReCLPSr2FaYEIC X85 1Bppemqlaparticularly
material is used that contains a negative

limbfed i onosdnksia thet 20 rmsilm conpeshei aninitheeggyed from
| ayer material may be-a liquid or adry film . The

a r(adital) iserydarsettge, rasd i aopasigd onsh@s ldesdr kbedbility
in JP-A-HO08-301911 may be enpl oyed as the negative

KA Bl d O PN FrbinVE ARSIV 1AYROBITh £z a1 d4omPRind having
negative radi ati on-sensitive resin conposition used

[ LNV, [ ' iyl [ above
oo Y A R AR e
Ilﬂtlﬁgéﬁbles of the radically polymerizable compounds

having a carboxyl group include acrYlic acid and methacrylic

acid.

..EBxamples of the radically polymerizable compounds =~

having a phenolic hydroxyl group include vinyl monomers having
a phenolic hydroxyl group,-such as p-hydroxystyrene,
m~hydroxystyrene, o-hydroxystyrene,
a-methyl-p-hydroxystyrene, o-methyl-m-hydroxystyrene,
a-methyl-o-hydroxystyrene, 4-iscopropenylphencl,

2-allylphenol, 4-allylphenol, 2-allyl-é-methylphenol,

2-allyl-6-methoxyphenol, 4-allyl-2-methoxyphenol,

©4-allyl-2, 6—dimethoxyphenol and

4-allyloxy-2-hydroxybenzophenone. These compounds may be

used either individually or in combination of two or more kinds.

. 0f the compounds, p-hydroxystyrene and 4-isopropenylphenol
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[Surfactant: Component D}

. (conponent F), a sol vent (the above conponent B), and
a 5 surfactant (the above conponent D). [Crosslinking
agent: Conponent E] Exenplary crosslinking agents

- (conponents E) include trinmethylol propane

tri(nmeth)acryl ate, pentaerythpitol tri(nmeth)acrylate
et hyl ene glycol di(neth)acrylate, 10 tetraethyl ene
gl ycol. di(meth)acryl ate, polyethylene glyco
di (neth)acrylate, 1,4-butanediol di(nmeth)acrylate,
abet yrenerrgliycol di (nmeth) acrylate, propyl ene glyco
di (nmeth)acrylate, trinethylol propane di (neth)acryl ate,
1, 6- hexaneadiali ¢ dopratm-aceyhabensneopeylvtgl, ygekrerably
di (mreth)acrylate, 15 trinethyl ol propane
stes (BBt mﬁcwé e ¢ tcﬁéﬂ\?%@yﬁf&%y@ﬂé‘#%}; SOEYANULAL £i i ng

tr| net h) acry ate, tris hydr oxyet |socyanurate
| ate, _.tric clode aned;
% HY g = S PR AT BB b i et From
add| a (net acrylic acid to 20 djglycidyl_ ether of
t%?slaﬂ%ﬁ%%l%\ 35% QGReTioFOn a2 HR et Y Ak aﬂy oy IRy g} zable.
et her, bi sphenol A-di (et h) acryl oyl oxy et hyl oxy
C@mm9un@th@men Em§pW@mMnt LsaldisEmétiapadr yitdy| Gl eeyylic
met hyl ethyl ether, tetranethyl ol propane
c@p@lﬁmastﬁeemmg@Eﬁ&ﬁs[ﬂﬂﬂ&h&@tiﬂlthﬁ #kaline developing
tri(meth)acryl ate, pentaerythritol
sd Bt f adMpt) aphy! @€ de vl RPHARLFEENN L0l n pe @Bt )ln and
acrylate and di pentaerythritol hexa(neth)acrylate.

p&OATRIL] 131 ¥, ravajhah! &&W%x%%d@%@ X ,a§ Ehgmf’{?lic

crossl i nking agents (conponents E) Exanpl e ereo
cop§i§%£r'has too high a solubility in the alkallne developing

'solution, so that the twe-layer film will have apertures with

‘undercuts.

A surfactant may be added to the composition in order
to improve abpiication, defoaming and leveling properties.
Suitable surfactants include fluorine—containing'surfacfants
commercially available under the trade names of BM-1000 and
BM-1100 (manufactpred by BM Chemie); MEGAFACE series_Fl42D,
F172, F173 and Flé3 (manufactured by Dainippon Ink and
Chemicals, Incorporated); FLUORAD series FC-135, FC-170C,
FC-430 and FC-431 (manuféctured by Sumitomo 3M); SURFLCON
series S-112, $-113, $-131, $-141 and S-145 (manufactured by
Asahi Glass Co., Ltd.); and SH-28PA, sﬁ—'19o, SH-193, §2-6032

and 5F-8428 {(manufactured by Toray Dow Corning Silicone Co.,
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conmpounds commercially avail abl e under the trade nanes

of ARON X series M 210, M 309, M 310, M 400, M 7100,
M 8030, M 8060, M 8100, M 9050, M 240, M 245, M 6100,

M 6200, M 6250, M 6300, M 6400 and M 6500

(manuf actured by Toagosei Cxe3 10 Ltd.); KAYARAD

series R 551, R 712, TWMPTA, HDDA, TPGDA,  PE&O00DA

MANDA, HX-220, HX-620, R-604, DPCA-20, DPCA- 30,

DPCA- 60 and DPCA- 120 (manufactured by N ppon Kayaku
Lib.),. [he. pmpuandoBi sbeatusfrctanhloss 29&6feB34001y 2607 more

312, 335HP, 360, GPT, 3PA and 400 (manufactured by '
tHFakap ¥ gan,cwEhent glr 106 dhetstyyweighd cEheBe copolymer

crosslinking agents (conponents E) may be used singly

r in conbination of two or nore kinds. Preferably,
the crosslinking agent is used in an anount of 10 to

b i.gh f bly . |
by werght o Eha SO b T o 15 P SRS DI 9 SRE 1 s

arts by vveight per 100,£arts by wei ght of the )
S!%&Jﬁjicce’?‘@@ 3 COFEERENt 1 E) Ide RRSR O S EPOKY [ e%sns.
than 10 parts by wei ght, the photosensitivity tends
cried e NOREred SN TEFE NénD IS RS SPRBY Fasts shy
wei ght, the conpatibility with the copolyner (A wll
t s pdetrerli erpated,re26.niseadietg aphgpadr epbarvagesshabi | ity
and difficulties in achieving the filmthickness of
phed MG/ YT epdBpdieati ngn-haskersh +adi £@lne epoxy resins,
~polynmerization initiator: Conponent F] 5 Exanples of
oHdi® 1-adiAfdhon- Ladueed Jiadi cah Aok YABELZ85bORtadiene epoxy
initiators (herernafter, the initiators or conponents
regsﬁz:n?jls }:11%1 aﬁ%%}yic‘litchg%c:):g%%rgs{i?lns L;ﬁ%g%gagig Ié(i“afl.tloegressare also

as benz and ety a such as benzoirn;

acyl oi o . : .
emp‘i)z/ayablle. Specific examples of the inorganic fillers

include silica, aluminum hydroxide and barium sulfate. Other

- employable additives are polymer additives, reactive diluents,

leveling agents, wettability improvers, plasticizers,

' antioxidants, antistatic agents, mildew-proofing agents,

moisture conditioners and flame-retardants.

Upper layer

For the férmation of the upper layer, an upper layer
material is usedfth%f contains'a.negative radiation-sensitive
resin composition. The upper layer material may be a liquid
or a dry film. | |

The:radiation—sepsitive resin compositions as described:
in JP—A—H08—301911 may be émployed'aé thé négative

radiation-sensitive resin composition.
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_trimethylolpropane di (meth)acrylate, 1,6-hexanediol

et hers such as benzoin nethyl ether, benzoin ethyl
et her and 10 benzoi n isopropyl ether; benzophenones
‘such.as thioxanthone, 2,4--diethyl thioxanthone,

~ t hi oxant hone-4-sul fonic acid, benzophenone,

4, 4" - bi s(di met hyl am no) benzaphenone and
4, 4" - bi s(di et hyl am no) benzophenone; acet ophenones such
as acet ophenone, p-di nethyl am noacet ophenone, 15
a, a- di et hoxy- a- acet oxybenzophenone,
a, a- dwnenh@aylgemﬁﬁgatmmw@@menamyere51ncomp051tlonused
p- met hoxyacet ophenone,
il h2-iretdit o rathyubebizphenyl ] « 2ominphohé AGolepfQReREent
ne, a, a-di net hoxy- a- nor phol i no- net hyl t hi ophenyl

cacet aphanone x ey Ledenzyd srdslidmt iyl am ol 12Qtor

(4- mor phol i nophenyl) - but ane-| - one; qU|nones such as

o 0 NS O e hy oG ol e >

tr trlch omet h I) s-tria b|3|n1dazoles such
L}fsf tofb?m‘?ﬁcﬁaz‘%ﬂ“? nzfeqss' 4, 4
[-tetraphenyl and‘[ 1, 2 27

hényl - 3, 3", 4, 4" -tetrapheny
| ; ~ peroxides such as dl-tert butyl peroxide; and
acyl pkesphiamy axxdisgdsnduicly agelt4, (components E) include
6-trinet hyl benzoyl cii phenyl ph~sphi ne oxi de.

t fGergndicaldnoparad |tahl (@neimi)taicatyqraiei,n@ﬂeuﬁ%elr@@ﬁ@wlﬁal
series 184 5 651, 500, 907, CG1369 and CQ&X24-61

3 | I are,
e s %ﬁlndgﬁ%eé%a@%ﬂ( s Seed ey %

P ED A H L, POt

facture C s . the above 10
af @ oud et bar e et o e e ai viene
may used in conbination with h drogen donor
q%%ﬁﬁogﬁdgeggéﬁcgglate, propylene glycol di(meth)acrylate,

di (meth)acrylate, neopentyl glycol di{meth)acrylate,

trimethylolpropane tri(meth)acrylate,

tris{2-hydroxyethyl)isocyanurate tri (meth)acrylate,

'tris{Z—hydroxyethyl)isocyanurate di (meth)acrylate,

tricyclodecanedimethanol di(meth)acrylate, epoxy
(meth)acrylate obtained by adding a (meth)acrylic acid to
diglycidyl ether of bisphenol A, bisphenol

B-di (meth)acryloyloxyethyl ether, bisphenol-v

| Afdi(meth)acryloyloxy ethyloxy ethyl ether, bisphenol

A-di (meth)acryloyloxyloxy methyl ethyl ether,

tetramethylolpropane tetra (meth)acrylate, pentaerythritol
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mer capt obenzot hi azol e and ner capt obenzoxazole. O the
radi ati on-induced radi cal polynerization initiators,
preferabl e are the acet ophenones such as 15
1-[ 2- met hyl - 4- net hyl t hi ophenyl ] - 2- nor phol i no- 1- pr opano
ne, 2-benzyl -2-di net hyl am npsl - (4- nor phol i nophenyl)
but ane--1-one and a, a-di net hoxy- a- phenyl acet ophenone;
phenacyl chloride and tribrononethyl phenyl sul fone.; 2,
4, 6-trinethyl benzoyl di phenyl phosphi ne oxi de;
troibe Hal dongla, operheetyRhrbisl nielazolestahacdy 4 tai
et hyl am nobenzophenone and ner capt obenzot hi azol e;-
dipkah B NG 1 el g RGACURE: IS5k r y THIRS @neoappendse payhbetol
used singly or in conbination of two or nore kinds.

hgﬁgt@g@@jgbr§jgteln|t|ator Is used in an anmount of
.1 to 60 parts by weight, nore preferably 5 to 50

B,Sr :)ar(%ﬁn%y J.Vﬁl tav%gﬁa%%tdoﬁuﬁo%%y Wre?f rablg{eﬂ%%St %he

éﬂl-soluble pﬁ X %%% en_the amount is |ess

CJE‘E% kg 2psgitcals %P%n 5 i apf AP pep-nereot FClude
deacti vated by oxygen (leading to deteriorated 5

C%I@?%qu%q%merm@? bl e dintr BoEhe tsadnmdwmas of
cause poor conpatibility and | ow storage stability.

ARGELX | seadi et iMori21 dudetd ® adi-<Hl 0, pod-afer,i 287100, M-8030,

initiators nmay be .used in conmbination with radiation

M-SE00 1 Mzenso, I\mmosopr-fmov 192 b eyei- @ngh Uppe 0loaye+ 6250,
10 On a substrate havi ng predeterm ned wring

Mp@idcer g, 6 4dTe aﬂchGé,@fye(marﬁlﬂa%rﬂa%oplxbﬁ%ag%él%

an1nat|on and thereafter the upper |ayer i's formed’

t
am nat ﬁﬁﬁe%le?gmgﬁ#;%qgel%?oduced %%erf {H& PR
Pé@cfoeJﬂpﬁ' wiba,| W D26 "SnBPRd SRR ™eca-20, ppca-30,

DPCA-60 and DPCA-120 (manufactured by Nippon Kayaku Co.,

'Ltd.); and Biscoat series Nos. 295, 300, 260, 312, 335HP, 360,

GPT, 3PA and 400 (manufactured by Osaka Organic Chemical
Industry Lid.).
- These crosslinking agents (components E) may be used

singly or in combination of two or more kinds. Preferably,

‘the crosslinking agent is used in an amount of 10 to 250 parts

by weight, more preferably 20 to 200 parts by weight, and
particularly preferably 25 to 150 parts by weight per 100 parts
by weight of the acrylic resin (componen't C). When the amount

is less than 10 parts by weight, the photosensitivity tends:

| to be lowered. When the amount exceeds 250 rarts by weight,

the compatibility with the copolymer (A) .will be deteriorated,
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15 be perfornmed by dipping, spin coating, roll coating
or screen process printing, or by use of an
applicator or a curtain coater. Wen the nmaterial is
a film lamnation or vacuum | am nation may be
adopted. Drying conditions fgg the | ower and upper
| ayers. vary depending on the kinds and proportions of
the 20 conponents maki ng up the conposition and the -
coating thickness. Cenerally, the drying is perforned
laddiegper apowesstordde shagelidy &#0dtd AROG laheks in
preferably 80 to 100C, for about 5 to 20 m nutes.

adhenyihe enyinodioeidentss shost . padhesion may be
bad .at the tinme of devel opnent. Any overlong drying

[RRYS£81 89~ AGEXCLSSI Yt PeLIRlmeh '(H‘afnitejﬁofo ’

céEg | ower iayer material and the upper |ayer materia
. one E . .
nce forned into a two-layer 5 dry filmand

| am nated on the substrate.. lrradjiation nethod The

| anmi Mt EP ST Mot G R s TBERhIEH G5 t hen

irradiated with ultraviolet rays or visible rays of -
P@hPe B OO A evied eig? h{ here biaht e pHotoriaskt bl iy or

a desired pattern. 10 Exenplary radiation. sources
comsdrisier $ oyF)pr €ssunes hh gthPriessmtdcandnclude a-diketones

super-hi gh-pressure nmercury |lanps, nmetal halide | anps
18l a3 BORz JRSINPEEESe tHS ; Usefl o 118Y elBh d9@eradindt E80Scin

include ultraviolet rays, visible rays, far

e féf@VéLRJ | tasf%ﬁzoi(ﬁrzﬁé(gh?@de@ﬂe%} rb‘%%hzgik%ggyg_ﬁggﬂéﬁ and

of 15 radi ation varies dependi ng on

»BLREELB08 Lt B, SPTROBSRL S RALED A 1S phigrapgione

conposi i1'm Nness;

[ in the range of -100 to 500 ml/cmin the
Z,ELd{gthyl t f%xanthone, thioxanthone-4-sulfonic acid,

benzophenoné, 4,4’ -bis(dimethylamino)benzophenone and

4,4’ -bis(diethylaminoc)benzophenone; acetophenones such as

acetophenone, p-dimethylaminoacetophencne,

o, o—dimethoxy-a-acetoxybenzophenone,

o, e—dimethoxy-a-phenylacetophenone, p—methoxyacetophenone,
1-[2-methyl-4-methylthiophenyl]-2-morpholino-1l-propanone,

o, a~dimethoxy-a-morpholinc-methylithiophenyl acetophencne

and 2-benzyl-2-dimethylamino-1-

(4-morpholinophenyl) -butane-1-one; quinones such as
anthraquinone and i,4—naphthoquinone; halides éuch as
phenacyl chloride, tfibromomethylphenylsulfone and
tris(trichlorométhyl)Qs—triazine; bisimidazoles such as

[1,2f—bisimidazole}—3,3’,4,4’—tetfaphenyl and [1,2"-
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case of super-high-pressure nercury |anps. Devel oping
nmet hod 20 After the irradi ation, devel opnent is
carried out using an al kaline aqueous solution as a
devel oper, so that wunnecessary portions are dissolved
and renoved while radiationzexposed portions remain.
Exenpl ary devel opers incl ude al kal i ne aqueous
sol uti ons of sodi um hydroxi de, 30 potassi um hydroxi de,
sodi um carbonate, sodiumsilicate, sodium
biretrasid zehd B 1 afuebics lasmmph en v Bt hyd ‘ad nE, - tetraphenyl
-n- propyl am ne, diethylam ne, di-n-propylanm ne,

pdAdetdyd aide.as FRUHREa-SURY 18P xide; and acylphosphine
di et hyl et hanol am ne,. trlethanolan1ne 5 tetranet hyl

<néﬂﬂ£9%€£%ﬁggﬁpﬁ'%Qtr&ﬁ%&%@ﬁ%@ﬂ%H?%&fﬂﬁeﬁ&qbﬂé BﬁlnEeox1de

pyrro e,

8 di azabi cycl, --./-undecen
%ﬁ@f@&@ﬂg%ﬁlg e G raie b LaE AT agries 184,

solutlon a mxture of the above alkaline
6 Hquedily s%%t .Qﬁim andy £ Gfhr br A TERTue b vy Ciba

wat er - sol ubl e organi c solvent, such 10 as nethanol or
SpeHandly @reral sursf datcant;. LIRS RIEV dbRfpirdhtand fd/C IR PO

dependi ng on the kinds and proportions of the
(reonpaenised MaKiBFE R ORI asd tiaon ldnd thel flil7m

t hi ckness; for exanple, it is usually in the range of

(el AR &P 9AN TS oo IEVEL ORI SR OCITY B84 AMECRYL

of dropping, pplng, paddl ing and spraying. 15 After
pdde ey et c%@ttewﬂgge S 5 %ﬁShﬁﬂ updel e
runnlng wat er or 3 90 seconds an ereafter air

d d
b ek pov Eviﬂroolaﬁﬂer T AR B el oy e
solution, the irradiated area of the upper layer is
ugegt (Lh iR AHET e Ihéﬁfjéroqeon AL \FEFPRNE Fe Po\EY 25

correspondingly to
mercaptobenzothiazole and mercaptobenzoxazole.

Of the radiation-induced radical polymerization
initiators, preferable are the acetophencnes éuch as
1-[2-methyl-4-methylthiophenyl]-2-morpholino-l-propanone,
2—benzyl—2—dimethylémino—1~{44morpholinophenyl)—

butane-l-one and o, o—dimethoxy—-a-phenylacetophenone;

phenacyl chloride and tribromomethyliphenylsulfone;

2,4,6-trimethylbenzoyldiphenylphosphine oxide; combinations

of the 1,2’-bisimidazocles and 4,4’ -diethylaminobenzophenone
and mercaptobenzothiazole; LUCIRIN TPO; and IRGACURE 651.

These compounds may be used singly or in combination of two

or more kinds. Preferably, the initiator is used in an amount

“of 0.1 to 60 parts by welght, more preferably 5 to 50 parts
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the renoved area (non-irradi ated area) of the upper
| ayer. The remaining resist |ayers nmay be subjected
to -post phot oexposure or heating. to be further
cured. 31 Formation of bunps ‘Subsequently, the
low-nelting nmetal such as spider paste is filled in
the aperture pattern as described above, -and the
nmetal is reflowed to formbunps. Alternatively, the 5
lownelting nmetal may be filled in the aperture
bpattightt, bynd dlaredicupleadgnent £ of alsof dér tddldl saots by weight
el ectrolytic deposition. Peeling treatnent After the
oD 2@ thobedeifhe strekd Layans -Caskit cba¥eifdr (
remai ning on the substrate are peel ed. The peeling 10

Wl'g%%‘ﬂl% %ﬁ%ﬁl?lrt”gg 9 ssff’ﬂa]{?xf‘m/e fa%%{ai' g%&gvh\ﬁﬁ?]ﬂe liable

strate In a peeling solution at

e GRE UieR D ] et 11 ST GEHEY anc

a m xed sol ution of quat er nar amoni um sal t,
ST T B f GXiPdRm R RatCee Ty SRty FeafiF o FRESE poor
| ami nated two-layer film maybe peeled and renoved
cqmmh tthel isubsardit oW attp arske oftad ipddly ng Tappar at us
havi ng nul ti stage i nmersi on baths. The treatnent may

raufi atdiesi-gnetl:d«al peeliddie danineatiec tiwar liayier atfddsmiay be

the first bath containing an appropriate organic

a0l VieNtoorfiald avesh by 1oy 621120 fidd tyetdan Lfrd.he peel ed

pi eces, and to peel the residual lamnated filmin the

MSSeNd And, LAt ey Ralds fid Lhedaw 4y J:Speel i ng sol ution

AI ternatlvel Y,

h feraply d
|taren ,?igf%tgql? Jﬁn% I}aY Iﬁg?np?:r %teﬁérﬂ%%?t %Ja:f:i.]ng pa%%erns, the

lower layer is formed by application or lamination, and-

thereafter the upper layer is formed by application or

N lamination. Thus, a desired laminated two-layer film may be

produced. When the material is liquid, the application may
be performed by dipping, spin coating, roll coating or screen
process printing, or by use of an applicator or a curtain coater.

When the material is a film, lamination or vacuum lamination

C omay be. adopted. Drying conditions for the lower and upper

layers vary depending on the kinds and-proportions of the

components making up the composition and the coating thickness.
Geherally, the drying is.performed at temperatures iﬁ the range
b_f 70 to 120°C, and preferably 80 to. 100°C, for about 5 to 20

minutes. When the drying time is too short, adhesion may be

~bad at the time of development. Any overlong drying causes
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',t%HHEﬁEQ&YW BAEBRYBhFThAR HBERNGE leicia

32 containing dinethyl sulfoxide, followed by cycle
filtration of the peeled pieces, and to peel the
.residual lamnated film in the second and | ater baths
filled with a peeling solution containing an organic
al kali conponent and di net hydg sul f oxi de. EXAVPLES

Her ei nbel ow, the present invention wll be described
in greater detail by Exanples. However, it should be
construed that the invention is not Iimted thereto.

 atnd:ess atherMeSaa 11 HEeRd oned, 1pads ¢9) landHoweher the

to part (s) by-weight and % by weight. Raw materials
% J.ower layer and upper layer materials are
|ste belom1 (Cbnponent A: Conpound having a phenollc

hydr ar ) n S
e Sgerher PRSaL0ha! GRECratt o 9f ol gt e ?%F o =7
addltlon of formalin. The  resultant H1xture -
ché‘%%lay@?% Jlayer
by oxalic acid to give a cresol novol ak. The resin
dgia st it e mrsiuBje@aned b iy ddrg endeiteAates renove
| ow- mol ecul ar 20 wei ght fractions. Thus, a novol ak
I rregiim biiotnh ma tiveidght - aver age nolecular_meight of
12, 000 was obtai ned. A-2:

4, 4" 1hi- [ 4hind BebyHl DxYRhEM I bsmBEBYreblyl hbove is then .
phenyl ] et hyl i dene] di phenol (Conmponent B: Sol vent) 33

t
n%a;d c?@g)%lg%rwg}gﬁlolnaﬁy&ﬁof@@%haf At e Bads Sf o to 500

pt anone

nm wavelength, through a photomask having a desired pattern.
Exemplary radiation sources include low-pressure,
high-pressure and super-high-pressure mercury lamps, metal
halide lamps and argon gas lasers. As used herein, the
radiations include ultraviolet rays, visible rays, far

ultraviolet rays, X-rays and electron beams. The dose of

radiation varies depending on the kinds and proporticns of the

components making up the composition and the film thickness;
for example, it is in the range of 100 to 500 mJ/cm® in the
case of super-high-pressure mercury lamps.

Déveloping method

After the irradiation, development is carried out using

an alkaline aquecus solution as a developer, so that

. unnecessary portions are dissolved and removed while

radiation-exposed portions remain. Exemplary developers

include alkaline aqueous Solutions of sodium hydroxide,
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(Conponent C. Acrylic resin) 5 C1: A flask equi pped

with a dry ice/nethanol ref -l ux condenser and a

thernoneter was purged with nitrogen. The flask was

then <charged with 4.0 g of

2,2' -azobi si sobutyronitrile & polynerization

initiator, and 120 g of ethyl 10 2--hydroxypropi onate

as solvent. They were stirred until the

pol yneri zation initiator was di ssolved in the sol vent.
pSubsenueMtdro:2Ud, safiacrodiboradied, sbliting dflicate,

p-i sopropenyl phenol, 30.0 g of n-butyl nethacryl ate,
538 G e tf s MBI & W%MLYE! afrn NG, 2Q.+0,1a 6fi i but y|

acrylate were 15 i'ntroduced I nto the flask. The

o SO AL CaBLLAL Gy s hanl - 0,08 90l Ul ) o0y Thes e,

on was olynerlza 1 on

mV\‘@'? C rrl eg] Ou;t]_l ﬁa’hr r}%a@leﬁf eé%&lglgn&%&c4ggfo%t%anoqamlne,

polynerlzatlon was perfornmed at the tenperature for 1
t¢igrane thgkrasgiarerun hidrozpds el iantivess thad samesed vl ewstde,
to roomtenperature, and the gas in the flask was

pyepblaeediwetrtiddine, Thé-dobhatbonyobo abnéd0by/-théeabbeeand

reacti on was added dropwi se to a large quantity of
1 yeetdmand b Ty CleAgul At thendreans.i onhpr adwetlopIhg solution
coagul ated product was washed with water, redissolved

ma P H@tar ahydrekunan 34 Qf:)ot\r@eaﬂig?lfﬂ\@' Q@tﬁe@@st%lutlon and.
coagu ated product, and recoagulated in a l|arge

ar?ggg recoag@qwg{; oENe aperati g b% Jfgﬁarﬁsco'smgﬂt, such

on MBS carrle out ree

"asiit@[%bﬁpalhe SEAI6R. G- P RUEERRbRRE . POl BRfedfnent cine

acrylic resin C 1.
variés depending on the kinds and proportions of the components

| making up the composition and the film thickness; for example,

it is usually in the range of 30 to 360 seconds. The developing

method may be any of dropping, dipping, paddling and spraying.

After the development, the patterned film is washed under

“running water for 30 to 90 seconds and thereafter air dried

using an air__gun or dried in an coven.

As a result of the above development using the dex}eiopinq
sc.J'l.uti.on, the ifrédiated .-area of"the.upper layer is lef;L: and
the lower layer is dissolv'e.d and removed correspondingly to
ti’l@ removed area (non-irradiated area) of the upper layer.

The remaining resist layeré may be subjected to post

photoexposure or heating to be further cured.
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oper ati on of
'maégPPi BELSGETEAr BE tF Mo £55F R Giral®:

C2: A flask equipped with a dry ice/nmethanol ref |ux
- condenser and a thernoneter was purged with nitrogen.
~The flask was then charged with 4.0 g of

2,2' -azobi si sobutyronitrile as 10 pol ynmeri zation

initiator, and 100 g of ethyt; 2-hydroxypropi onate as

sol vent. They were stirred until the polynerization

initiator was dissolved in the solvent. Subsequently,

10.0 g of methacrylic acid, 15.0 g of ' '

- Pdrnsopopenybghenol , 25.0 g of

8-tricyclo[5.2. 1. 02. 6] decanyl 15 nethacrylate, 20 g of
| sobey iy e AW 11, e R0 3nfl 19 2Pyt Whicnact ¥halr paste

1Qf
were i ntroduced’into the flask.q%ﬁe contents were

, std.nre lo to give a | ution.,Th ol ution _was
1 et L8 ShokhY At BaReihl 28 addE ARldLL80M0ng the
out. at the_ _tenperature for 3 hours. After additjon of

meftay ofS KRBl PedAchi b RO Fri-PEPaboFGiEr i 2BEi on

was conducted at 80C for 3 hours. The sol ution
Lovempsertaitng augles! mEBs e tio- MIoBT 1 maid o dnardiireabiad avas by

performed at the tenperature for 1 hour. Thereafter,
ditreests pllatdeoreniias fat d aved Haol lcoalr ederbpol yeipeigtas e, ion.

and the gas in the flask was replaced wth air. 35 The

.Pégyﬂﬂd(ﬁkégﬁﬁ@m@d by the above reaction was added

dropwse tT0 a large quantity of nmethanol to coagul ate
s RS S it RS e
ST 3 D RSLAe L el e veeting
redi ssol uti on throu%g$%%%%ggg%%}%ﬁg%¥?§te in

product thus obtai ned was vacuum dri ed at 40C for

- a peeling solution at 50 to 80°C with agitation for 5 to 30

minutes. Preferred peeling solutions used herein include
dimethyl sﬁlfoxide, and a mixed solution of quaternary
ammonium salt, dimethj;l sulfoxide and water. |
Specificélly, the laminated two-layer filmmay ber péeled
and remov.ed from the substrate with use of a peeling apparatus

having muitistage immersion baths. The treatment may bé

: desigried to peel the laminated two~-layer film in the first bath

containing an appropriate organic.'solvent, followed by c‘yclé

filtration of the peeled pieces, and to peel the residual

laminated film in the second and later baths filled with a
peeling solution containing an organic alkali component.
Alternatively, the treatment may be preferably designed

to peel the laminated two-layer f£ilm in the first bath
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48 hours to yield an acrylic resin G2. 10 C3: A

flask equi pped with a dry ice/ nethanol reflux

condenser - and a thernmoneter was purged with nitrogen.

The flask was then charged with 3.0 g of

2,2' -azobi si sobutyronitrile 3 polynerization

initiator, and 150 g of ethyl 15 2-hydroxypropionate

as solvent. They were stirred until the

pol ynmeri zation initiator was dissolved in the solvent.
cSuthsiegiuentdiye t4371g sofl f4xiislepr dpényplvphehwyl ¢y8De 8figltofation

n-butyl acrylate, 2.9 g of acrylic acid and 23.3 g of

o 2 thydpexystiylecas) Mt eowes €1 iiHd eduderhalnt emiheted £film
flask., The contents were 20 stirred slowy to give a

inrs)g:hlét @R ENERSOY HEL P MESs theN « 163180 ot Bed Vg Ah ution

ymerization was carried out at the tenperature for

3 .haurs. Af ddi ti f.1.5 f . _
iR A R LB s obe bl e M e T e

pol yneri zati on was conducted at 7 OC for 3 hours.
Thereafter, 36 the solution was allowed to cool to
roomtenperature, and the gas in the flask was
replaced with air, foll dREMERESddition of 150 ng of
p- met hoxyphenol . The sol uti on obtained by the above
r eac et inde latdedhdnopwicse iavankaogewguants tiysofibed in
nmet hanol to coagul ate the reaction product. The
greaeH aled i 1PHoduginYass Washefdbvdd,h ivakabulbesk sslsedied
i'n tetrahydrofuran of the sane weight as the
th%@%%leaﬁggeﬂﬁggﬂclis I?tﬂfj 1:662a0ulaked o N Bni8E9Stherwise
met ST

anount o ano e operation of redissolution

t hr.ough, r ecoagul.ati on, was.car.r i ed three tipes_ in o
e l&ﬂn.%deO p?ﬁgtqgaaﬁﬁ%af erde%er%utuoct% atngéjués )olti)) a%ﬁ%gfﬁv\a%ﬁa 5 by

vacuum dried at 40C for 48 hours to yield an acrylic
WSl C 3.

Raw materials for the lower layer and upper layer_

"materials are listed below..

(-Component A: Compound having a phenolic hydroxyl group)
A-1: m-Cresol and p-cresol were mixed together in a
weight ratio of 40:60, followed by éddition of formalin. The

resultant mixture was condensed by a conventional method under

catalysis by oxalic acid to give arcreso'l novolak. The resin

was then subjected to fractionation to remove\low—ﬁolecuiar
weight fractions. Thus, a n_ovolak resin with & weight-average
molecular weight of 12,QOO Was obtained.

A-2: 4,47 -[1-[4[1-{4-hydroxyphenyl)}-1l-methylethyl]
phenyl]ethylidene}diphenoll . . |

(Component B: Solvent)
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(Conponent D: Surfactant) D-1: NBX-15 (avail able from
Neos Co., Ltd.) D-2: SF-8428 (available from Toray
~Silicone) 15 (Conponent E: Crosslinking agent) E-1:
ARONI X M 8060 (avail able from Toagosei Co., Ltd.)
(Component F: Initiator) F-1331 RGACURE 651 (avail able
fromG ba Specialty Chemcals Inc.) 20 F-2: KAYACURE
DETX-S (avail abl e from Nl PPON KAYAKU CO., LTD.)
Preparation of |ower |ayer materials A-L, B-L and CL

- As shovin; igrckablenel g13aqianicnhdafe thyll, ethmmarts of B-1

and 0.1 part of D-1 were stirred to give a solution.
The 3_solution Jas,d4d L tdyQqugh a nenbrane filter
havi ng a por eﬁ’Ql si ze of éﬁ{)ﬁbl(capsul e cartridge filter
CCP- EX-C1B avail.able from ADVANTEC) , and a | ower

I ayerg(r%g:'t ?r i%zﬁ%t@ °Was obtained. Lower | ayer

materials B-L and C-L were prepared in a.simlar 5

(e brep i@ty bt ofeFter | ayer materials B-D and

CDDy films were prepared fromthe | ower |ayer
materGals B-L and G L, as follows. The lower |ayer
material B-L was spin coated over an 11 cm square

pol yer hiyheheterigprihal ah @ dPETrelfethbnohand Mgacondenser
t hi ckness of 50 pmso that the post baking film

ahdizCKRESHowLE € whe Purged ha teoat t Ngyavas ITakedl 48k avas then

convection oven at 110'C . for 10 mnutes to give a

chOVRL 4 | AYEl M%; i 2 BD AL onelod aneforatefial & D

was” produced in a simlar nmanner.

. polymerization initiator, and 120 g of ethyl

2-hydroxypropionate as solvent. They were stirred until the
polymerization initiator was dissolved in the solvent. -

Subsequently, 20.0 g of acrylic acid, 10.0 g of

. p-isopropenylphenol, 30.0 g of n-butyl methacrylate, 20.0 g

of methyl methacry'late and 20.0 g of n-butyl acrylat_é were

introduced into the flask. The contents were stirred slowly

to give_ é solutlion. The solﬁtion was then he-ated to 80°C, and
polymerization was carried out at the temperature for 4 hours..
The solution temperature Wa.s.raised to 100°C and p'olymerization
Qras performed at the temperatulre fér 1 hour. Thgreafter,, the
solution was allowed to cool to room temperature, and thre gas
in the flask was replaced with air. The solution obtained by
the above reaction was added drépwiSe to a large quantity of
Iﬁethanol to coagulate the reaction product. The coagﬁlated

product was washed with water, redissolved in tetrahydrofuran
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is 38 Table 1
LomeernponentCbnponentCbnponenthnponentNhterlm
layer ABCDstate material A-LA-1B-1-D-1.Liquid 35
parts65 parts0.1 part B-LA-23-2C 1-Liquid 20 parts90
partsl0 parts B-DA-2B-2C-1-Dgy film 20 parts90 partsi0
parts C LA-2B-2C 3D 1Li quid 20 parts90 parts20
parts0.1 part C DA-2B-2C- 3D 1Dry film 20 parts90
parts20 parts0.1 part Preparation of upper |ayer

- ofratey sahs whilghtBak A cCalgulHtesepuppert | aver recoagulated

materials were prepared fromthe 5 conponents as shown

ih B Tabhe ahoun® bhe B IBNNa aSpd P 1 VB rd@Y85clution
material A-L. Preparatlon of upper layer materials A-D

I r f u | aye

tﬁf‘@% %e%’a/g’ 1d C?\Qﬁw%sp c%&%ﬁ%% o&%%hgsapgglﬁé a%rEotal.

material A-L mas spin 10 coated over an 11 cmsquare
ThRIGRATHEEREY @F%ﬁHF‘ﬁaﬂF%% reERngd |Wﬁtﬁh‘é@?wgmadrled at 40%C
t hi ckness of 50 gm so that the post baking film
fq1hi £k nedsr sl & Il Uy cORel € o5 iy Grds baked in a

convection oven at 110C for 10 mnutes to give an

upperCtiZyer material A-D. An upper |ayer material B-D
was produced in a simlar

A flask equipped with a dry ice/methancl reflux condenser

and a thermometer was purged with nitrogen. The flask was then

charged with 4.0 g of 2,2’ -azobisisobutyronitrile as

polymerization initiator, and 100 g of ethyl
2-hydroxypropionate as solvent. They were stirred until the

polymerization initiator was dissolved in the solvent.

Subsequently, 10.0 g of methacrylic acid, 15.0 g of

p-isopropenyliphencl, 25.0 g of 8—-tricy.clo [5.2.1.02.6]decanyl

methacrylate, 20 g of isobornyl acrylate and 30.0 g of n-butyl

. acrylate were introduced into the flask. The contents were

stirred slowly to give a solution. The solution was then
heated tc 80°C, and polymerization was carried out at the
temperature for 3 hours. Aft‘er addition of 1 g of

2,27 —azobisisobutyronitrile, polymerization was conducted at
80°C for 3 hours. The solution tempe.rature was raised to 100°C
and polymerization was performed at the temperature for 1 hour.
Thereafter, the solution was allowed to cool to room

tempefature, and the gas in the flask was replaced with air.
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The solution obtained by the above reaction was added drépwise
to a large quéntiti/ of methanol to coagulate the reaction
product. The coagulated product was washed with water;
redissclved in fetrahydrofuran of the same weight as the
coagulated p'roduct, and recoagulated in a large amount of

methanol. The operation of redissolution through

‘recoagulation was carried out three times in total. The

cpagulated product thus obtained was vacuum dried at 40°C for
48 hours to yield an acrylic resin C-2.

C-3:

A flask equippedwith a dry ice/methanol reflux condenser
aﬁd a thermometer was purged with nitrogen. The flask was then
charged with 3.0 g of 2,2’ -azobisisobutyronitrile as
polylneriiation initiator, and 150 g of et_hyl

2-hydroxypropionate as solvent. They were stirred until the

polymerization initiator was dissolved in the solvent.

Subsequently, 43 g of 4-isopropenylphencoi, 30.8 g of n-butyl
acrylate, 2.9 g of acrylic acid and 23.3 g of 2-hydroxyethyl
acrylate were introduced into the flask. The contents were
stirred S._lowl_y to give a solution. The soluticn was then

heated to 70°C, and polymerization was carried out at the

temperature for 3 hours. After addition of 1.5 g of the

polymerization initiator 2,2’ -azobisiscobutvronitrile,

polymerization was conducted at 70°C for 3 hours. Thereafter,
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the solution was allowed to cocl to room temperature, and the
gas in the flask was replaced with air, followed by addition

of 150 mg of p-methoxyphencl. The solution obtained by the

- above reaction was added dropwise to a large gquantity of

methanol to coagulate the reaction product. The coagulated
product was washed with water, redissolved in tetrahydrofuran
of the same weight as the coagulated product, and recoagulated
in a large arﬁount of methanol_'. The operation of rediséolution
through recoagulation was carried out three times in total.
The coagulated product thus obtained wés vacuum dried at 40°C
for 48 hours to vield an acrylic resin C-3.
(Component D: Surfactant)

D-1: NBX-15 (available from Neosgs Co., Ltd.)

D-2; SF-8428 (available from Toray Silicone)
(Component E: Crosslinking agent) |

ﬁul: ARONIX M—BDGO (avalilable from Toagcsei Co., Ltd.)
(Component F? Tnitiator) |

F?l: IRGACURE 651 (available from Ciba Specialty .
Chémicals Inc.) |

F-2: KAYACURE DETX-S (available from NIPPON KAYAKU CO.,

LTD. )

Preparation of lower layer materials A-L, B-L and C-L
As shown in Table 1, 35 parts of A-1, €5 parts of B-1

and 0.1 part of D-1 were stirred to give a soluticn. The
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- solution was filtered through a membrane filter having a pore

size of 3 pm (capsule cartridge filter CCP-FX-CI1B available

from ADVANTEC), and a lower layver material A-L was obtained.

Lower layer materials B-L and C-L were prepared in a similar

manner.

Preparation cf lower layer materials B-D and C-D

Dry films were prepared from the lower layer materials
B-L and C-L, as follows. The lower layer_material B-L was spih
coated over an 1l cm-square polyethyleneterephthalate (PET)
fiim having a thickness of 50 um sc that the post baking film
thickness would be 5 um. The coating was baked in a convectio.n

oven at 110°C for 10 minutes to give a lower layer material

B-D. A lower layer material C-D wés_ produced in a similar

manner.
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Preparation of two-layer dry filns A and B Two- Iayer
dry filnms were prepared from conbinations:

38
Table 1
Lower Component | Component | Component | Component |Material
layer .
i A B c. D state
material
A-l B-1 D-1 —
A-L 35 parts | 65 parts - 0.1 part Liquid
A=2 . B-2 c-1 —
B-L 20 parts | 90 parts | 10 parts Liquid
A-2 B-2 c-1 _
BD | 20 parts | 90 parts | 10 parts Dry film
A2 B-2 c-3 D1 .
C-L 20 parts | 90 parts | 20 parts | 0.1 part Liquid
BA-2 B-2 -3 D=1 .
C-D 20 parts | 20 parts | 20 parts | G.1 part Dry. film

Preparation of upper layer materials A-L, B-L and C-L

These upper layer materials were prepared from the

" A-L and B-L, as follows.

components as shown in Table 2, in the same manner as the lower
layer material A-L

Preparation of upper layer materials A-D and B-D

Dry films were prepared from the upper layer materials
The upper laYertmaterialuA4z.was,spin
coated over an 11 cm-square polyethyleneterephthalate (PET)
film having a thickness of 50 um so that the post baking’film
thickness wouldbe 40 um. The coatingwas baked in a convection
oven at 110°C for 10 minutes to give an upper layer matérial
A-D.

An upper layer material B-D was produced in a similar

mannex.
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Table 2

shown in Table 3, as follows. ‘The upper |ayer

mat eri

al .

B-L was spin coated.over an 11 cmsquare

pol yet hyl enet erepht hal ate 5 (PET) film having a

t hi ckness of 50 mso that the post baking

film

t hi ckness woul d be 40 pm The coating was baked in a
convection oven at 110C for

10 m nut es.

Subsequent | y,

the 1lower layer material B-L was spin coated over the
coated substrate so that the post baking film 7
t hitkmess woulfd—be 407 10 Tihe coating was baked in-a
copyection ovegn at 110C for. |10 m nutes. Thus, a
twoe |l gyer @dry |filHh A nes olﬁai neet. A. two-layer dry
filinH wa$ prépar&d ip @ sidhi|l ar Sranner. Table 3
Twal kayer Jiry (i | glpper | jakeriLower | ayer
rra:gg;r"? al mteriial AB-LB+L BG LC-L-15 Preparation of
pegl'i ng sol utijon Peel | ng [sol yti on: A|peeling sol ution
1 was iprepared by adding 100 g of anlaqueous '
t et ranet hy!| arJJTaninunhtxdr ox|i de | s@f ut imon (25 % to
490Q. g of di met hyl suf f dki def| f¢] | omed 20 by -
st rgijng.s Rr &par gtd of ofjeval|uam anghoard A On a
4-| rg:hgtgﬁ‘ pcénd Lgr%@mm@nﬁur%‘&a\?er was sputtered
41 im |a thi cknes8 ofo10Q) argst Ioms®|and a copper
| ayed wa® sputt&reds«f h€tleof’|i nSa thi ckness of 1000
ang$t rloms. Thus, an evalluatijon board A was prepared.
Prieparjati on off eval uation bogrd B
] 8} ]
U 4 - 12 (48] [13] H
g o d. |5l w @
sl ve | Te T e
0 B e Mo~ R e cI R
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O L L L
a
) + 2 KR + VB
g o o o o
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5 A surface-roughened, copper-clad gl ass epoxy

| am nate (substrate thickness: 0.6 mm size: 10 cm
square) was coated wth a solder resist (product of
JSR, .t he photosensitive insulating resin conposition
described in Exanple 1 of Jagpanese Patent Application
No. 2000-334348). The solder 10 resist contained (i) a
cresol novol ak resin containing mcresol and p-creso
inanolar ratio o.f 60/40 (weight-average nolecul ar

PRt idh tef MBvef 1 peby Sdyy el S H0Bnd (B )

hexamet hoxynet hyl mel am ne, (111) crossiinked fine

partigleSaydd Ary f£il d £ t
styryl bi sa(t ri chi or:bnmesf hV\il(ellSe S a I ne, “and (mb)lna hly?lns

act as sol ven The co n S heated_i

et s B 3 35% ﬁ%g fafsf e efial B-1
uni formfilmhaving a th| ckness of

'Was%ﬁgé&l@ﬁqe}ﬁ OVRé F1 Ilr]n%3‘3%W&t%%%bﬁ%%ﬁyle%%ﬁﬁﬁh%halate .
pattern mask with ultraviolet rays froma

(PEYh-forleskavengen curickrems wift 70 weesof that alligpest baking
(MA--150, 20 available from Suss Mcrotech Inc.) in a

fitaneti Siods 4 haduldiene dbsumas The thetrhargeaef Hb3R8dt an a
500 m}/cm at a wavel ength of 350 nm Thereafter, PEB

cdPASt L EHPARME J’@kif@)c Was per fn@hﬂ%@s ' nsébSQ&H&%l;?n the
oven at 90C for 15 'm nut es The fil m was

Bﬁgg: %
1(ﬂ$‘é/d@o)(| %at%gfueous sol utl o%%A av@r%téé&teén%gﬁg{gurcgagfm
f 2.t0 .3
ST A, BN Ch Bt A MG (LSS o

of 1000 mi/cm at 350 nm wavel ength with use of a

Hhi gRnBr 683LiBInEREUPFREAND? ANFPTWES IS &jirenty 130°C for
heated in a convection oven at 150C for 2 hours and at

10 7o@utesy- 2Thogrs 2 Thigs lagesuded fillm Rayapr o8tieeged. A
The board thus obtained had a first aperture pattern

two-layer dry f£ilm B was prepared in a similar manner.

Table 3

_ ) Upper layer Lower layer
Two-layer dry film material material
A B-L B-L
B ‘ - C-L Cc-L

Preparation of peeling solution

Peeling sclution: A peeling sclution 1 was prepared by
adding 100 g of an aqueocus tetramethylammoniumhydroxide
solution (25 wt%) to 4900 g of dimethyl sulfoxide, followed

by stirring.

 Preparation of evaluation board A

On a 4~inch silicon wafer, a chromium layer was sputtered
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whi ch was a conbi nation of: Hole pattern of 95

m di aneter holes at 150 mpitch; 10 Hole pattern of

80 mdi aneter holes at 125 mpitch; and Hole pattern

of 60 mdianeter holes at 100m pitch. The apertures

of the board were electrolesgiplated with N and Au.
An eval uati on board .B was thus obtained. 15 Spin
coating nethod The liquid |lower |ayer naterial or

upper layer material was directly dropped on the.
irval taltkneboast, 1a0d sagsspeead aby sreanso®f Bayspiwgs
coater so as to achieve a post baking filmthickness

sgﬁtﬂgrgd thher LRatinng masc baked oisn1 806 UWESt 4 @i OVehus, an
0O at 110C for 10 m nutes. The coated board was

eg%?ﬁggigg ﬁ@Q%@QAt@a%ﬁ§ﬁé£§P£ rature, and the coated

ace was covere mthick PET filmwth

; Puse of,a.lanm.nator. Lam nati on conditions were as _
'—i3EE53Ei99#é&+£1%ﬂ%%1ﬁﬂ%&@¥3§5é§43 Rol | pressure: 0.4

MPa Transportation speed: 0.5 minin. _Lamnation _
met hdd Sﬂifefpafﬁ%rmq%q%r JoRper ~srddugpess| apery laminate
materials, or 5 the two-layer dry film was | am nated
(o s heabeditdl tindssus @ .6f mma Fape nat @rcm FapaPET fiaknroated
substrate was | eft unrel eased. Lam nation conditions
wireh ea asof @t omss i stRolpréenperat ursk, H0C Rajdosensitive

pressure: 0.4 MPa 10 Transportation speed: 0.5 m mn.
insulating resin composition described in Example 1 of
Japanese Patent Application No. 2000-334348}. The solder
resist contained (i} a cresbl novolak resin containing

m—cresolandp—cresolinzamolarrathaof60/40(weight—average

molecular weight in tefms of polystyrene: 8700), (ii)

hexamethoxymethylmelamine, {iii) crosslinked fine particles,

(1iv) styryl—bis(trichloromethyl)—s—triadine, and (v) ethyl
lactate as solvent. The coating was heated in a convection
oven at 90°C for 10 minutes to give a uniform film having a
thickness of 30 pm. Subsequently, the-film.was photoexposed
through a pattern mask with ultraviolet fays'from a

high—pressure mercury lamp'with use of an'aligner”(MA~150,

available from Suss Microtech Inc.} in a manner such that the

dose was in the range of SOOItQ 500 mJ/cm? at a wavelength of

350 nm. Thereafter, PEB (post exposure baking) was performed

in a convection oven at 90°C for 15 minutes. The film was then

developed by beihqtshowered with a 1-wt% sodium hydroxide .
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[ Exanpl e 1] <Application> The |ower |ayer materi al

A-L was spin coated over the evaluation board A and
‘the coating. was baked on a hot plate 15 at 120C for

5 mnutes to give a lower layer 5 gmthick. On

t he-1 ower |ayer, the upper lgyer material A-L was spin

coated, and the coating was baked on a hot plate at

120C for 5 mnutes to give an upper |ayer having a

t hi ckness of 65 m <Phot oexposure> 20 The | am nat ed

aduddn yaso phot dexposied; hreuge & Naid &Medec gbass ABskriod

wWith ultraviolet rays froma high-pressure nercury

offﬁﬂ%dMélmﬂﬁﬁ%e%f(@9e§£h98er3(k@f w0, aygLl able1d Qﬂ1film
Suss - M crotech nc ) in a manner such that the dose

wa JOCE%O c!sera O\Q%VS eft%@ rrg @@5 ODHl[n' nagvé fcgngth
ThoP Pt

oexpo ure, ass rrask

i mte_co tact MAth t he oard overed MAth the PET
eyl e ;

HE S<PE\e o BRERE $55%he M- phetBexPut Ba S P L Wagnt 1Y
subjected to paddle 5 devel opnent in an aqueous
hegglad iign acopnaenikhgn 20 88% & et rHiMet figk adrmeninaraydr et d€0°C
(hereinafter, abbreviated as TMAH devel opi ng

| Toolathoms ThE&hdeveboperedpplilvatiaen ptrodeceds

generally 90 seconds and adj usted by 15 seconds. After

the Tievelopenthust betboaed WSl H MSedtWapBrture pattern
i on-exchange water for 10 60 seconds. The patterned

wHIQar dyhad, a-plinaliiton ofs:hol e patterns of 75 mx 75 m

apertures. After the devel opment, the pattern
conf II—I%l{Lreatp!anq:ev:\r%sof 95 um-diameter holes at 150 pm pitch;

Hole pattern of 80 um-diameter holes. at 125 um pitch;
and

Hole pattern of 60 um~diameter hcles at 100pm pitch.

The apertures of the bolard were electroless plated with
Ni and Au. | An e‘valuation .board B was thus obtained.

Spin coating method

The liquid lower layer material or upper layer material

was directly dropped on the evaluation board, and was 'spread

. by means of a spin ccater so .as to achieve a post baking film

thickness of 40 um. The coating was baked in a convection oven

at 110°C for 10 minutes. The coated board was gradually cooled

to room temperature, and the coated surface was covered with .

2 50 pm thick PET film with.use of a laminator.

Lamination conditions were as follows:

Rell temperature: 80°C
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“inspected with an optical mcroscope and a scanni ng
el ectron 15 m croscope, and was eval uat ed ‘based on
the following criteria. The results are set forth in

Table 4. Pattern configuration: AA: A hole pattern
having 75 m x 75 m apertures43 had. been devel oped with
no residual film no floating or no 20 peeling, and
t he devel opnent had conpleted allowing a nargin of
devel opnment tinme. . CC. A hole pattern having 75 pm X
75 m hol esRedd presisdual Pi.Kn}MPRI oating or peeling,
and the devel opnent did not allow a nmargin of

devel opmentrrizn@or4at<sal deeeti:| bng>mfhenentire
surface of the lam nated two-layer filmwas coated

LéﬁtﬂbﬁicngQgﬁuﬂﬁste with use of a squeegee, and
—ttrereby——sot der- bunp formation concave apertures were

conpl.gtely 5 fﬁhﬁfgwgﬁtfg#] 5m%é§5§erTM§tég%9f£, ox

past e USG herei'n™ “contal

ratio of 9 6. 5 an Qn ed sol der parti

the Loy a\?(PFndHVaﬁJeJt%rwasTﬁr P?%&a Py F%g@d’ffp E%b‘ééﬁ ot
adj usted to 200 Pa s. Thereafter, the sol der paste

a veimaised T8engEd SélBegubstranet Wassbpfhcnpehepsed.
than within 10 the sol der-bunp formati on apertures.
The pastieawdsrcamplogtebyps wemeved Wotlioglseani ng paper,
and the surf ace of the solder paste was flattened.

<Ref | owi ngzo1Thecspkdgrupast expranted in the above -
step was ref lowed 1 5 at. 250()C, followed by fl ux

cleaning. pp11 pressure: 0.4 MPa

Transportation speed: 0.5 m/min.

[Example l]'
<Application>

The lower layer_material A-1, was spin coated over the
evaluation board A, and the coating was baked on a hot plate
at 120°C for 5 mihutes to give a lower layer 5 pm thick. On
the-lower layer} the upper layer material A-L was spin coated,
and the coating was baked on a hot plate at 120°C for 5 minutes
to give an upper layer héving a thickness of 65 um.
kPhotéexposure>

The laminated film was photoexposed.through a patterned

glass mask'with.ultraviolet rays froﬁla high-pressure mercury

lamp with use of an'aligner (MA-150, avallable from Suss
Microtech Inc.) in a manner such that the dose was 1000 mJ/ cm?

at a wavelength of 420 nm. During the photoexposure, the glass
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<Peeling>. After the reflow ng, the board was cool ed
to room tenperature. Separately, approxinmately I

liter of dinmethyl sulfoxide or the peeling solution 1
was placed in a peeling 20 bath and heated to about
60"C. The board was i mrersed4i4n the bath for 10

m nut es under agitation, and thereby the | am nated
two-l ayer filmwas peel ed. The board havi ng been
peeling treated in the peeling bath was rinsed with
m|a§35p‘ﬁ@§))hr0a4§ﬁﬁh®ntanﬁnma’ed antteataterth ahd Héamhsovered
dried using an air gun. After the peeling treatnent,
wiihe bbar dESurfame and the sol der bunps were Lpspected
with an optical mcroscope and a scanning el ectron
<MEGE0sERBEL>and were eval uated based on the 5
fO||OMAng criteria. The results are set forth. in

Tabl e h? @%ﬁ%’%@%% &ég{ilgo%jac;lebfg) l | ﬁ}%’;}l\%gﬁ%%%vscpaddle

l ted t | fil t | ed.
d%ssfc RPEHEy L oh ¢R0eBEST Py bP Tt PO S ARIIRg 288

residual filmwas observed on the board. CC Residua
T A RBRY bpsee v e bnd peigatlicr ¢ Bxakipte, 2pbbrsviated as
<Application> The |ower layer material A-L was spin
TidBRA et cdwir nigheo Lievadmiat | dihcbdaval &yemadpti Heatdati thigne was
was baked on a hot plate
generally 90 seconds and adjusted by 15 seconds. After the
development, the board was rinsed with ion-exchange water for
60 seconds.

The patterned board had a plurality of hole patterns of
75 pm x 75 pum apertures.

After _the development, the pattern configuration was
inspected with an optical microscope and a scanning electron
microscope, and was evaluated based cn the followinhg criteria.
The results are set forth in Table 4.

Pattern configuration:

AA: A hole pattern having 75 um x 75 um apertures

had been developed with no residual film, no fleoating or no

peeling, and the development had completed allowing a margin

of development time.
CC: A hole pattern having 75 pm x 75 pm holes had
residual film, floating or peeling, and the development did

not allow a margin of development ‘time.




10

15

20

at 120C for 5 mnutes to give a lower layer 5 pm
thick. On the |lower |ayer, the upper |ayer nmaterial
A-D (thickness: 65 .20 pm) was | aim nated. The ot her
procedures were carried out in the same manner as in
Exanpl e 1. [Exanple 3] The |gpwer |ayer material B-L
was spin coated over the 47 eval uation board B, and
the coating was baked in a clean oven at 110C for 10
mnutes to give a lower layer 2 pmthick. On the

-<$dWWﬁrlfm$ﬂngihe upper layer material B-L was spin

‘coated, and the coating was baked at 110C for 10

M nut@s @ t9irkesaPrade UPPernd ayeli RAUNgwa-thekNessm was
of 40 m <Patterning> The |am nated film was

ARG HRRS R AN IR P LENIGE £ SRR Mabld chereby
% yse of an qFH%ger (NA—lSO %¥allable fron1 ss 10 '
s et GRITTRYS ARAT GRS DI o

mJ/cm at a mavelength of 350 nm During the
fiphlr dexipds iihe arielel #36tarmskhaagobietghtstat Bsed herein
intimate contact with the board covered wth the PET
cdritaindd Shhengp Bat bexpes gk taielchoEe? ol trnapfli eentained
aperture 15 pattern) of the evaluation board was '

s@_lcke%?@tx\ﬁﬂlt:lﬂea $eeonfymapert Une rpat t efile 9fi sth@&ity thereof
radi ati on-sensitive resin COHpOSItlon The

nbourapholpexpeced hoark ugs suliisaiced:! o ndeyel aprenisi.e

bei ng Showered wth a 1 Wt % sodi um car bonat e

wa?s%%%%eéﬂlélitﬂgon Nyl oL 2 A 8P ALHLR 0L FOCr than within
pressure. _

the solder-bump formation apertures. The paste was completely
removedwithcleaningpaper,andthesurfacecﬁfthesolderpaste

was flattened.

_<Reflowing>

The scolder paste printed in the above step.was reflowed

‘at 250°C, followed by flux cleaning.

<Peeling>

After the reflowing, the board was cooled to room

temperature. Separately, épproximately 1 liter of dimethyl

-sulfoxide or the peeling solution 1 was placed in a peeling

bath and heated to about 60°C. The boafd was immersed in the

bath for 10 minutes dnder'agitation4 and thereby the lamihated

two~layer film was peeled.
Theboardhavingbeenpeelingtreatedjjlthepeelingbath

was rinsed with isopropyl alcohol and washed with water, and
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kgfcm). The showering time was generally 45 seconds
and adjusted by 15 seconds. .The board had the
following first and second aperture patterns. 48
First apertureSecond aperture patternpattern 150 pm
pitch95 pmdi anmeter hol es100;pm di aneter holes -125 pm-
pi tch80 mdi aneter hol es90 m di aneter holes 100 m
pitch60 mdi aneter hol es80 mdi anmeter holes After the
devel opnent, the pattern configuration was inspected
wal tdtiadd apd i@l arncrnoseepe and a scanni ng el ectron
m croscope, and was eval uated based on the follow ng
Criterda., t%eTBSef_fﬁé_r”t% SeffeSe! iR Wy Iablkg 4. & d the
Devel opabi it e second aperture pattern
e el o ed Nno_resi oatin
setofi B PR TheteOled it ﬁ&&l@&iptﬂé%ascoge ind 2

all owi ng_a margi n of devel opment 10 time. CC

Sy §&€rcttﬂfr0€ PHETRF PP R arné’si"’&ﬁﬁl °¥3iyated Ibé‘éﬁ%n@n the

or peeling, and the devel opnent did not allow a nargin
Todfl vl opreirr td .neTheThesoil her aperoseduiesthein Table 4.
carried out in the same manner 15 as in Exanple 1.

EvlaBrartploer AriAp@ i cati on> The | ower |ayer materi al
B-L was spin coated over the evaluation board B, and

the cealiarg was, kakedppRoa hot plate
AA:'Most of the laminated two-layer film was
peeled.
| CC: The laminated two-layer film was not peeled.
Peelability with the peeling solution 1
AA: No residual film was observed on the board.
CC:_Residual film was observed on the board.
[Example 2]
<Application>
The lower layer material A-L was spin coated over the
evaluation board A, and the coating was baked on a hot plate

at 120°C for 5 minutes to give a lower layer 5 um thlck On

-'the lower layer, the upper layer material A—D (thickness: 65

pm) was laminated.

The other procedures were carried out in the same manner

' as in Example 1.

[Example 3]

The lower layer material B~L was spin coated over the
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49 at 120C.for 5 mnutes to give a lower layer 2 m

thick. On the lower |ayer, the upper |ayer nmaterial

B-D (thickness: 40 m was |am nated. The ot her

procedures were carried out in the sane manner 5 as

in Exanple 3. [Exanple 5] Theylower |ayer material B-L

was spin coated over the evaluation board B, and the

coating was baked in a clean oven at 110C for 10

mnutes to give a lower layer 2 pin thick. On 10 the
evonest 1@y @oariche, uppértiayen timgewhal bAkeédvias asplean oven

coated, and the coating was baked in a clean oven at

al 10G EOEoﬂ%fénﬂH@ée tQ, g ¥e an; ypp dfrlél%_erz 'ﬂﬁVtﬂgcﬁ on
ess o u

t hi ckn 40 m The ot er procedures except th

g, £ S

HEE AT s t&@%@%ﬁﬁﬁﬁéﬂ# a%%%%&e%gﬁsﬁ%“gé e
subj ected to devel opment showered with a 1@6
and FRFmARPdE e &@SaEGESQsa§o1%@Fbﬁ%r(ﬁgr@ﬂﬁHF?érto give an
abbrevi ated as. NaOH devel opi ng sol ution) having a
upegipekaitan a1a5fiB0G (Priedaase of Kd¢f ¢).. The showering

20 tinme was generally 45 seconds and adjusted by 15
<Bgtorndsing>Af t er the devel opnent, the board was rinsed
~With ion-exchange water for 60 seconds. [Exanple 6]

-The lowelahayetedut €l aksBlo ¥asxSps &d cRadrtioyefa tttherned
- 50 evaluation board B, and the coating was baked on a

gl@p&‘i ﬁla@?ﬁle‘nélk@iti WA0GFi1x PhOYt S @ Hi%B-BrbQUBEe Ve ury
lamp with use of an allgner (MA-150, available from Suss

Microtech Inc.) in a manner such that the dose was 400 mJ/cm?
at a wavelength of 350 nm. During the photoexposure, the glass
mask was brought into intimate contact with the board covered

with the PET film.

In the photoexposure, the hole pattern {(first aperture

~pattern) of the evaluation board was aligned with a second

aperture pattern of the radiation-sensitive resin
compdsition.

The above-photoexposed board was subjected to
dgvelopment by being showered with a 1 wt3d sodium carbonate
agqueous solution having a temperature of 30°C (pressure: 1
kgf-cm®). The showering time was generally 45 secpnds and
adjusted by 15 seconds.

The board had the following first and second aperture

patterns.
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the |l ower | ayer, the upper |layer material B-D
(thickness: 40 n) was |lam nated. 5 The ot her

. procedures were carried out in the same nmanner as in
Exanple 5. [Exanple 7] The lower |ayer material B-D
was | am nated on the evaluatgon board B to provide a
| oner layer of 2 mthickness. 10 On the | ower |ayer,
the upper layer material B-L was spin coated, and the
coating was baked in a clean oven at 110C for 10

“mnutes to giverdmwsupperedtayer havi ng Ssddid kapesswofe
40 m The other procedures were carried out in the

sane manner as in Bxappben3. 15 [ Exanpl e &adhe] ower
| ayer material B-D was |am nated on the evaluation

rd B, prayi de a.l r.| r._of t hi.c

ﬁﬁ?ﬁﬁ%pﬁ%%%r $§ygﬁ,%ﬁﬁgﬁﬁgﬁe%¥ﬁ§§erlﬁgf Hiﬁl%%§¥%% holes
(thickness; 40 pm was | am nated. 20 _The aqt her
ociibiesiverd Lahedesat Plehe sitehfannerctss pales
Exanple 3. [Exanple 9] The two-layer dry film A was
10%hivmaradcbn tRelavdigawcites heéard BSOSUMTHEaBEeReF holes
procedures were carried out in the same manner as in
Exanpl e 3. [Exanple 10] The two-layer dry film B was
| am nated on the evaluation 5 board B

After the development, the pattern configuration was

inspected with an optical microscope and a scanning electron

microscope, and was evaluated based on the following criteria.

‘The results are set forth in Table 4.

Developability:

BA: The second aperture pattern had been developed
with no residual film, no floating or no.peeling, and the
development had completed allowing a margin of development
Ctime.

CC:TheSecondéperturepatternluuiresidualfilm,
floating or peeling, and the development did not allow a margin
of development time.

The other procedures were carried out in the same manner
as in Exam?le 1.
[Example.4]
{Application>

The lower layer maﬁerial B-L was spin coated over the

evaluation board B, and the coating was baked on a hot plate
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The ot her procedures were carried out in the sane
manner as in Exanple 5. [Conparative Exanples 1 to 4]
Conparative Exanples | to 4 were carried out in the
same 10 manner as in Exanples bearing the

correspondi ng nunber, exceptygthat no | ower |ayer was
provi ded. 1 a) L--1 (1) 0Oarn -1-J UUW a)
(1) .0 12z~ :

at 120°C for 5 minutes to give a lower layer 2 um thick. OCn

the lower layer, the upper layer material B-D (thickness: 40

u) was laminated.

The other procedures were carried out in the same manner
as in-Example 3.
[Example 5]

' The lower layer material B-L was spin cocated over the
evaluation beoard B, and the coating was baked in a clean oven
at 110°C for 10 minutes to give a lower layer 2 um thick. On
the lowef layer, the upper layer material A-L was spin coated,
and the coating-was baked in a clean oven at 110°C for 10 minutes
to give an upper layer having a thickness of 40 um.

- The other procedures except the development were carried
out in the same manner as in Example 4.
<Development>

Thelphotoexposed board was subjected to development by
being showered with a 1% sodium hydroxide aqueous solufion
(hereinafter, abbreviated.asIkﬂﬂ{developing'solution)_having
é temperature of 30°C.(pressure: 1 kgf-cm®). Tﬁe shoWerian"
time was generally 45 seconds .and adjusted by 15 seconds.
After the development; the board.was rinsed with ion-exchange
water for 60 seconds.

[Example 6]

The -lower layer material B-L was spin coated over the
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evaluation board B, and the coating was baked on a hot prlate

at 120°C for 5 minutes to give a lower layer 2 pm thick. O©On

the lower layer, the upper layer material B-D {thickness: 40

‘um) was laminated.

The other procedures were carried out in the same manner

as in Example 5.

[Example 7]

The lower layer material B-D was laminated on the

evaluation board B to provide a lower layer of 2 um thickness.
On the lower layer, the upper layer material B-L was spin coated,
and the coating was baked in a clean oven at 110°C for 10 minutes

tokgive an upper layer having a thiékness of 40 um.

The other procedures were carried out in the same manner
as in Example 3.
[Example 8]

The lower layer material B-D was laminated on the

evaluation board B to provide a lower layer of 2 um thickness.

. On the lower layer, the upper layer material B-D (thickness:

40 pm) was laminated.

The other procedures were carried out in the same manner
as in Examplé 3.
[Example 2]

The two—layex‘dry film A was laminatedcn;the evaluation

board B.
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The other‘procedures wéfe carried out in‘the-samelnahher
as in Example 3.
[Example 10]

The two—-layer dry filutBﬁﬂaS laminated on the evaluation
board B.

"The other procedures were carfied.out in the same manner
as in Example 5.
[Comparative Examples 1 to 4]

Comparative Exampleé 1 to 4 were carried out in the same
manneras:U1Examplesbearingthecmrrespondingnnmber,except

that no lower layer was provided.
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5 for a wiring board conprising a substrate and a .
plurality of electrode pads: (a) a step of formng a
| am nated two-layer filmon the wring board and
formng a pattern of apertures at positions
corresponding to the el ectrogle pads, the | am nated
two-layer 10 filmincluding a | ower |ayer conprising
an al kal i -sol ubl e radi ati on-nonsensitive resin
conposition and an upper |ayer conprising a negative
radi ati on-sensitive resi nchamsition; (b) a step of
filling a lownelting netal in the aperture pattern;
15 (c) a step of ref lowing the lownelting netal by
pressing or heating to formbunps; and (d) a step of
peeI| ng an g t A fi
fron1 ‘he b%a 2%%%8% fk&ﬁgbgggg ngggm?or%¥%§tgﬁdg‘pads’
to_C

SRR okt 5 1OSLE t@&WEBHPwaﬂg SRR 17 Ko |

conpound havi ng a phenolic hydroxyl group. 3. The
for ge @dd 1ngr PPBER REUBLAPSLACE T HIFIF&te gl & BAuéﬁthY of
wherein the negative radi ati on-sensitive resin
e beripowie itmdscont ai ns an acrylic resin.- 4. The process
for form ng bunps according to any one 5 of clains 1
to 3, {awheret¢p tde dooweimd ayesmdiatde dwaor Inafed £11m on the
two-layer filmis fornmed fromthe

wi@m two%&dneﬂaeﬁémme £%§dﬂ’ter@9%&oﬁﬁteir‘€ﬁr'é@a&tiéoéi"tions
ormof liquid or dry film 5. The process for

a r e 0 t
%ﬁ[%%#e&re. R hg o e e b e e e b ot hves
Hllnil]I{C 11ch1 Jed flro?ﬂnéll rieayneexgE%:tolm\]/;)erirsa:lL(:-'[i‘llqatalnor)a.‘tsk r?Lll tslo ible

radiation-nonsensitive resin compesition and an upper layer
comprising a negative radiation-sensitive resin composition;

(b) astepof filling a low-melting metal in the aperture
patiern;

{c) a step of refloWing the low-melting metal by pressing
or heating to form bumps; and

{d) a step of peeling and removing the laminated

two-layer film from the board.

2. The process for forming bumps according to claim

"1, wherein the radiation-nonsensitive resin composition

- contains a compound_ having a phenclic hydroxyl group.

3. The process for forming bumps aécording to claim
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. resin conposition that is in the formof liquid or dry
film 6. The process for form ng bunps according to
any one 15 of clainms 1 to 3, wherein the |am nated
two-1layer fil'mconprises a two-layer dry film
i ncludi ng the | ower and uppegsl ayers. 7. The process
for form ng bunps according to any one of clainms 1 to
6, wherein the step (d) is performed with use 20 of a
peel i ng apparatus having nultistage inmersion baths
1and 2 compsisis fheel nagnt ives | s 1wt iach taeond iayiere fidamn n
a first bath containing an organic solvent, followed
chp&y Lt fod 1ddied 100 arpfapegl £d Pieges, and peeling the
residual lamnated filmin a second and |ater
baths.filled with a peeling solution 55 containing an
organi c al kali conponent. 8. The process for forning
bunps accor |n 0_any. on
Che dtep (e rpief 0 ratarPrn e E B b fosSpaAPRgp S one
apparatus havi ng nulti stage i nmersion baths and
ok onprinest ﬂéél%mg}ﬂt%@nransgrrﬁatwetwﬂmroﬁ i9hg jlpmginated
first bath containing dinmethyl sulfoxide, followed by
twycl ayey rftiitmtiisoﬁormédpfemrreuhpir@eﬂéati@mdnpwlemgttirv@ resin
residual lamnated filmin a second and |later baths
cdmpd £k ot hrieatpeiad iing tdod Wdxm dO lcential RMN@rgn £ilm.
organi c al kali component and di nethyl sulf oxide. 9.
The process for form ng bunps according to any one of
claims 1 to 8, wherein the mﬁring board conprises a
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resin composition that is in the form of ligquid or dry film.

6. The process for forming bumps according to any one
of claims 1 to 3, wherein the laminated two=-layer film comprises

a two-layer dry film including the lower and upper layers:

7. The process for forming bumps according to any one
of claims l to 6, wherein t_hé step (d) is performed with use
of a peeling apparatus having mﬁltistage immersion bathé and
comprises peeling the laminated two-layer film in a first bath

containing an organic solvent, followed by cyéle filtration

‘of peeled pieces, and peeling the residual laminated film in

a second and later baths filled with & peeling solution
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20 provided on a surface of the substrate, and a
passivation film forned so as to enbed the side
surfaces and end surfaces of the el ectrode pads. 11.
The process for form ng bunps according to any one 56
of clains 1 to 8, wherein thg wiring board conprises a
substrate conprising glass epoxy resin or.
bi smal ei m de-triadine resin, and a plurality of
el ectrode pads. 5 12. The process for form ng bunps
coat@dhdingg arD crgardnre alek1dl aiofpchdny .8, wherein the
W ring board conprises a substrate conprising glass
epoxy resin or bisnmaleinmde--triadine resin, an
insulating resin interlayer and a conductive circuit
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ofsglgeeéiing apparatus having multistage immersion baths and

comprisés peeling the laminated two-layer film in a first bath

containing dimethyl sulfoxide, fcollowed by cycle £filtration

of peeled pieces, and peeling the residual laminated film in

a second and later baths filled with a pe'eling solution

containing an organic alkali component and dimethyl sulfoxide.

9. ~The process for forming bumps according to any one
of claims 1 to 8, wherein the wiring board comprises a substrate
comprising silicon wafer, and a plurality of electrode pads

provided on a surface of the substrate.

10.  The process for forming bumps according to any one
of claims 1 to 8, wherein the wiring board comprises a substrate
comprising silicon wafer, a plu.rality- of electrodé pads
provided on a surface of the substrate, and a passivation film
formed so as to embed the side surfaces and end surfaces of

the electfbde pa-d's.

11. The process for forming bumps according to any one
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"of clains 1 to 8, wherein the wiring board comprises a substrate

comprising glass epoxy resin or bismaleimide-triadine resin,

and a pluraiity of electrode pads.

12. The précess for forming bumps according to any one
of claims 1 to 8, wherein the wiringboard comprises a substrate
comprising glass epoxy resin or bismaleimide~triadine resin,
an insulating resin interlayer and a conductive circuit fdrmed
on the substrate, and a plurality of electrode pads provided

on the conductive circuit.

13. The process for forming bumps according to any one

~of claims 1 to 12, wherein the low-melting metal is solder.




