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W RI NG BOARD AND MANUFACTURI NG METHOD OF W RI NG BOARD FOR BUWP B Q\EC&T»‘E’
BACKGROUND OF THE I NVENTION Field of the Invention: The present invention
relates to a wiring board for bunp bonding used for a sem conductor package
which is enployed in various electric equi prent, a sem conductor device
assenbled fromthe wiring board and a manufacturing nethod of the wiring
board for bunp bonding. Description of the Related Art: In order to neet
recent demands for mniaturization and weight saving in electronic

equi prent WIRANGCBOARD UFOR IBSMPH BONDINGG nSEMI CONPUCTOBREVICE IASSEMBLEDOM

w re bonding types which enploy gold wires for electric connection between

a seni cONHROMITHE AIRING BOARD ANDIMANURRCTURINGMETHOD OFOWIRING BOBRRD t hat
are nore advantageous for mniaturization. In a sem conductor package of

this bunp bonding type, el ectrirorosmertBONDINGt Wween a sem conductor chip
and a wiring material to which the chip is nounted are obtai ned through
el ectrode pads of the sem conductor chip and bunps forned on the wiring
material to which the chip is nounted. Conventionally, for a wiring

material having such bunpaackcRoR® ©0FSiEHE IBnaRPEIGH on a surface of a
conductive | ayer 2

Field of the Invention:

The present invention relates to a wiring board for bump
bonding used for a semiconductor package which is employed in
various electric equipment, a semiconductor device assembled
from the wiring board and a manufacturing _method of the wiring
board for bump bonding.

Description of the Related Art:

| In order to meet recent demands for miniaturization and
weight saving in electronic equipment, the configuration of
semiconductor packages is shifting from wire bonding types
which employ gold wires for electric connection between a
semiconductor package and a wiring board, toward bump bonding
types that are more advantageous for miniaturization. In a
semiconductor package of this bump bonding type, electric
connections between a semiconductor chip and a wiring material
to which 1;he chip is mounted are obtained through electrode
pads of the semicbnductd__r chip and bumps formed on the wiring
material to which the chip is mounted.

Conventionally, for awiringmaterial having such bumps,

a photo resist is applied on a surface of a conductive layer
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of a material consisting of a polyimde filmhaving a conductive |ayer such
as copper foil for exanple, provided on one surface, and it is masked with
a mask of a desired pattern, exposed and devel oped to obtain an etching
pattern, and the conductive layer is then etched to obtain a desired wring
pattern. Next, a |laser of exciner, carbonic acid gas or the like is
irradiated fromthe side of the polyimde filmto formvia holes with a
desired dianmeter. Thereafter, on the side of the wiring pattern, a

n
insulating resin filmis fornmed, nmasking.,the wiring pattern, d .copper
pl ating i Sf ABAtEFdaA Gonsiahing ofrapelyimide %H%Hgle?'iw ?Eféﬁq d at
i s

the bottom sections of the via holes to form bunps. Next, a |aser

i rradi at eayertsich asureppeay faisl fori example o BHAM A PEORY SULEaGRal
termnals. At last, in order to facilitate the bonding with el ectrode pads
of a seni anddittisr masked whthea puassk coppdes tuedpatternreipesedandt i ons
of the via holes for external term nals and the surfaces of the bunps are
gol d pl at édvelopeddéo obtadnd drhetwehimy patternl abdaithed comduaihivée
above processes to the sem conductor chip, a therno- conpression nethod or
“a t her no- tayerets then@tdhdd awrbbtadnva desdiredwbni ngipFateiretwy edexand i n
“addition, in the via holes for formng the external term nals, solder bunps

~are forneg fa¥eroMmekiimer, c@Frbon Bd adid Gasbenrthe Howevis irderiiatedy t o
t he above described conventi onal 3
from the side of the polyimide film to form via holes with a
desired diameter. |

Thereafter, on the side of the wiring pattern, an
insulating resin film is. formed, masking the wiring pai_:tern,
and copper plating is then grown from the surface of the
conductive layer exposed at the bottom sections of the via holes
to form bumps. Next, a laser is irradiated to the insulating
resih film to form via holes for external terminals. At last,
in order to facilitate the bonding with electrode bads of a
semiconductor chip, the exposed copper surface at the bottom
sections of the via holes for external terminals and the
surfaces of the bumps are gold plated.

In order to bond the wiring material obtained through
the above processes to the semiconductor chip, a thermo-
compression method or a thermo-compress_ion method dombined

- with ultrasonic is employed, and in addition, in the via holes
for forming the external terminals, solder bumps are formed .
for mounting on a printed wiring board.

However, according to the above described conventional



manuf act uri ng nmet hod, since discontinuous sections of grain boundaries
occur at an interface between the copper foil which is a raw material of
the copper wiring and a bunp forned by the plating, there has been a
probl em that a broken connection is likely to occur as the bunp and the
wiring cone apart at the interface due to a stress generated at the tinme of
bondi ng to the sem conductor chip. In addition, since the bunps are forned
by growing the netal plating fromthe bottom sections of the via holes, the
plating nust be at least in a thickness equal to or greater than that of

t he polyi mafmfactinningmethodie $imceadiagontinpongysectipns 10 grgim ne
has been required for the netal plating process, and this causes inability
t o i nprovédqummhcies icoourratt dm rimdrex; faxien betreerbthpsceppeey il himdt al
plating, it has been unable to reduce the deviations in the heights of the

bunps. SUNMARY rdw TiditeNMANTd ONHbecopppeeniringnandnanwbampadermed by
consi deration of the above conditions, and its object is to provide a

Wi ring boafik plating) bhetienBauibéedn a peoblem that enbroketetonneaedionns
bet ween the bunps and wiring, and have smal| deviation of bunp heights and

superior pPAUGEdN o GEEuR &8MEERENBMEHOAndetheewassagbbeste’ aparitheti ring
board and a manufacturing nmethod of the wiring board for bunp bondi ng. 4
In order tihe Anterdfifcdinert8 @& s Yeldrdtedar’ €hé%ime of bonding

to the semiconductor chip.

In addition, since the bumps are formed by growing the
metal plating from the bottom sections of the via holes, the
plating must be at least in a thickness equal to or greater

~ than that of the polyimide film which is the insulating resin
layer, thus a long time has been required for the metal plating
process, and this causes inability to improve produétivity.

Furthermore, since the bumps are grown by metal pl_ating,

it has been unable to reduce the deviations in the heights of

the bumps.

SUMMARY OF THE INVENTION
The present invention was made in consideration of the
above conditions, and its object is to provide a wiring board
for bump bonding which allows to prevent broken connections
between the bumps and wiring, and have small deviation of bump
heights and superior productivity, and a semiconductor device
assembled from the wiring board and a manufacturing method of

the wiring board for bump bonding.



bunp bondi ng associated with the first node of the present invention
conprises an insulating layer, a wiring |ayer provided on one surface of
the insulating layer, having integral bunps in desired positions, and a
protective resist |ayer provided on the one surface of the insulating

| ayer, with the surfaces of the bunps being exposed, and wherein via hol es
are provided on the other surface of theginsulating |ayer. Mreover, a
sem conduct or device associated with the second nbde of the present
invention is characterized in that it is assenbled by using the wring
board for bunp BSn8FAGTHERiSQ) ehEheraheveaarablres canvigingtbeard for
Furthernore, a manufacturing nmethod of a wiring board for bunp bondi ng
associ at ceupt hopddnghiasgosdddest witdh peke chirshvmadeonfctimgr presenta) a
process providing a first resist layer on a surface of a conductive |ayer
provi ded trventionr fecompuises iamsuinsubgtingerlaydy), aapnaieisg pdafyemi ng
exposure and devel opnent and renoving the first resist layer in areas other
t han bunppfovidedoon eghensuxfice pfocdss pastdating hbdyer) chakdmey the
conductive | ayer exposed to form bunps; (d) a process providing a second
resi st | ajmtegnal euepsdintde®itéd @ositiond £)amd i protedtevO YEsigt

exposure, devel opnent and
layer provided on the one surface of the insulating layer, with
the surfaces of the bumps being exposed, and wherein via holes
are provided on the other surface of the insulating layer.

Moreover, a semiconductor device associated with the
second mode of the present invention is characterized in that
it is assembled 'by using the wiring board for bump bonding
having the above described configuration. |

Furthermore, a manufacturing method of a wiring board
for bump bonding associated with the third mode of the present
invention comprises;

-~ (a) a process providing a first resist layer on a surface
of a conductive layer provided on one surface of an insulating
layer;

(b) a process performing exposure and development and
removing the first resist layer in areas other than bump
formation regions; |

(é) a process performing half etching on the conductive
layef exposed to form bumps;

(d) a process providing a second resist layer on thé

conductive layer;



etching on the conductive |ayer exposed to forma wiring pattern; (f) a
process providing a protective resist layer on an entire surface on the
side of the wiring pattern; (g) a process perform ng exposure and

devel opment to have surfaces of the bunps exposed, and curing the
protective resist layer; (h) a process providing a third resist |ayer on an
ot her surface.of the insulating |ayer; (i) a process perform ng exposure
and devel opnent on the third resist layer to forman etching pattern; and
(j) a process formng via holes by etching the insulating | ayer which has
been exposed; an(leyher eprocess eperiformipgs eelxposutret i mpvedyopmerst eanlled to
formvia holes, netal plating is further applied to the surface of the
conduct i veetichiarg adpnt hhee qummhrtthiote olagerf aqosdd the foamhd ewignfgt he
surfaces of the bunps, the conductive |ayer being copper, and the

i nsul ati npdty@mpei ng a polyinmde film BRI EF DESCRI PTI ON OF THE DRAW NG
Fig. 1 is a cross sectional view of one enbodi nent of a wiring board for

Oy e peoralng BEESEive SolHFELRCEATHT O
conj uncti @htird duleratd a6Heehé ! §Y8€ of the wiring pattern;

(g) a process performing exposure and development to
have surfaces of the bumps exposed, and curing the protéctive
resist layer;

(h) a process providing a third resist layer on an other
surface of the insulating layer;

(1) a process performing exposure and development on the
third resist layer to form an etching pattern; and

(j) aprocess forming via holes by etching the insulating
layer which has been exposed; and wherein;
after the exposed insulating layer is etched to form via holes,
metal plating is further applied to the surface of the
conductive layer at the exposed bottom surfaces of the via holes

andthesurfacesofthebumps,theconductive1ayerbeingcopper,

and the insulating layer being a polyimide film.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a cross sectional view of one embodiment of
a wiring board for bump bonding according to the present

invention.



\

Fig. 1 is a schematic showing a wiring board for bunp bonding of the first
enbodi nent according to the present invention, and it is configured by
‘providing a wiring layer 3 nade of copper etc. having bunps 2 in desired
positions as its integral parts, on one surface of an insulating |layer 1
such as a polyimde film and on the side of the wiring |ayer 3 provided on
the one surface of the insulating layer % providing a protective resist

| ayer 4 so as to have the surfaces of the bunps 2 exposed, and by providing
via holes 5 on the other surface of the insulating |layer 1 on the side of
the insul ating | ayerDETAZREDpPEEERABIFON; OF THE: é’ngEi that the
-surfaces of the bunps 2 and the bottom surfaces of the via holes 5 are
metal plated w Hergafter, sitheer ppeaentg Pnvention Alsoexplained ofin he

Wi ring board for bunp bonding according to the present invention allows to
assenbl e aopgunctidncwitth dhe estashedkigureasily by -bonding a-

sem conduct or chip and bunps in the sane manner as the conventional nethod,
and by filling tFhigyvila isolee schienatsial ddouialg s anidind boayd thurs bunp
bonding to a printed wiring board. Next, to explain a manufacturing

processesbohdlifhg Wi i thebFdrgtf ambvdiméendatgordingditty thet hreperpent
I nvention, it is as follows. 7 First, using a copper-polyimde substrate

in which aAveAsibali aad axehisseehfigutc@Oby Providing RavwiRdmy adctive
| ayer made of, pr ef er ably a copper ?ml | am nated on’its one
' 3 made of copper etc. having bumps 2 in desired positions as
its integral parts, on one surface o_f an insulating layer 1
such as a polyimide film, and on the side of the wiring layer
3 provided on the one surface of the insulating layer 1,
providing a protective resist layer 4 so as to have the surfaces
of thé bumps 2 exposed, and by providing via holes 5 on the
other surface of the insulating layer 1 on the side of the
insulating layer 1, and preferably it is so configured that
the surfaces of the bumps 2 and the bottoﬁl surfaces of the via
holes-5 are metal plated with gold or silver plating 2-1, 5-1.
Also, the use of the wiring'board for bump bonding
according to the present invention allows to assemble a
semiconductor device extremely easily by bondihg a
semiconductor chip and bumps in the same mahner as the
conventional method, and by £illing the via hole_s-witﬁ solder
ballg and, through this, by bonding to a printed wiring board.
Next, to explain a manufacturing processes of the wiring
‘board for bump bonding according to the present invention, it

is as follows.



surface, a dry filmresist layer is provided by |am nation on a surface of
the substrate on the side of the copper foil. Next, the dry filmresist
layer is masked, exposed by irradiating a UV beam and devel oped, then the
dry filmresist layer is elimnated in the area other than the sections on
whi ch bunps are to be formed. The conductive |ayer of the copper foil etc.
whi ch has been exposed in this way is hal#f etched to form bunps.
Thereafter, a resist filmsimlar to the above is provided on the side of
the conductive |ayer by |am nation, but as necessary, it is desirable to
el i mi nate the dEinstmusingia icoppempaliimide sukdoratanin winkch aam nat ed
resist layer is masked wth a nask having a desired wiring pattern, and
exposed byinsnladiiag hgyersuchas a pohytimddeofiddmt haeinhgye condudtias been
exposed after developing is etched to formthe wiring pattern. Mreover, a
dry film lLayest madel effi nptreflerabiliea ecdpper sfwihckaninated von i iigs peié er n
side through vacuum |l am nation for exanple, to forma protective resist

| ayer, bubuirfface,dasdrabffin xedlist layert lis providedsbytldmisedt Don tde

Wi ring pattern beforehand as necessary. Follow ng the above, the protective

resi st | agegurFace do)thes ehbtd-AQy dwpase toigéi sEnghe &B6paLY £hijhm resi st
on the bunps, and thereafter, the protective resist layer Is cured. For the
resist layer usegeas, tife RIQF oGl & dSSH 1511 dy84 e is masked, exposed by

irradiating a UV beam, and developed, then the dry film resist

layer is eliminated in the area other than the sections on which

bumps are to be formed.

The conductive layer of the copper foil etc. which has
been exposed in this way is half etched to form bumps.

Thereafter, é resist film similar to the above is
provided on the side of the conductive layer by lamination,
but as necessary, it is desirable to eliminate the dry film
resist layer on the bumps beforehand.

: The laminated resist layer is masked with a mask having
a desired wiring'.pattern, and exposed by irradiating a UV beam,
then the conductive layer which has been exposed after
developing is etched to form the wiring pattern.

Moreover, a dry film resist is laminated to the éntire
surface of the wiring pattern side through vacuum lamihation
for eXaﬁple, to form a:protective resist layer, but it is
desirable to eliminate the prior resist layer on the wiring
pattern beforehand as necessary.

Following the -above, the protective resist layer is



a method to apply a liquid type or a nethod to laminate a dry filmforned
beforehand as a resin filmby lam nation etc. may be enpl oyed, however, in
~terns of ease in formng a filmwith an even thickness, the dry filmresist
is preferred. Thereafter, a dry filmresist layer is provided by |am nation
on the surface of the polyimde which is the insulating |ayer of the
copper - pol yi m de substrate. At this point, it is preferable to provide a
simlar dry filmresist layer also on the entire surface of the wiring
pattern side to protect the bunps froma subsequent etching process. Next,
t he aboveedpgsed andedevelopgdrto sliminate Shsoday Shdmdeealdpeen tthe orm an
etching pattern on the insulating |ayer. The exposed polyimde which is the
i nsul ati nguinpger and thehedfterf othewrotettive Acesisik ntayer tis quresbnt
i nvention, by going through these processes, a wiring board for bunp
bondi ng can be rFrowthetresxibt Vayeauesed as the prodeettivienresisbrlaydr s
desirable to apply netal plating on the surface of the conductive |ayer at
the bott o sethedeto Mpple & 16 dinle Tyipe ﬂi&daaﬁethedabovﬁmiwate-&dif%€ _

plating

surfaces of the bunps, and at this point, a plating such as silver

or gold pkaliimngoined BafobehaRless &f resideEilfdby lamination etc. may
be employed, however, in terms of ease in forming a film with
an even thickness, the dry film resist is preferred.

Thereafter,. a dry f£ilm resis_t layer is provided by
lamination on the surface of the polyimide which is the
insulating layer of the copper-polyimide substrate.

At this point, it is preferable to provide a similar dry
film resist layer also on the entire surface of the wiring
pattern side to protect the bumps from a subsequent etching
process.

Next, the above dry film resist layer is masked, exposed
and developed to form an etching pattern on i:he insulating
layer.

| The exposed polyimide which is the insulating layer is
etched to form via holes.

According to the present infrention, by going through
these processes, a wiring board for bump bonding can be
manufactured .

Moreover, in the present ihvention, it is desirable to
apply metal plating on the surface of the conduétive layer at

the bottom surfaces of the via holes formed as the abox-re and



As the above, according to the present invention, since the bunps and the
wiring are integrally configured by the sane conductive | ayer,

i scontinuous sections of grain boundaries would not occur between the
bunps and the wiring, and noreover, since the formation of the bunps are
~perforned by the half etching, the tinme-taking nmetal plating process
-required in the conventional nethod woul & not be necessary, thus it would
yield extremely superior productivity. DESCRI PTION OF THE PREFERRED

EMBODI MENT I n the foll ow an enbodi nent of the present invention is

expl ai ned HVRPELFIPEH %n’%&ﬁ RUMRS oanthiad: tbisnprdnty psplaring sughy esi st
| ayer is forned by lam nating a negatlve dry filmresist of an alkali

devel oprens t §pdven plediineheys grldsptatingoRts -.co@fePd elertedonsa
_copper-polyi m de substrate which consists of a polyimde filmwith a

thi ckness d#sB0g@sr]m width of 35nm and | ength of 20cm: having the copper
~foil in a thickness of 25[err]mprovided on its one surface, and the resist
| ayer i s masked, Aexpbeabdwe ;| acadixatimpte the lppmsant dnvendedgnh sin2eOnd,
and devel oped, so that patterns are fornmed at an interval of 19mmin the

| engt h di reie¢ ilimpsanid thehfifhig fayremintegrall1306ohoipared Wmn thel shmal of
120[errJmin the wdth direction of the copper foil of the copper polyimde

substr at e.cdiediict Dve Bay 88, tdis coobRtbws efedtidlie oTOBRaLnf BbhnaaftekNt 0
contact with an etching solution consisting of comerci al
would not occur between the bumps and the wiring, and moreover,
since the formation of the bumps are performed by the half
etching, the time-taking metal plating process required in the

~ conventional method would not be necessary, thus it would yield

extremely superior productivity.

DESCRIPTION OF THE PREFERRED EMBODIMENT

In the following, an embodiment of the present invention
is explained along with a comparative example.
Example:

First of all, a resist layer is formed by laminating a
negative dry film resist of an alkali development type in a
thickness of 15um on a copper foil side of a copper-polyimide
substrate which consists of a polyimide film with a thickness
of 50um, width of 35mm, and length of 20cm, having the copper

foil in a thickness of 25um provided on its one surface , and

the resist layer is masked, exposed by irradiating a UV beam
at a strength of 200mJ, and developed, so that patterns are

formed at an interval of 19mm in thé length direction, each



cupric chloride at a tenperature of 40[err]C, the area of the copper foi

is half etched to formbunps, and thereafter, the etching resist |ayer on
~the bunps is delam nated by a sodi um hydroxi de solution and elimn nated.
Furthernore, a dry filmresist |layer of the same type as the above is

I'am nated on the copper foil side, and it is masked wth a mask having a
desired wiring pattern, simlarly exposdd and devel oped so that the wring
pattern is forned. Next, in the sane manner as the above, the copper foi

is etched_to formthe mﬁrin% pattern, and the etchina resist layer is then
del ani nat £ AR PR 814 00hwpps AteAn HRtarkal ofyd¢opBpinfihe yidtdry film
resist in,a thickness of 35[err]m.s laninated on the entire surface on the

side of tPEFRPELAR PhthersrpRer fpidiofthacoRPEE PO bisle substamteat ed dry

filmresist layer is then exposed and devel oped, and the dry filmresist

| ayer on the sule¥tesbyfhaning e exposednmred &f theepoppenrioigl coges ment
on the remaining dry filmresist layer is perforned by heating the

subst r at elRbo CAjeact @ithhanetiching snlottibnt ¢ensisthng et commesicdaland t he
polyimde filmside, dry filmresist layers in a thickness of 25[err]m

that are ¢upriarchloridéalti @tenperaanirnbeo0°T)dchdarsy beathdboppy esi st
| ayer on the polyimde side of the substrate is nasked by a gi ven nask,

exposed afidilieimhedeiietohbdrto dfvam bogmpsi,t 4nd tiereiftenf tir0beehlifg and by

etching the exposed sections of the polyimde filmto formvia holes.
resist layer on the bumps is delaminated by a sodium hydroxide
solution and eliminated.

Furthermore,. a dry film resist 1ayei' of the same type
as the above is laminated on the copper foil side, and it is
masked with a mask having a desired wiring pattern, similarly
exposed and developed so that the wiring pattefn is formed.

Next, in the same manner as the above, the copper foil
is etched to form the wiring pattern, and the etching resist
layer is then delaminated and eliminated.

.- Thereafter, an alkali development type dry film resist
in a thickness of 35um is laminated on the entire surface on
the side of the wiring pattern by a vacuum lamination method.
The laminated dry film resist laye_r is then exposed and
developed, and the dry film resist lc;;lyer on the surfaces of
the bumps is eliminated, then a curing treatment .on the
remaining dry film resist layer is performed by heating the
subsi';rate to 170°C.

Thereafter, on both the wiring pattern side and the

polyimide film side, dry film resist layers in a thickness of



Thereafter, the remaining resist |layers on the both sides are elim nated.
At last, the bottom surfaces of the via holes and the surfaces of- the bunps
.are plated by electro-plating of gold in a thickness of approximtely
2[err]musing a comercial cyanogen type gold plating solution. Wen the
bunps of the wiring board for bunp bondi ng obtained through the above
~processes were observed by an optical mgroscope with magnification of 400,
it was found that bunps obtained had a cross sectional shape of a
trapezoid. Moreover, when this wiring board for bunp bonding is studied for
br oken co2heot,i diatheainecrolératings ahlal hpewarendaminatedst rant i tiee
I nspection after perform ng therno-conpression bonding to a printed wiring
board wit suxflagwed @f thegiesist layseranutdeatpdOiwide Gide dff dthen of
30 seconds, no broken connections were observed. Conparative Exanple: A
resi st | agpabsityate msdmbpkednby a igiyen magkt,i expdspdf ahddexsebdped ten
al kali devel opnent type on a copper foil side of a copper-polyimde

subst r at e polrc bpEtiSidd SvDEh 2a POl AMELER of 33 0finl, Manil Byd SHHHKIE SEnOf
30[err]m w dth of 35nm and | ength of 20cm hg{llli ng theygopper ii_?%il (|9n a

thi ckness expobRidergddt Loey i Qﬁdtﬁéu'ebiyqﬂﬁ.c@”ﬁﬂﬁ@,t@nﬂoiﬁevﬁ%sitﬁflés?‘yer s

masked, exposed by irradiating a beam at a strength of 200mJ, and

devel opedrheedditlers, Whid PemARhi R réSis€rIBfers on the both sides are
eliminated.

At last, the bottom surfaces of the via holes and the
surfaces of the bumps are plated by electro-plating of gold
in a thickness of approximately 2um using a commercial cyanogen
type gold plating solution.

When the bumps of the wiring board for bump bonding
obtained through the above processes were observed by an
optical microscope withmagnification of 400, it was found that
bumps obtained had a cross sectional shape of a trapezoid.
Moreover, when this wiring board for bump bonding is studied
for broken connections between the bumps and the wiring by a
destructive inspection after performing thermo-compression
bonding to a 'printed wiring board with a load of 100gf/bump,
temperature at 300°C and duration of 30 seconds, no broken
connections were observed.

Comparaf.ivé Example:

A resist layer is formed by laminating a negative dry

film resist of an alkali development type on a copper foil side

of a copper-polyimide substrate which consists of a polyimide



Fol.l owi ng the above, the exposed area of the copper foil is etched by an
etching solution consisting of cupric chloride at a tenperature of 45[err]C
to formthe wiring pattern, and thereafter, the etching resist |ayer is
del ami nated and elim nated. Next, an argon laser is irradiated:-fromthe
pol yi m de side of the copper-polyimde substrate so as to formvia hol es

with a dianmeter of 50[err]m by which theixopper foil -is exposed at the
bottom sections of the via holes. After applying an acrylate resin on the
wiring pattern side as a protective filmfor netal plating and drying it,
cl eani ng £31BeMishmad thickmessyofa gt tHAY Qe 34 anRd thRnHdh t%%

sections of the via holes using a sulfuric acid type etching solution, and
fol | owi ng20p®y, hBuipg the coppet £9ipeinor imickness rof pléum pyrawkded 5 hour
usi ng copper sulfate plating solution. Thereafter, using a keton type

sol vent, PReiksr pngt surdaice pemde the xemilsh layasdd waskady @Xpased ed.
Moreover, a solder resist of an al kali devel opnent type is printed on the
entire subfateradiahingia ONgbeamtadr o strengbhdf 2005neard danelomabei fi ed
mask, exposed and devel oped 13 to provide opening sections of 200[err]m
t he subst sat €hiat theririasy qeattteexiy t{serfdxmed. perf orm curing of the sol der
resist layer. And at |ast, the opening sections of the resist |layer on the
W ring pattern Fdaklewing thesabbaegstiné exposadmrearet that edppgr foil

el ectroplating of gold in a thickness of 2[err]musing a
is etched by an etching solution consisting of cupric chloride
at a temperature of 45°C to form the wifing pattern, and
thereafter, the etching resist layer is delaminated and
elil_ninated.

Next, an argon laser is irradiated from the poli'rimide
side of the copper-polyimide substrate éo as to fbrm via holes
with a diameter of 50um by which the copper foil is exposed
at the bottom sections of the via holes.

After applying an acrylate resin on the wiring pattern
side.:as a protective film for metal plating and dryiné it,
cleaning is performed on the surface of the copper foil at the
bottom sections of the via holes using a sulfuric acid type
etching solution, and following that, bumps are formed by
performing electro-plating for 0.5 hour using copper sulfate
plating solution. Thereafter, usi_ng a keton type so’lvén‘t, the
acrylaté resin protective film is dissolved and eliminated.

Moreover, a solder resist of an alkali development type
is printed on the entire surface of the wiring pattern side,"

and it is masked by a specified mask, exposed and developed



commer ci al cyanogen type gold plating solution. Wen the wiring board for
bunp bondi ng obtained in this manner was studied for broken connections
.between the bunps and the wiring by a destructive inspection after
perform ng therno-conpression bonding to a printed wiring board with a | oad
of 100gf/bunp, tenperature at 300[err]C and duration of 30 hours, 9 bunps
out of 832 bunps were found to be failedjs Effect of the Invention: As
expl ai ned heretofore, according to the present invention, since the
formation of the wiring is perfornmed by etching after form ng the bunps of
the wiringchgamaride dpenityekckidys haff2@dwhi nghefsubstrappeisfbhen t he
formation of the bunps can be perforned effectively, and there would be no
~occur renchesteatl $oodTi0fi0ots pacformcwfimy afh theusdddeesrestiatehayée. bunps
and the wiring, and also, since the bunps are forned by perform ng the half
et chi ng oAndeatcdmsdr, frhid opeindimghasechicnswi khekresdsti Layerponsthee to
obtain a wiring board having small deviations in the heights of the bunps.
14 WHAT | wi®@iNdViatteri sided and ithe svarfiddes dfuithebbunipsgazenplatedg an
insulating ' |ayer, a wiring |layer provided on one surface of said insulating

| ayer, ha‘ﬂy‘%i@é@ﬂéﬁbwﬁm? o gord@eshi 0 thidksess CORIYGHO uSFiiPSal N
desired seCtions, and a profective resist |ayer provided on salid one

surface OhdﬂﬁéfdﬁaiEﬁféﬁbééﬂ?ﬁyga 82l P1¥RYn%O sdIutdomve surfaces of the
sai d bunps exposed, wherein via holés are provided on an other surface of
sai d When the wiring board for bump bonding obtained in this
manner was studied for broken conneqtions between the bumps
and the wiring by a destructive inspection after performing
thermo-compression bonding to a printed wiring board with a
load of 100gf/bump, temperature at 300°C and duration of 30
hours, 9 bumps out of 832 bumps were found to be failed.
Effect of the Invention:

As explained heretofore, | according to the present
invention, since the formation of the wiring is performed by
etch;ﬁg after forming the bumps of the wiring board for bump
bonding by half etching of the copper foil, the formation of
the bumps can be performed effectively, and there would be no
occurrence of'discontinuous sections of grain boundaries
between the bumps and the wiring, and also, since thélbumps
are formed by performing the half etching on the cop?er foil

which has an even thickness, it is possible to obtain a wiring

board having small deviations in the heights of the bumps.



insulating |layer. 2.—Fhe—wirting board for bunp bonding of claim1 wherein
the surfaces of said *ﬂ

urfaces of said via holes are netal -
pl ated. 3. A sem co m“ﬂﬂlmm‘lﬁmgeml ed fromth il ,
bunp bondi ng as descri cinccleiml*or 2. 4. A mAuT@é’tgﬁ'ﬁ AR {of a
wiring board for bunp bonding conprising; (a) a prdcess BERIEPhg a fiirst
resist layer on a surface of a conducti Ve | ayer provided on one surface of
an insulating layer; (b) a process perform ng exposure and devel opnent,

and el |_mﬁﬂfé%?g§l§&g1c_%lr)sgsr_e3| st layer in an area other than bunp

formatio process perform ng half etching on the

conductive | ayer exposed to form hunps; (d ocess provi ding a_second
resi st |ayer onlsai @&Mi?@aifgygtrp‘?r i"%‘? (@?gélﬁgoggpg?ﬁésﬁr’tﬂqmaﬁg
exposure and devel opnent, and formng a wiring.pattern by etching sad
conduct i VERSBRIRELRIpLIRBL / (R) WAL HRYcAIYCEr BFP%P— da OB BPECBPFLALESPL: | ayer
on an entire surface on the side of said wiring pattern; (g) a process

per f or mi rRa st pdasud atrindedayepne Ravbng adataghadc cBuBPsS skl gefpEeskposed,
and curing the protective resist |ayer;

sections, and a protective resist layer provided on said one

surface of the insulating layer in such a way SO as to have
surfaces of said bumps exposed, wherein via holes are provided
on an other surface of said insulating layer.

2. The wiring board for bump bonding of claim 1 wherein
the surfaces of said bumps and bottom surfaces of said via holes’
are metal-plated.

l3. A semiconductof device assembled from the wiring
board for bump bonding as described in claim 1 or 2.

4. A manufacturing method of a wiring board for bump

"bonding comprising;

.. (a) aprocess providing a first resist layer on a surface
of a conductive layer provided on one surface of an insulating
layer;

(b) a process performing exposure and development, and
eliminating said first resist layer in an area other than bump
formation régions; |

(é) a process pertorming half etching on the conductive
laye;r- exposed to form bumps;

(d) a process providing a second resist layer on said

conductive layer;
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(h)- a process providing a third resist |layer on an other surface of said

i nsulating layer; (i) a process perform ng exposure and devel opnent on said
third resist layer to forman etching pattern; and (j) “‘I '

via holes by etching the insulating | ayer exposed. 5. Tﬂmmﬂm] I(erluml
met hod of a wiring board for bunp bondi ng as described in* cli t 4"wh&rei n,

after the formation of the via holes by # ching said exposed insul ating
| ayer, exposed surface of the conductive |ayer at bottom surfaces of the

Tanufact or i g mol b B HIE G BISHIR Y ChRoREanAtA e aleldemitEe A1, ¢4

4o B e Siaani § GO0YNST UG NPy SBORERY o8I URAMRIL Tiplaver 1o

exposed;

(f) a process providing a protective resist layer on an
entii:e surface on the side of said wiring pattern;

(g) a process performing exposure and development to
have surfaces of said bumps exposed, and curing the protective
resist layer;

(h) a process providing a third resist layer on an other
surface of said insulating layer;

(i) a process performing exposufe_ and development on
said third resist layer to form an etching pattern; ‘and

(j) a process forming via holes by etching the insulating
layer exposed..

5. The manufacturing method of a wiring board for bump
bonding as described in claim 4 wherein, after the formation
of the via holes by etching said exposed insulating layer,
exposed surface of the conductive layer at bottom éurfaces of
the via holes and the surfaces of the bumps are metal-plated.

6. The manﬁfacturing method of wiring board for bump
bonding as described in claim 4 or 5 wherein said conductive

layer is coppér, and the insulating layer is a polyimide film.



