al
-~

=FABRI CATI ON METHOD OF W RI NG SUBSTRATE FOR MOUNTI NG SENICONDUCf@goéUﬁbEQT'
AND SEM CONDUCTOR DEVI CE BACKGROUND OF THE | NVENTION Fiel d of the I|ipgebtopiyl,
The present invention relates to a fabrication nmethod of a wiring substrat
for mounting a sem conductor elenment. Description of the Related Art As one
of techniques for mounting a sem conductor elenent, there is a TAB (Tape
Aut omat ed Bondi ng) technique. FIGS. 1A thrlough 1D show the outline of a

Wi ring substrate form ng nmethod which is one conventional exanple thereof
in the order of process. For exanple, to a polyinmde resin |ayer (having a
t hi ckness of, for FARREGABION MERHQGD QF ﬁ%ﬁﬁeﬁ%@&T%TﬁaW# rm ned
pattern, a copper |layer (having a thickness of, for exanple, several to
several tens [err] nSEMIGAIRUETOR ELEMENENHARD \EENMIGONIUGTAR, DEVIERed | ayer.
The copper layer c is patterned. As a result, a filmcircuit having a
wiring filmformed therein | SBRCEGROEY OF GHELANYEYREONts filmcircuit.
Subsequently, as shown in FIG 1B, a nickel film (having a thickness of,

for exanpl eField 0% |Hhe invientdonf orned by el ectrol ytic plating. Thereafter,
a gold plating film (having a thickness of, for exanple, 1 [err]m is
fornmed by el ectrol yThe pregenty. inmeatden: selagesshown fabrating methednak
shape cut processing is conducted to separate the sane at every 2

sem conduct 8r w3sing eSubrkipatel dor yougtingotesenigpprduekpy igelament.

Description of the Related Art

As one of techniqués for mounting a semicénductor
element, there is a TAB (Tape Automated Bonding) technique.
FIGS. 1A through 1D show the outline of a wi;ing substrate
forming method which is one conventional example thereof in the
order of process. For example, to a polyimide resin layer
(having a thickness of, for.example, 75 uym) a patterned to have
a predetermined pattern, a copper layer (having a thickness of,
for example, several to several tens pm) is bonded wvia an
adhesivehb to fdrm a stacked layer. The copper layer c is
patterned. As a result, a film circuit having a wiring film
formed therein is prepared. FIG. 1A shows its film circuit.

Subsequently, as shown in FIG. 1B, a nickel film (having
a thickness of, for example, 2 um) is first formed by
electrolytic. plating. Thereafte}, a gold plating film (having a
thickness of, for example, 1 pm) is formed by electrolytic
plating. Thereafter, as shown in FIG, 1C, external shape cut

processing is conducted to separate the same at every



>

After the external shape cut processing, an internal end of each wiring
filmc is bonded to respective el ectrodes of a sem conductor elenent e as
shown in FIG 1D. This bondi ng beconmes Au/ Al bonding. FIGS. 2A through 2C
show the outline of a wiring substrate form ng net hod which is anot her
conventional exanple in the order of process. This conventional exanple is
intended for a wiring substrate for BGAN C&P of wire bonding type, and a

bunp i s foseRikdydustiony qevickedhtepshdén®l ! | .ddnidtels @f pahtingSesipn in
FIG 2A, a polyimde resin layer (having a thickness of, Por exanpl e, 30

[err]m a with a prREter natke atend® Bhhfe bORE sdce o iGRPP YN lin¥ernala¥hdy a
t hi ckness of, for exanple, 18 [err]n) c to forma stacKed | ayer.

Ther eaf t er of asashoMtring FHiGm 2Bist B6n@eé@res Favsdctives el@lceebiusg! ¥sehched.
Then, as shown in FIG 2C, a nickel film (having a filmthickness of

[err]m isséheSohicisk @ldmmtveobe SHO6WACEN byTdoNEl eclpialsy HohaRhat | N
Further, a golden film (0.5 pm is fornmed by the nonelectrolytic plating.
Ther eaf t er be@omes1 R/l Watdiglgenent is subjected to die bonding, wire
bonding is carried out, and then resin sealing is perforned. FIG 2C shows

its state after rerlessezhitiroutfiErne dheenehesSodtinkeds aphehMlfing film
e a sem conductor elenent, g an adhesive, h a wire, and i a seallng resin.

In the congabstoase PEimDNy TBMOd WhEtE id. afoRé Wbrivditichai0LXafdphy t he
el ectrolytic plating at every wring. 3 This results in a first problem
that a | eadnWthengrdér neegdebde¥s. This conventional example is intended
for a wiring substrate for BGA/CSP of wire bonding.type, and a
bump is formed by using nonelectrolytic plating. First of all,
as shown in FIG. 2A, a polyimide resin layer (having a thickness
of, for example, 30 ym) a with a patterned adhesive b is bonded
to a copper layer (having a thickness of, for example, 18 um) c
to form a stacked layer. Thereafter, as shown in FIG. 2B, the
copper layer c is selectively etched. Then, as shown in fIG.
2C, a nickel film (having a film thickness of 2 pm) is then
formed on the whole surface by nonelectrolytic plating. Further,
a golden film (0.5 ym) is formed by the nonelectrolytic plating.
Thereafter, a semiconductor element is subjected to die bonding,
wire bonding is carried out, and then resin sealing is
perfofmed. FIG. 2C shows its state after resin sealing, where d
denotes a nickel/gold plating fiim, e a semiconductor element, g
an adhesive, h a wire, and i a sealing resin.
In the conventional method shown in FIG. 1, a golden

film is formed by the electrolytic plating at every wiring.



the electrolytic plating and the design is troubl esome. Secondly, there is
‘a problemthat a size reduction thereof is difficult because the | ead
wiring area is needed. Thirdly, since partial plating is difficult by the
el ectrolytic plating, gold sticks to the whole surface where the wiring is
exposed, and the amobunt of use of gold tends to increase. This results in a
problemthat the gold filmcannot be too thick in order to suppress that

tendency. Thiis heeaN®E anfackofst quidiidy hakha 18RAOKEFERY f ddadeosding
performance. Fourthly, in the case where a bunp is configured by formng a

gold film diee@lert2dlyRecSpLiLRg Und 1HPRRSilgh! AsSeryubleddné, W I'ing
film for exanple, a nickel film1s required as an underl ayer of the gold

bunp in or descdrdly, etheirellibr asgrbis1em Wi Qn s3pR! keduatibnechdFBoOfis
bondi ng from spreading. This results in a problemthat damage tends to

occur on t hei HEMBUIN Bechked b Clesd dir Y ML nebAclie BRINMER} | ONal
met hod shown in FIG 2, since the gold fil'mis formed by using the

nonel ect r ol gfnce Matid bR &i'r Rt i ' B ddhe
time required foEﬁ pl élti ngﬁbeco'r;re% v%%f/f'.l{é(}%f k%fjlrtlt%%er%g%regrblﬁ%é%ﬁ\éb caseﬂdnlv\'here

a substrat egért shfiRusS toPMRAwhbReekikEadd AfHdIe e Wikifg PECORFosed,

necessary. This results in a problemthat the cost of facilities becones

hi gh. Seconghy . tHd e ot h@b)’bkcg@i@téefkﬂim&%éi_@%sé.pr@ﬂif”&éé\gité he

gold plating for an opening having a snall diameter is difficult an
blurring of i he probheitResityenaNgdoRqCEiif rl‘:‘é_‘mfl;t b RlRsS thdek! ¥nO6FdEr to

Thirdly, the _

- suppress that tendency. This becomes a factor restraining the
improvement of the bonding performaﬁce. Fourthly, in the case
where a bump is configured by forming a gold film directly on
.the surface of a copper film serving as a wiring film, for
example, a nickel film is required as an underlayer of the gold
bump in order to prevent ultrasonic vibration applied at the
time of bonding from spreading. This results in a problem that
damage tends to occur on the semiconductor device side.

Furthermore, in the conventional method shown in FIG. 2,
since the gold film is formed by using the nonelectrolytic
plating method, first, the plating speed is slow and the time
required for plating becomes very long. Furthermore, in the
case where a substrate for TAB is formed, tapelike plating
facilities become necessary. This results in a problem that the
cost of facilities becomes high. Secondly, the nonelectrolytic
plating method has a problem that the gold plating for an

opening having a small diameter is difficult and blurring of the



nonel ectrolytic plating method has a problemthat the stability of plating
is poor, the filmquality is unstable, and an abnornmality easily occurs in
the gold film Fourthly, the nonelectrolytic plating method has a probl em
that the replacenment frequency of the plating solution is high and

repl acenent is needed at a frequency of once every three or four days.
SUWWARY OF THE | NVENTI ON The present invéhtion has been made to sol ve such

Convent: onal a1 St 1afy CFe SEPafPBrbe Rl bl Ry, “HIRERYS e "
ol et Pol yt i oS PRATE B RC RRLASANE X, TRl el ¥ el ey o1
vl ding (PE HEaGReE e B, SeTratnCandriy {3 WhtarBKC Kolt BhTP 1T °
e conduct R EIAHA SeCanieRrs. it PherYaR ety OndlBAYEERe 1 ont i on
For T orm naCRe W roER e e, meRhobied o tdhe TR 5 O

negat i ve Pabheadeddtt A %lmhargi‘n%{zgxgggg%ﬂlnﬁgﬁ%ehg niafgt al base,

conducting efectrolytic ptatirng of ab eri-a using the 5

first resi sbpihbohéid {HG SR & 'f%&q{léhgiraéf onds kevéﬂ;e @e or four

days.

SUMMARY OF THE INVENTION

The present invention has been made to solve such
problems. An object of the present invention is to avoid
drawbacks of the conventional electrolytic plating method in a
fabrication method of a wiring substrate for mounting a
semiconductor element by adopting the electrolytic plating
method in forming a bump or a bonding pad and thereby
eliminating the necessity of forming a lead wiring at every
wiring while avoiding the drawbacks of the above described non-
electrolytic plating method.

A fabrication method of a wiring substrate for mounting
a semiconductor element according to a first aspect of the
present invention includes forming a resist film (first resist
film) of a negative pattern for forming a wiring film and a
resist film (second resist film) of a negative patfern for
forming a bump or a pad on a surface of a metal base, conducting

electrolytic plating of a bump or pad material by using the



formng a bunp or a pad, then renoving only the second resist film and
“formng a wiring filmby conducting electrolytic plating wiwth the first
resist filmserving as a mask. According to the fabrication nmethod of the
W ring substrate for mounting a sem conductor el enent according to the
first aspect, therefore, in a stage beforg_the wiring filmis forned,
plating is conducted by using the resist filmhaving a negative pattern

W th respeatirk@ tBgidtrfimm fdddntded sebentesesistitinhad g maskggehbyeby
pattern with respect to the bunp or pad as masks, and thereby the bunp or

pad is forREmiAy hhBukp Er &f gdf! tbleat &aaoviitaﬁr&ipy &hd hRcoidalreBase can

be used as a potential transm ssion neans. Wthout providing a lead circuit

for el ectrdlinm,Capiakbffling enefrangy il Bynaoﬁﬂuéaﬂ@éélélﬁ:ﬁdl?ﬁ@ by the
el ectrolytic plating. Therefore, all drawbacks of the nethod of form ng the

bunp or pagitiny #Ethhenhdonptactrcidd ¢ilhabbpgifgnadea apided. In
addition, the necessity of formng the electrolytic plating lead circuit

for providing a poieebraing! t6Vehy FiBr KAilon T msRRBAUSE Nehé eidistrol ytic
plating nmethod is not presént, either. Therefore, the drawback of

convent i onadurtaaiteo vl fioRh€indth FEMIRG NG LB aYehERE adcd i dd @he
nmet hod of a wiring substrate for nounting a sem conductor el enent according

to a secondspsie@spelctt heherepsre, | iy eidtiyd BeldedesStR@NLELIAQEilm is

el ectrolytic plating of a 6 bunp or pad ‘material on a surface of a netal

base by usif@imed, plating is conducted by using the resist film having.a
negative pattern with respect to the wiring film and the resist
film having a negative pattern with'respect to the bump or pad
as masks, and thereby the bump or pad is formed. At the time of
that plating, therefore, the metal base can be used as a
potential transmission means. Without providing a lead circuit
for electrolytic plating, therefore, the bump or pad can be
formed by the electrolytic plating. Therefore, all drawbacks of
the method of forming the bump 6r pad by using the
nonelectrolytic plating can be avoided. In addition, the
necessity of forming the electrolytic plating lead circuit for
providing a potential at every wiring film when using the
electrolytic plating method is not present, either. Therefore,

the drawback of conventional electrolytic plating method can be

avoided.

A fabrication method of a wiring substrate for mounting
a semiconductor element according to a second aspect of the

present invention includes conducting electrolytic plating of a



resist filmhaving a negative pattern with respect to a wiring filmto be
‘formed, as a mask, thereby formng a bump or a pad, furthernore conducting
el ectrolytic plating of a wiring filmmaterial on the pad on the surface of
the metal base by using the resist filmas a mask, and thereby form ng a
wiring film According to the fabrication nmethod of a wiring substrate for
nmounti ng a sem conduct or el enent accordiﬁb to the second aspect, there;O{e,
the resis ' f | egt LV ] i riong film
o used ad T ThaBROT B PSE il Y steate B p kel ULy ARl K et

Lhe 10" MG A e 40BN 9T B B BEIPLAOR PLobdSe W W i o€

conducted I n such a state ?hat " "base 1'S sure prese .

tr ansni ssi o Tsan e SPFREAT & & it "HrBrehd Rl fTndry BEHH B & B 1 ©
Bl ating, Mo aieangre, Ppnguabiay G AyA3 B h0ree ¥ WIPHE B Y 2
necessi (y rEqtand Sat EREVbag (h M bR oF BT Hera? Bite B fipddt

Drov! 0 19 eh st SCHImitE | W S sUERRo! Doy ELESS TR C
convent ional el eCtiflatdinoPka! LAY PREFRGERI i U8da | gl tion. since

the resist filmserving a : el'ectively rormng the
bondi ng pagh s ST S hobR€1h§Sh SSemiconductor element according to the

second aspect, therefore, the resist film formed as the mask for

selectively forming the wiring film is used as the mask for
selectively forming the bump or pad as well. Both the formation
of the bump or the pad and formation of the wiring film are
conducted in such a state that the metal base is surely present.
At the a time of that plating, therefore, the metal base can be
used as a potential transmission means. Without providing a
lead circuit for electrolytic plating, therefore, the bump or
the pad can be formed by the electrolytic plating. Therefore,
all drawbacks of the method of forming the bump or pad by using
the nonelectrolytic plating can be avoided. 1In addition, the
necessity of forming the lead circuit for electrolytic élating
for providing a potential at every wiring film when using the
electrolytic plating method is not present, either. Therefore,
the drawback of conventional electrolytic plating method can be

avoided.

In addition, since the resist film serving as the mask



filmserving as the mask for selectively formng the wiring film there is
‘al so obtai ned an advantage that a series of processes for selectively
forming the resist filmcan be reduced by one anmobunt. BRI EF DESCRI PTI ON OF
THE DRAW NGS FI G 1A through 1D are sectional views showing a prior art
exanple of a fabrication nethod of a mﬁring substrate for nounting a

sem conductor elenent, in the order of process; FIG 2A through 2C are

sectional ViewWsselewivglgnsbheingrity bundiagaprieisf comhcbris allieoresdsitod
of a wring substrate for nounting a sem conductor elenent, in the order of

process; FIfG1mAdivingas3thar Rasie ctd® 1 edtavel§hesrningr€lee ssas ngd)
through (F) of a first enbodinent of a fabrication nethod of a wiring

substrate fEIIMpWHdreoia aeBbCOPEAiEH £ ARAhtageotHanlat Seties mEsent
i nvention, in the order of process; FIG 4G through 4J are sectional views

showi ng pr osEscasdsGfdrhsetgbt fve1pf fdheidd ke eeBedimenimofa Babfdduaiddon
nmet hod of a wiring substrate for nounting a sem conductor el enent according

to the presgptond\@itun®l, in the order of process; FIG 5A through 5C are
sectional views showi ng an exanple of a nethod for nounting a sem conduct or

el ement by using a w ring sgrbse mEserRIPeaoN’ O2uE fBikwaeted according to
the method shown in FIG 3 and FIG 4, in the order of process; FIG 6A

through 6F are sectrralln iidougholbnNardr SE@stdifal vilws Abhbliagol pHoef a
second enbodi ment of a fabrication nethod

. art example of a fabrication method of a wiring substrate for
mounting a seﬁiconductor element, in the order of process;

FIG. 2A through 2C are sectional views showing another
prior art example of a fabrication method of a wiring substrate
for mounting a semiconductor element, in the order of process;

FIG. 3A through 3F are sectional views showing processes
(A) through (F) of a first embodiment of a fabrication method of
a wiring substrate for mounting a semiconductor element
according to the present invention, in the order of process;

FIG. 4G through 4J are sectional views showing processes
(G) through (J) of the first embodiment of a fabrication method
of a wiring substfate for mounting a semiconductor element
according to the present invention, in the order of process;

FIG. 5A through 5C are sectional views showing an
example of a method for mounting—a semiconductor element by
using a wiring substrate (lead frame) fabricated according to
the method shown in FIG. 3 and FIG. 4, in the order of process;

FIG. 6A through 6F are sectional views showing processes



of a wiring substrate for nmounting a sem conductor el enent according to the
‘present invention, in the order of process; FIG 7G through 7J are
sectional views showi ng processes (G through (J) of the second enbodi nent
of a fabrication nmethod of a wiring substrate for nmounting a sem conduct or
el ement according to the present inventign, in the order of process; FIG
8A through 8D are sectional views showi ng an exanple of a nethod for
mount i ng dPderhzondhc(B) ef cregrcand esbedimentr Piga stk icatiqy @ethodane)
fabricated according to the nethod showmn in FIGS. 6 and 7, in the order of
process; RfGa YAriRgosubstate cfaemawitdngy fefeniaonfingtor celemant (A)
through (D) of a third enbodi nent of a fabrication nethod of a wiring
subst r at e gagorddngt tagthe spresent unvantdiosredn &beortdey o6 pirceasssent
invention, in the order process; FIG 10E through | OG are sectional views
showi ng processes HIE-. {Br shghugly) 76f axe sadtiiahadnivigwseshowfing probressas on
met hod of a wiring substrate for nmounting a seni conductor el enent according
to the predEntthoought i(dn, of nthdieserand aexbasiiments ofFaGfabticationghetdid ar e
sectional views showi ng an exanple of a nethod for nounting a sem conduct or
el ement byoflus mjirdng suhgtsabet for onguntichd easenilcobducapededenenti ng t o
the method shown in FIGS. 9 and 10, in the order of process; FIG 12 is a
per spect i VRcaardang t@ tbet pokeent| tpvemsion, dnithe @rgdert ofepngecess; away to
show its inside; and _

FIG. 8A through 8D are sectional views showing an

example of a method for mounting a semiconductor element by
using a wiring substrate (lead frame) fabricated according to
the method shown in FIGS. 6 and 7, in the order of process;

FIG. S9A through 9D are sectional views showing processes
(A) through (D) of a third embodiment of a fabrication method of
a wiring substrate for mounting a semiconductor element
according to the present invention, in the order process;

FIG. 10E through 10Glare sectional views showing
processes (E) through (G) of the third embodiment of a
fabrication method of a wiring substrate for mounﬁing a
semiconductor element according to the present invention, in the
order of process;

FIG. 11A through 11C are sectional views showing an
example of a method for mounting_a semiconductor element by
using a wiring substrate (lead frame) fabricated according to
the method shown in FIGS. 9 and 10, in the order of process;

FIG. 12 is a perspective view of a portable telephone



FIG 13 is a schematic sectional view showi ng a connection state between a
‘mot her board in a portable tel ephone and a seni conductor device of the
present invention. DESCRI PTION OF THE PREFERRED EMBODI MENTS The present

i nvention can be applied not to only a wiring substrate for nounting a

sem conductor el ement of ordinary BGA and {SP types, but also to a wiring
substrate for nounting a sem conductor elenent of BGA and CSP types of wire
bondi ng t ypeithAa paftrbeingsfutt dwaymton showudtsedinsdestandiB- 30 (JSR), for
exanpl e, can be used (In that case, THB-DI (JSR) 0.5%tetranethyl anmoni um
hydroxi de i s suitafIf).. 1Asia cschemattigi sectiiomalaviey showdngNzerr] 240
(produced by Hitachi Chem cal Co. Ltd.), for exanple, can be used (In that
case, a sodiannesdribonstateobeiwrena guitheirobopwdt inaat pompeakilia telephone
40[err]C] is suitable). In the case where the above described Iiquefied
resi st THB-86l (8] SRuiconduetionsdehice axfi sthef ippesentnmbnwénbionhe first resi st
filmafter the formation of a bunp or a pad can be perfornmed by using, for
exanpl e, THB-SI (JSR) ®ESERAYPTICGN| OBXTHE: PRERERREDe EMBODIMENDS um hydr oxi de
as an exfoliation agent. In the case where, for exanple, a dry film HN 240
(produced by Hitacl®heCpreseat ovention ¢an Use@ppldedyvabtototomlyexond
resist filmafter formation of the wiring filmcan be perforned by using,
for exanpl evizingdiubstinpteofodensistine auseandlogndoetoz0ftend) af t he
exfoliation agent. In many cases, the bunp or the 10 pad is forned of a
gold film exdmary BSEhendnESR| typesh last also to a wiring substrate for

mounting a semiconductor element of BGA and CSP types of wire
bonding type. As a first resist fiim, a liquefied resist THB-30
(JSR), for example, can be used (In that case, THB-DI (JSR)
0.5% tetramethyl ammonium hydroxide is suitable). As a second
resist film, a dry film HN-240 (produced by Hitachi Chemical Co.
Ltd.), for example, can be used (In that case, a sodium
carbonate 1% aqueous solution [with a temperature of 40°C] is
suitable). In the case where the above described liquefied
resist THB-30 (JSR) is used as the resist film, removal of the
first resist film after the formation of a bump or a pad can be
performed by using, for example, THB-SI (JSR) dimethyl sulfoxide
+ tetramethyl ammonium hydroxide as an exfoliation agent. 1In
the case where, for example, a dry film HN-240 (produced by
Hitachi Chemical Co. Ltd.) is uséd, removal of the second resist
film after formation of the wiring film can be performed by
using, for example, a sodium hydroxide 5% aqueous solution

(40°C) as the exfoliation agent. In many cases, the bump or the



pal | adium can also be used. The material is not restricted to the gold.
"Hereafter, the present invention will be described in detail by referring
to an illustrated enbodi nent. FIGS. 3A through 3F and FIGS. 4G t hrough 4J .
are sectional views showing a first enbodi ment of a fabrication nmethod of a
W ring substrate for mounting a sem conductor el enent according to the
present invention, in the order of procé8s (A through (J). In the present
enmbodi mentpad hiss crs@d ofnuegblanfihe. bawwearyy | edhiee mevhli ngushibesd r at e
(lead frane) for T-BGA. (A) As shown in FIG 3A, a nickel film (having a

t hi ckness pd11ddiurexagn @alsd berased. 2 Tigs e ricalaisenolki Bgssripped i
formed on the surface of a platelike netal base (having a thickness of, for
exanpl e, 1Re[@sId/) 1 nade of a copper alloy. Furthernore, a copper film
(having a thickness of, for exanple, 0.1 pn) 3 serving as a plating
underlying fil mi spépsa®ebst hamheoprecBht Siheentubond [willabes s ribe&l &n 3B, a
first resist film4 nade of, for exanple, a |iquefied resist THB-30 (JSR)

s selectiygetyifop tdariaen toSpaciflasttyted hembddisdentasi $trehbi.l Bai s
selectively formed so as to have a negative pattern with respect to a

wiring filghtéhgho3Peaddrrmss.| acethroigh 48! £6éi yect Lundl iviewss spewlingnad
by conducti ng exposure and devel opnent processings after formng the resi st

film4 on ghesvhebodiment o @ fabriilcationematRo® dohea abirihgl sabsitikede
|l iquefied resist THB-30 (JSR) is used as the material of the resist film4,

for mounting a semiconductor element according to the present
invention, in the order of érocess—(A) through (J). 1In the
present embodiment, the present invention has been applied to a
wiring substrate (lead frame) for T-BGA.

(A) As shown in FIG. 3A, a nickel film (having a
thickness of, for example, 2 um) 2 serving as an etching stopper
is formed on the surface of a platelike metal base (having a
thickness of, for example, 150 um) 1 made of a copper alloy.
Furthermore, a copper film (having a thickness of, for example,
0.1 ym) 3 serving as a plating underlying film is formed
thereon.

{B) Subsequently, as shown in FIG. 3B, a first resist
film 4 made of, for example, a liquefied resist THB-30 (JSR) is
selectively formed thereon. Specifically, the first resist film
is selectively formed so as to have a negative pattern with
respect to a wiring film (7) to be formed later. This selective
formation is performed by conducting exposure and development

processings after forming the resist film 4 on the whole



however, THB-D1 (JSR) 0.5% tetramet hyl amoni um hydroxi de, for exanple, is
‘preferably used as a devel oping solution at the tinme of the devel opment.
(© Subsequently, as shown in FIG 3C, a second resist film5 nade of, for
exanple, a dry filmHN err]240 (produced by Hi tachi Chem cal Co. Ltd.) is
formed so as to have a negative pattern with respect to a bunp (6) to be
formed. By conducting electrolytic platingiof, for exanple, gold with the

second r eSigyfada SIﬁe{fﬁ%ngagé é@i%;%eagBBUB &Qéc‘!ic'jﬁgeg l;ﬁlfé‘ﬂ"eﬁs reb95t

exanple, in the range o to 10 [err] I's formed. ofr the selective

f . d i | | ) et o4
ormation Gipd K IR ;%eﬁé?& 44 | {he mteifhbh of H\%fﬁ%% @“ﬁgrr esi st

conducti ng exposure and devel opnent processings a

D T R e, (08, S U RO |
Ferpor at ur SSPES | o PE I s FEoBTA o UoRBRIELKMLES (Y (ool vime
about 5% abane SeVelBERBRS [ o] TC) s an extol | ation sal ution, oy the.

second resist fil m%'iy t%n‘{b%%%gf:?gf ;s%%v%%+v§% R GCprel. :%geaf géé&n&%s}[tstfi I m

4 is hardly eroded i“on, “and nce renal ns nost
Ciis ) t Lo o L] :
(having a tFLBF o dlecdy BELHER. banffo S0 Wy BT mrd 200 (padted by

Hitachi Chemical Co. Ltd.) is formed so as to have a negative

pattern with respect to a bump (6) to be formed. By conducting
electrolytic plating of, for examplé, gold with the second
resist film 5 serving as a mask, a bump (having a thickness, for
example, in the range of 2 to 10 im) 6 is formed. As for the
selective formation of the second resist film 5 as well, it is
performed by conducting exposure and development processings
after forming the resist film on the whole surface. 1In the case
where the above described dry f£ilm HN-240 (produced by Hitachi
Chemical Co. Ltd.) is used as the material of the resist film 5,
a sodium carbonate 1% aqueous solution (with a temperature of 40
°C) is preferably used as a developing solution at the time of
the development.

(D) Subsequently, by using a sodium hydroxide about 5%
aqueous solution (40°C) as an exfoliation solution, only the
second resist film 5 is removed as shown in FIG. 3D. The first

resist film 4 is hardly eroded by this exfoliation solution, and

hence remains almost as it is.



I's formed by conducting electrolytic plating of, for exanple, copper with
the first resist film4 serving as the mask. (F) Subsequently, by using
THB-SI (JSR) dinethyl sul foxide + tetranethyl amoni um hydroxi de as an
exfoliation solution, the first resist film4 is renoved as shown in FIG
3F. (G Subsequently, from for exanple, polyimde or the like, a resin
film(having a thickness of, for exanple225 [err]n) 8 is selectively
formed as shown i nghHl §ubé@quérhe1ygsw dndwh SrbeaeIesEanai LR i epase for
holding the wiring film?7. (H) Subsequently, as shown in FIG. 4H, a sol der
bal | el ect(idainy iaS thaekBEss JhEsr f&x ié|>,n irS el rahgBAoBY25 UES efP g W

conducting electrolytic plating of nickel plating, gold or nickel, and

sol der. (l3s E¥RAIDY byndast $he Wl édeFdlgt it platdnfgebal Basee of

copper is selectively etched fromits back surface Side. A place her eof

cor r espondédigpdi® Wit hiithe WHeEe PesPéOer DL sl iRigea8StRE LW ring fil ns
7 have been formed is etched, and only a portion which should becone an

outer peripheral F(F¥Jddb%e&ubﬁ%ly,A%ytﬂ§iﬁér@héﬁsf|ﬁd%RStﬁﬁhE9hﬁihe

above-nentioned nickel film2 serves as the etching stopper and prevents

the wiringsiiféiidd & RAranebHyROSAmbA DI Db A RE: ah) bxPUPSSOMSHL Y, as
showmn in FIG 4J, the nickel film2 13 and the copper film3 which have

per f f)[ med *ﬁmﬁm@' athd FarekChbBlstt SPDRM4 A € FeBNRO 23Y shibehi 18- FfS. 2
resu , eacC (0]

3F.

(G) Subsequently, from, for example, polyimide or the
like, a resin film (having a thickness of, for example, 25 um) 8
is selectively formed as shown in FIG. 4G. The resin film 8
becomes an insulation base for holding the wiring film 7.

(H) Subsequently, as shown in FIG. 4H, a solder ball
electrode 9 is formed. This formation is performed by
successively conducting electrolytic plating of nickel plating,
gold or nickel, and solder.

(I) Subsequently, as shown in FIG. 4I, the metal base 1
made of copper is selectively etched from its back surface side.
A place thereof corresponding to an area where a large number of
pieces of the wiring films 7 have been formed is etched, and
only a portion which should become an outer peripheral ring la
is left. At the time of this etéhing, the above-mentioned
nickel film 2 serves as the etching stopper and prevents the
wiring film 7 formed on purpose from being etched.

(J) Subsequently, as shown in FIG. 4J, the nickel film 2



the wiring films 7 is no longer in the electrical conduction state with the
‘other wwring filns 7, and becones electrically independent. The |ead frane
is thus conpleted. FIGS. 5A through 5C are sectional views showi ng a nethod
for nounting the above described wiring substrate (lead frane) on a

sem conductor elenent, in the order of process. First of all, as shown in
FIG 5A, a bunp 6 made of gold |located atldn inner lead tip end of each

wiring filrmggg ialeb%ﬁglert @iﬁﬂ: W4 rx%dzg %%gfb%eaf the SEHE YUGOr

el ement 10. Subseque , as shown in a surtace portion of the

sem CondUCté:quﬁlngErﬁ)E%Qri 8y & CRALRS &Y Hg@%ﬂ&h&}lg.-rhigegf £ELu1 83 Wl N

FIG 5C a stiff I's bonded to back faces of the sem conduct or

el enent 10 gpd 4§ ggq_%{en%aqeigi 1?0afbrl?g%F?.:nlv%h%g’;eélé?%?&géf'g?%rgh%{lﬁ[&r esent

enbodi nent, 1n a st ore the wr or ne ating is

conduct ed tQ J,Qf Rslhe LRRTBEREr N1 HEAD T 1M T 1 %hdgﬁgiﬁgh?%iéféé‘t}r%}’a{'rfi the

negative pattern wth respect to theewring film e Seco esi st

filmb5 havi ti | 1 h b 6 th

sk, AL UHERERGRE, | KR RLRE By X R o e Chee "1 Can be used

as the potential trangn sl aRBRaRssc oW P INGA Laat:i6h" & Hdedd
np can y

electrolytic plating, therefore, “the bu e forned

el ectrol ytifoplidiling b aBBEECASEEr BRI A S durlRTalLapPELK Selnd e

met hod of formng t unp by using t yticp I'Ag can
avoi ded, on a semiconductor -element, in the order of process. First of

all, as shown in FIG. 5A, a bump 6 made of gold located at an
inner lead tip end of each wiring film 7 is bonded to each
electrode pad 10a of a semiconductor element 10.

Subsequently, as shown in FIG. 5B, a surface portion of
the semiconductor element 10 is sealed by resin 11. Thereafter,
as shown in FIG. 5C, a stiffener 12 is bonded to back faces of
the semiconductor element 10 and the lead frame via an adhesive
13.

According to the present embodiment, in a stage before
the wiring film 7 is formed, the plating is conducted to form
the bumps 6 by using the first resist film 4 having the negative
pattern with respect to the wiring film 7 and the second resist
film 5 having the negative pattern with respect to the bumps 6
as the masks. At the time of that plating, therefore, the metal
base 1 can be used as the potential transmission means. Without
providing a lead circuit for electrolytic plating, therefore,

the bump 6 can be formed by the electrolytic plating.



but al so the necessity of formng the lead circuit for electrolytic plating
‘for providing a potential at every wiring film7 when using the

el ectrolytic plating nethod is not present. Therefore, the drawback

i nherent to the conventional electrolytic plating nmethod can be avoi ded.

FI GS. 6A through 6F and FIGS. 7G through 7J are sectional views show ng a
second enbodi nent of a fabrication nethod4of a wiring substrate for

mount i ng apiaf FARAUGIR" oRL§NBIT e Urliviadke bEetRben8Bhod NWENEdMAing N t he
order of processes (A) through (J). In the present enbodi nent, the present

i nvention i3S AR BPRISIAE theandhéldik il ak9hg TcaBPe Cdva d&y pondi ng
type. (A) There isl%PeSz;'r gd aeprrloduct ir?l\j\%lchtpgg shgwncai n Fl c-‘f B6A, a

nickel filpad hadddre WiicekBeey 6f £dhiky AN Qead k8rELiL foserving as an
etching stopper is fornmed on the surface of a platelike netal base (having

a thi cknesg; & vrd Bt & qmltang@er[ﬁf&}miﬂg @%@nﬁaqoaﬂeévgkgoa[ﬁrﬁw

further, a copper film(having a thickness of, for exanple, err]m 3

serving asgfpl Atyiith Wdsld xhageiébeaf—ém% ;@%éslgg %@ghoﬁBhssﬁgéeguent ly,

as shown in FIG 6B, a first resist r exanp

| iquefied passeht THER b2, itﬁefsal:é%éc‘!}?'i/nﬁé}fé?ﬁcd +ooRBE boRdkh¥iohdt

first resist filmis selectively fornmed so as to have a negative pattern

Wth respesiectrdfyt f Pt nbkhBl( dinifle bevdaiad |ater . Devel oprent s
conducted by using, for exanple, THB-D1 (JSR) 0.5% tetranet hyl
FIGS. 6A through 6F and FIGS. 7G through 7J are
sectional views showing a se;ond embodiment of a fabrication
method of a wiring substrate for mounting a semiconductor
element according to the present inﬁention, in the order of
processes (A) through (J). In the present embodiment, the
present invention has been applied to a wiring substrate for T-
BGA of wire bonding type.
(A) There is prepared a product in which as shown in
FIG. 6A, a nickel film (having a thickness of, for example, 2
um) 2 serving as an etching stopper is formed on the surface of
a platelike metal base (having a thickness of, for example, 150
um) 1 made of a copper alloy, and further, a copper film (having
a thickness of, for example, 0.1 um) 3 serving as a plating
underlying film is formed thereon.
(B) Subseqﬁently, as shown in FIG. 6B, a first resist
film 4 made of, for example, a liquefied resist THB-30 (JSR) is
selectively formed. Specifically, the first resist film is

selectively formed so as to have a negative pattern with respect



ammoni um hydr oxi de as a devel opi ng solution. (C) Subsequently, as shown in
‘FIG 6C, a second resist filmb5 nade of, for exanple, a dry film HN\ 240
(produced by Hitachi Chemical Co. Ltd.) is formed so as to have a negative
pattern with respect to a bonding pad (6) to be forned. By conducting

el ectrolytic plating of, for exanple, gold with-the second resist filmb5
serving as a mask, a bonding pad (having 1P t hi ckness, for exanple, in the

range of 2 ¢® dGiraiid BH1R i(3)fes B fdrmida 1aeeler pevelopreOnict i ng
el ectrolytic plating of, for exanple, nickel, an ultrasonic vibration

spread preveshdudtdd By LRangHILer fétdagiy Clonesd10faskyr o esa b Eranedhil 14
is formed. This ultrasonic vibration spread preventing film 14 functions to

prevent ul t seeRiwn \Hydrdxide asphi@sveBdPingayluegoaycting ultrasonic
bondi ng between an el ectrode of a sem conductor elenent (10) and the pad 6

of the wiring film ﬁcpﬁdlﬁé@eﬂﬂﬂeaé 1&novn OfR SRR J a2BEcBRE NBesist
uncontributive to the wire bonding. As for the devel opnent for patterning

the second gephst mdddNoF, ForOdkbipre] LOndhe AOPMAGEOUd FpkEbLesd (B 2
tenperature of 40[err]C), for exanple, is used as a devel oping sol ution.

(D) Subsequgithdni hditidil @o3odidl) hyslr fonhles aRP s TP RAVBOHSnEGA+HYON
(40[err]C) as the exfoliation solution, only the second resist filmb5 is

renoved as phewBri witis rddpectheoalO¥Ending Jifadmmc}i e e ifbthedssiny film4
an

is hardly eroded by this exfoliation solution, hence remai ns alnost as
It 1s. conducting electrolytic plating of, for example, gold with -the

second resist film 5 serving as a mask, a bonding pad (having a
thickness, for example, in the range of 2 to 10 um) 6 is formed
first. Furthermore, by cohducting electrolytic plating of, for
example, nickel, an ultrasonic vibration spread preventing film
(having a film thickness of, for example, 5 pm) 14 is formed.
This ultrasonic vibration spread preventing film 14 functions to
prevent ultrasonic vibration applied later when conducting
ultrasonic bonding between an electrode of a semiconductor
element (10) and the pad 6 of the wiring film 7 by using a wire
(16) from spreading and being uncontributive to the wire
bonding. BAs for the development for patterning the second

resist film 5, a sodium carbonate 1% aqueous solution (at a

temperature of 40°C), for example, is used as a developing

solution.

(D) Subsequently, by using a sodium hydroxide about 5%
agueous solution (40°C) as the exfoliation solution, only the

second resist film 5 is removed as shown in FIG. 6D. The above-



(E) Subsequently, as shown in FIG 6E, a wiring film (having a thickness,
for exanple, in the range of 25 to 30 [err]m 7 is fornmed by conducting

el ectrolytic plating of, for exanple, copper with the first resist film4
serving as the mask. By the way, 7a denotes a chip bonding area of the
wiring film?7 for bonding the sem conducigr el ement (10). (F) Subsequently,
by using THB-SI (JSR) dinethyl sulfoxide tetranet hyl ammoni um hydr oxi de

as the exfpéreidriea Fahreli eBsibberiinsd iLHSaWy lePodiedSpyeeRY€d as shown in
FIG 3F. (G Subsequently, from for exanple, polyimde or the like, a

resin fil ntfedifdocn S016EA6AT Qhd A&McE @ dmlihs WAnb3tr hY) i8 i§, sel ectively
formed as shown in FIG 7G The resin film8 becones an insul ati on base for

hol ding the wiringc#y |gibsequdhtPYDS8EUSHGIY  iRSFRAOWE,| i Hi®ingHeifmsol der
bal| electrode 9 is fornmed. This formation is perfornmed by sucCessively

conduct i ng(RheLAd A WH e KMk, NGopl eRhREES , PLAING r0RJd o 28i £kebo Jgﬂgﬂ

solder. (1) Subsequently, as shown in G 71, the métal base 1 na

copper is $gl e6there!ny oHRdtingMel bt Pt SRS R U, ?otE'hgﬁﬁﬁi'@r eof

corresponding to an area where a | arge nunber of pieces o Ing filns

7 have beefoppef@itis e Hadstands9BLY £21R04 LEOR MY Eb SR A sRECOBE

outer peripheral ring la 17 is left. At the ting of this etching, the

gi ckel filgag,fracaémntess U pehoRlRAgSLPORES L Atk REAMETY Fite 7Webkng film

bonding the semiconductor element (10).

(F) Subsequently, by using THB-SI (JSR) dimethyl
sulfoxide + tetramethyl ammonium hydroxide as the exfoliation
solution, the first resist film 4 is removed as shown in FIG.
3F.

(G) Subsequently, from, for example, polyimide or the
like, a resin film (having a thickness of, for example, 25 ym) 8
is selectively formed ‘as shown in FIG. 7¢. The resin film 8
becomes an insulation base for holding the wiring film 7.

(H) Subsequently, as shown in FIG. 7H, a solder ball
electrode 9 is formed. This formation is performed by
successively conducting electrolytic plating of nickel plating,
gold or nickel, and solder.

(I) Subsequently, as shown in FIG. 7I, the metal base 1
made of copper is selectively etched from its back surface side.
A place thereof corresponding to an area where a large number of
pieces of the wiring films 7 have been formed is etched, and

only a portion which should become an outer peripheral ring la -



formed on purpose from being etched. (J) Subsequently, as shown in FIG 7J,
‘the nickel film2 and the copper film 3 which have already perforned the
role as the etching stopper are renoved by etching. As a result, each
wiring film7 is no longer in the electrical conduction state with the
other wiring film?7, and becones electric?gly I ndependent. The | ead frane
I's thus conpleted. The surface where each™wring film7 of |ead franme

(inclusive g8 Yajtis mxporcdiRecofeehieetttifge e Wickelassegi zonduct or
el ement is nounted. FIGS. 8A through 8D are sectional views show ng an

exanpl e of gufietiess fos tAYRitChEng 8€68hEENJANd gir@s}éi{%n_tthb)’wﬂﬁiﬂg tiem | pad
frame fabricated by the nmethod shown in FIGS. and 7, in the order of

process. TheopRédosh VhitpdsV fiond®edhgbedchydl eferring to FIG 8. First of
all, as shown in FIG 8A, a sem conductor elenent 10 is chip-bonded to the

chip bonding area 7a79fstbeeqidritly,§ dsMshowhSiferot es7 N adhesickel film 2
Subsequently, as shown in FIG 8B, connection between el ectrodes of the

seni conduct @hdetREES6pPEr At e Wil RAvBadSréa®f pdiecdindd@nbl kB &S
conducted by neans of wi re bonding. 16 denotes its wWre. This w re bonding

i s conduct ednby edshifigt S€opihdr ax@iremddi BY- eféhihg! tAd® relaielt easpnic
vi bration spread preventing film 14 prevents ultrasonic vibration from

;goi gr eadi ngridffgCeNlhi PUi€£snd AdriRrf avwokabl 818t Li LN it idassthbed
| with the other wiring film 7, and becomes electrically
independent. The lead frame is thus completed. .The surface
where each wiring film 7 of lead frame (inclusive of 7a) is’
exposed becomes the surface on which a semiconductor element is
mounted.
FIGS. 8A through 8D are sectional views showing an

example of a method for mounting a semiconductor.element by
using the lead frame fabricated by the method shown in FIGS. 6
and 7, in the order of process. The method will now be
described by referring to FIG. 8. First of all, as shown in
FIG. BA, a semicohductor element 10 is chip-bonded to the chip
bonding area 7a of the wiring film 7. 15 denotes an adhesive.
Subsequently, as shown in FIG. 8B, connection between electrodes
of the semiconductor element 10 and the bonding pads 6 of the
wiring film 7 is conducted by means of wire bonding. 16 denotes
its wire. This wire bonding is conducted by using the
ultrasonic bonding. At that time, the ultrasonic vibration

spread preventing film 14 prevents ultrasonic vibration from



Thereafter, as shown in FIG 8C, the sem conductor elenent 10 and the wires
16 descri bed above are sealed by resin 11. Thereafter, as shown in FIG

8D, a stiffener 17 serving also as a heat spreader is bonded to the sealing
resin 11 and the lead frane via an adhesive 18. In the present enbodi nent
as well, the sane effects brought about in the above described first

enbodi nent can be brought about. FIGS. 9A8t hrough 9D and FIGS. 10E through

10G show aspreadiimgrzodi rentrdbutesabsi €itd | fxvomibled wikeabonding asibstrate
for nounting a sem conductor el enent according to the present invention, in

t he order désqrilmmssaldoVe. hrough (G . In the present enbodi nent, the
present invention has been applied to a wiring substrate (lead frame) for

T- CSP of wire bondimeréafieer (A)s Ahowhonn FIGF| 8%, Y%he adiidionldulceoret al base
(having a thickness of, for exanple, 150 [err]nm) 1 nade of a copper all oy

I S prepar edlefnt t 50 sand ade wireesilst déstiKed Sals®tee Gre gle1kar Bpdresin
Specifically, the resist filmis formed selectively so as to have a

negative palterThetédftespeni showh Wnr Fig. f 8 M4 Beifrder armedriahgr. As
the metal base 1, the netal base having, a nickel film for exanple, (of 2

[err]min abhsokagss)héat neyskentiar dky bondedets Uehatsed gl dlesi@r 11ngnas an
et ching stopper may be used. 19 (B) Subsequently, as shown in FIG 9B, a

plating fikhe2lead foamedvim drhadhesfigee1ef the netal base 1 by
el ectrolytic

In the present embodiment as well, the same effects
brought about in the above described first embodiment caﬂ be
brought about.

FIGS. 9A through 9D and FIGS. 10E through 10G show a
third embodiment of a fabrication method of a wiring substrate
for mounting a semiconductor element according to the present
invention, in the order of process (A) through (G). - In the
present embodiment, the present invention has been applied to a
wiring substrate (lead frame) for T-CSP of wire bonding type.

(A) As shown in FIG. 9A, a platelike metal base (having
a thickness of, for example, 150 ym) 1 made of a copper alloy is
prepared. On its surface, a resist film 4 is selectively
formed. Specifically, the resist film is formed selectively so
as to have a negative pattern with respect to a wiring film (7)
to be formed later. As the metal base 1, the metal base having,
a nickel film, for example, (of 2 uym in thickness) formed

entirely on the surface thereof serving as an etching stopper

may be used.



plating while using the resist film4 as a mask. As shown in a |ower right
‘part of FIG 9B, this plating film20 has a three- |ayer structure
including a nickel film21 serving as an etching stopper, a gold film®6
serving as a bonding pad (where the gold film®6 in the present enbodi nent
Is formed on the surface of entire wiring film and the present enbodi nent
Is different fromthe second enbodi nent in9this point), and a nickel film

14 serving as an ul LB psaibdedidiiay! 08sSRheal B MRILIGH) B biac 1R £1fh o0

this plating film20 1s obtalined Dy conducting electrolytiC platfng w

the resist hs Sofné® ol NhASurtAcHRSE LHE Sfield add 1! ?’ﬁ’gg&%h%ﬂ%l&rﬁl’

gold, and nickel. In the case where the neta se hav a nic

serving as Fmstﬁgmglét@qefd tfhf%ir gsgiee fggnw(}i%eas?r([)a‘;s?ég h?g%ﬁ%niﬁ%ed

as the netal base 1, the nicKel m 21 ne not

Subsequent | bene { I W Eq ' d kckn for
exarrpﬂe, ini?‘ﬁg%rgnge 01%5&2‘35: otcio E%%.p%B,7%%12%%%%}1{;(&3?%1%&&%&%95 Efifee-
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serving as the mask. By the way, not es rea of
Fesi ot 111 mesoPRer 2B Ao PR HISRVING 25 F Fiing Ko (s FEhe b8Fg,
o Sl L CUSE S8 chOprosc LBRaiBobEAE R4 00 SUEYGE O
resin film &ntire wiring film, and the present embodiment is different from
the second embodiment in this point), and a nickel film 14
serving as an ultrasonic vibration spread preventing film.
Therefore, this plating film 20 is obtained by conducting
electrolytic plating with the resist film 4 serving as the mask
three times in the order of nickel, gold, and nickel. In the
case where the metal base having a nickel film serving as the
etching stopper formed on the whole surface thereof is used as
the metal base 1, the nickel film 21 need not be formed.
(C) Subsequently, as shown in FIG. 9C, a wiring film
(having a thickness, for example, in the range of 25 to 30 um) 7
is formed by conducting electrolytic plating.of, for example,
copper with the first resist film 4 serving as the mask. By the
way, 7a denotes a chip bonding area of the wiring film 7 for
bonding the semiconductor elemeni (10).
(D) Next, the resist film 4 is removed as shown in FIG.

9D.

(E) Subsequently, from, for example, polyimide or the



becones an insul ation base for holding the wiring film7. (F) Subsequently,
'as shown in FIG |0F, a solder ball electrode 9 is formed. This formation
is perfornmed by successively conducting electrolytic plating of nickel
plating, gold or nickel, and solder. (G Subsequently, thenmetal base 1 made
of copper is selectively etched fromits back surface side. A place thereof
corresponding to an area where a | arge nagber or erlng filmns Z have been
fornmed is gigRed ; sian o EEQTE e

peri pher al Qtrllﬁﬁé ?aﬁfgglﬁqer%i%ﬁfna&@%uﬁlggt F\Arr’ghggklﬁﬁlgg g%'chl ng, ’%E“éﬁlr%'czgl “}n?l ir;n 21

functions 3s thee8tehbiy dfa@l%grasa@ﬂo%emnﬁﬁt hgomi rg\%fﬁié&y F19gd on

pur pose from bei ng etche equently, as shown In the nickel

(11 m 21 weagholes Ber LALSRILIAE ke 25 HRISHENLA0 ol omagreisy removed by

etching. As a result, ace 0 tthe wiring

films 7 is exposed (@’r?dSﬁfJS%glserP@fJ oryg gg%wrfno:i% Fsal hfopongi%gl&e)%g.balﬂ t he

case where the netal "base i ng “d nick | Sérving as t hing

st opper foreri%@-"%g%h?i #no#ﬁﬂtg facl%itsh%ro‘iﬁ{;}t%tgnuigdggfjgéﬁﬁeﬁ | base 1,

removi ng the nick 1 'ons Not “on 0 expo e gol Li I mﬁ but

I es2k Al A t.her
ring 111 morend ke S S Stttk Plat ih Dol AR d S e
wiring fil goihed gggkgign%{lfns%ai n the 21 conpleted state. The

surface where each wring ) of the lead frame is exposed becones
the side surface ongjhisGBs@quently, the metal base 1 made of copper is

selectively etched from its back surface side. A place thereof
corresponding to an area where a lafge number of wiring films 7
have been formed is etched, and only a portion which should
become an outer peripheral ring la is left. At the time of this
etching, the nickel film 21 functions as the etching stopper and
prevents the wiring film 7 formed on purpose from being etched.
Subsequently, as shown in FIG. 10G, the nickel film 21
which has performed the role as the etching stopper is removed
by etching. As a result, the gold film 6 on the surface of each
of the wiring films 7 is exposed and it can perform the role as
the bonding pad. In the case where the metal base having a
nickel film serving as the etching stopper formed on the whole
surface thereof is used as the metal base 1, removing the nickel
film functions not only to expoéé the gold film 6 but also to
electrically separate each of the wiring films 7 from the other
wiring film 7 and make each of the wiring film 7 independent

from the other wiring film. The lead frame is thus in the



sem conductor elenent is nounted. The present enbodinent is different from
‘the first and second enbodinents in that the selective formation of the
gold film®6 serving as the bonding pad is conducted by using the resist
film4 used as the nmask in selective formation of the wiring film7 as it
I's. However, the point that the netal base 1 can be used as the potential
transm ssion neans at the tinme of plating2ls conpletely common to the

B Toad i oo pPFStedMhacks, | rhd' albfeRs i Tt eannbe 1 b nba B 0
the bump 6 EJSt Re S oramiet 1%, RBredh M TRt Aheo e e Braters auorbeh dn
i ke the SPAEEPRIA sidfent’ o BB PRSI S not necessary 1o form the | oad
e Tcult o7 el oot ontd! B BN ARERY. 68 B ERLEN Al BECHLAL AN
Comvent 0ok oBhRE LA e IRS, R Y Sl BIULAL Ot T
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e e AP EOER e P SR haBes AR o, P hon e "
SeniCondUCt%&rihsnffimt»/as it is. However, the point that the metal base

1 can be used as the potential transmissioh means at the time of

plating is completely common to the present embodiment and the

first and second embodiments. Without providing a lead circuit

for electrolytic plating, the pad 6 can be formed by the

electrolytic plating. Therefore, all the drawbacks.of the

method of forming the bump 6 by the nonelectrolytic plating can

be completely avoided. 1In addition, in common with the first

and second embodiments, the effect that unlike the electrolytic

plating method it is not necessary to form the lead circuit for

electrolytic plating to provide a potential at every wiring film

7 can be brought about. Therefore, the drawback inherent to the

conventional electrolytic plating method can be avoided. 1In

addition, since the resist film serving as the mask for

selectively forming the bonding bad 6 is common to the resist

film serving as the mask for selectively forming the wiring

film, a series of processes for selectively forming the resist

film can be advantageously reduced by one amount.



using the wiring substrate (lead frame) fabricated by the method shown in
‘FIGS. 9 and 10, in the order of process. The nethod will now be descri bed

by referring to FIG 11. First of all, as shown in FIG 11A a

sem conductor elenment 10 is subjected to chip bonding. Nuneral

15 denot es

an adhesi ve. Subsequently, as shown in FIG 11B, connection between

el ectrodes of the seniconductor elenent 2@ and the bondi ng pad

s 6 of the

wiring film?7 is cendsct eda byhrdags 19k wréeséeesz'bﬂgl Jfewle N Rdid ﬁ]gnWi re.

This wire bonding is conducted by using the ultrasonic bondi ng.

ni ckel

film14 poekanple! be A0heida A HBkntng! b SSANGHANAH IRuE@MSPr €adi ng

as described a

el ement 10 @adgt BRe Vi £5nd St RRY qday Feahd) 1% %ﬁé&E&W

C, in which a sem conductor elenent is nounted on the wiring-s

ove. Thereafter, as shown™in FI G t he sem cond

ctor

Ll:‘glfeo hefihiCe

ubstrate

manuf act ur ighawiy ihhe1&8br 6 catd oy Mathqgeobrhibe sfegg&?égwenfﬂeoreue@%aﬂ bed

above, is nounted in an el ectroni'c appl i ance such

portabl e tejianhaBe Pe WBsEHibad %}p%fel}rﬁ ? td2F18" ﬁ‘.e lh st
sem conductor device C constitutes at |east a part o

of the portgka tal ?ﬁbonﬂﬁ\ &Mdd&t%&@eléaenkhgoa@ev&

sem conduct or devi ce is nounted on a nother board wth

exanpl e

all, as

an |ntern CI(CUIt

e ggﬁiable

tel ephone Ahi b&%d&ﬁﬁhoﬂﬂméfbf'ﬁ dehot@lse el adfss Baf tf\%é@ﬂ@{tlt&oa

are electrically connected to the external electrode

shown in FIG. 11B, connection between electrodes of the

semiconductor element 10 and the bonding pads 6 of the wiring

film 7 is conducted by means of wire bonding. 16 denotes its

wire. This wire bonding is conducted by using the ultrasonic

bonding. The nickel film 14 performs the role of preventing

ultrasonic vibration from spreading as described above.

Thereafter, as shown in FIG. 11C, the semiconductor

element 10 and the wires 16 are sealed by resin 11.

A semiconductor device C, in which a semiconductor

element is mounted on the wiring substrate manufacturing by the

fabrication method of the present invention described
mounted in an electronic appliance such as, for examp

portable telephone A, which is shown in FIG. 12, or t

above, is
le, a

he like.

The semiconductor device C constitutes at least a part of an

internal circuit of the portable-telephone A.

As shown in FIG. 12, the above-mentioned semiconductor

device C is mounted on a mother board B within the portable

télephone A.



sem conductor device C, respectively. According to the fabrication nethod
‘for a wiring substrate and the sem conductor device of the present

i nvention, a small-sized sem conductor device having a fine pitch can be
manuf actured accurately and satisfactorily. Thus, if such device is
enployed in an- electronic appliance, it is possible to make the electronic
appliance small in size. According to the23abrication nethod of the wring

substrate for rmuntw%mﬁler.{hcwducmr &l SBBaRL It Rl Rothét Nbdard s @
stage before the wiring filmis formed, plating is conducted by using the

resi st fil nyhavéndbritedalyl ¥8nAatted Nedikk 'SaRaGalt @1kBervlei 9% F idHB and
the resist filmhaving a negative pattern with respect to the bunps or pads

as nmasks, agmidEHdidNARYERS Ol resec@velpr Med. At the tinme of that
plating, therefore, the netal base can be used as the potenti al

transm ssion nmeans. aMédAPitg RIPEhd REbRitERfos | fidttida fr @l e/khakytic
plating, therefore, the bunps or pads can be forned by the electrolytlc

pl ating. ThgusEpr&re Ada d&ﬁ:“’%@ﬁﬁ%oﬁfiué@@r nEdhck Ar fLark g*hﬁi‘éshhfe HFRSE 25

pads by using the nonelectrolytic plating can be avoi I'n addition, ?he

necessity of ERAT DG dhadoniherbl Ii@héé v g/ td Cflmeatp':dﬂgnf ean be
providing a potential at every wiring filmwhen using the €lectrolytic

plating ”Etﬁﬁﬂufécfﬁ%ed”éﬁﬁﬂf&téQ&tQﬁﬂ sgbféfﬁé%éhliﬂ“3 WRubagk sucg4

i nherent to the conventional eleCtrolytic plating rethod can be avoi ded.
device is employed in an electroplc appliance, it is possible to

make the electronic appliance small in size.

According to the fabrication method of the wiring
substrate for mounting a semiconductor element according to
claim 1, in a stage before the wiring film is formed, plating is
conducted by using the resist film having a negative pattern
with respect to the wiring film and the resist film having a
negative pattern with respect to the bumps or pads as masks, and
thereby the bumps or pads are formed. At the time of that
plating, therefore, the metal base can be used as the potential
transmission means. Without providing a lead circuit for
electrolytic plating, therefore, the bumps or pads can be formed
by the electrolytic plating. Therefore, all drawbacks of the
method of forming the bumps or pads by using the nonelectrolytic
plating can be avoided. 1In addi%ion, the necessity of forming
the lead circuit for electrolytic plating for providing a
potential at every wiring film when using the electrolytic

plating method is not present, either. Therefore, the drawback



According to the fabrication nmethod of the wiring substrate for nounting a
‘'sem conduct or el enent according to claim2, the resist filmfornmed as the
mask for selectively formng the wiring filmis used as the mask for
selectively formng the bunps or pads as well. Both the formation of the
bunps or pads and formation of the wiring filmare conducted in such a
state that the netal base is conpletely present. At the tine of that

plating, tBghefoke d mh&%bemignwe? X t?:'gclzj itéi%fugg\tggﬁgtﬁbd can be

transm ssion nmeans. Wthout providing a lead ctrolytic

plating, theresege. the bunps or pads can be forned by the electrolytic
pl ati ng. Therefore, all drawbacks of the nethod of form ng the bunps or

pads by using the ﬂ&é@tﬁﬁf&e glc?’téh‘é E!af)’i:ij.ﬁg.tﬁﬁﬂ H&tﬁ&&?é’f‘p#hé .’lvﬁq;ilxigtri on, the

necessity of formng t circurt for electrolytic ating

brovi di N9 84BQLERL atoluSUAI Mgl LBR: ELhALARSP WPLAtht Nl Bkt | c

plati ng nmethod Is not present, “either. or e, I"nherent to

Lo SOThenLans) 22 Phe LA Andl eIl 107 A8 b0 WAL Iaieddl BAg) | N

since the resist fil'mserving as the mask for se ormng the

si no: > e fras! _
ol cot Pyol o aine  ERTTRICIy [l BY Shell 8, TR WA ol MBS, age

sel ectivel there i s al so obtar net .
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substrate pumps or pads and formation -of the wiring film are conducted in
such a state that the metal base is completely present. At the-
time of that plating, therefore, the metal base can be used as
the potential transmission means. Without providing a lead
circuit for electrolytic plating, therefore, the bumps or pads
can be formed by the electrolytic plating. Therefore, all
drawbacks of the method of forming the bumps or pads by using
the nonelectrolytic plating can be avoided. In addition, the
necessity of forming the lead circuit for electrolytic plating
for providing a potential at every wiring film when using the
electrolytic plating method is not.present, either. Therefore,
the drawback inherent td the conventional electrolytic plating
method can be avoided.

In.addition, since the resist film serving as the mask
for selectively forming the bonding pads 6 is common to the
resist film serving as the mask for selectively forming the
wiring film, there is also obtained an advantage that a series

of processes for selectively forming the resist film can be



for mounting a sem conductor elenment according to claim3, the netal base
"having the etching stop filmon the surface thereof is used as the netal
base. After the wiring filmthe and the bunps or pads are forned,
therefore, it is possible to prevent erosion of the wiring filmby the
etching stop filmat the tine of etching r etching the netal base from
Its back surface and thereby renoving un essary parts of the netal base.
And by renowedgradidyetonke agoahep filmafter the etching, such a state that
all the wiring filnms are electrically connected to one another by the
etching stop fil miscaidimateda faboidetiowmistheehof af wilténgi subgtifaders
can be nmade electrically independent, and furthernore, the pads or bunps
can be exposed.mdiavtiity deSemikeddpeederebsart edicardingotot beapheserihe
i nvention with reference to the acconpanying drawings, it is to be
under st ood inbaal teesepriesenig itheeetthing sstup #iln todd the shefabevehsmsds oned
enbodi nents and that various changes and nodifications can be effected
therein by tseuséd|d=dle ridvalabaseit hnttexefiss twind iy Filnhehspand ttigs
scope of the present invention as defined in the appended cl ai ns. 26
What is cl abompsisr gadsA dr@bifiorakdonthet éforef i W ipogsibhset £ot prévént
nounting a sem conductor elenment, characterized by conprising the steps of:
form ng a feresiorsosttie lwirhiayy fdla begtlheé erqlaingestop ifilmeapeche t Pime
wiring filmto be fornmed, on a surface of a

. of etching for etching the metal base from its back surface and

thereby removing unnecessary parts éf the metal base. And by
removing the etching stép film after the etching, such a state
that all the wiring films are electrically connected to one
another by the etching stop film is eliminated. In other words,
each of the wiring films can be made electrically independent,
and furthermoré, the pads or bumps can be exposed.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and
modifications can be effected therein by one skilled in the art
without departing from the spirit or scope of the present

invention as defined in the appended claims.



metal base; formng a second resist filmhaving a negative pattern w

wth
‘Tespect to a bunp or a pad to be fornmed on a predeterm ned -part—of-—sai-d
wiring film on the surface of said netal base having said f resi st
filmformed thereon inclusive of said first resist film conﬂ l Hl IIULI{IJ”"I
el ectrolytic plating of a bunp or pad material on the surfac c M i
base by using said second resist filmas &6rask, and thereby fornming a bunp
or a pad; GRERViSJcPA!Med hessecond resi st f|In1by usi ng a renoval neans

capabl e of renoving the second resist filmand uncapabl e of renoving the

first resist film jand eoBAUCii{¥h SAAHIL IE iy Cwﬂ&:ﬁhbngulgé?faé’& rddyg film

material on the surface of said netal base by using~sal Irst resist film
as a mask, radeiRg" aD¥ehPE Ak Sortididil,| BhaZnchol 2DEd 4 Jfa?%!ﬁtsf_mg of a
W ring substrate for mounti ng a sem conductor e PeRent - acc Ing to clPaim 1,
further compel gicegs 8kter the process of forning said wiring film the

steps of selectively formng an insul ating filmon the side of 27 said
wiring filmof saidoplil Bagerde FOUAL St Walig b ha%%ﬁvégp kS
opening for exposing sald wiring f m partla Iy, dfo er naI

el ectrode i3 peirdspReRi 88- a%lﬁ,ﬁgbfimtﬂanﬁeng Qﬁgdof oﬁ‘ g\néﬁ%ru hstrate

for mounting a sem’conductor elenent as claimed in ¢la ein $ai d
nmetal base pgetghobyed;of a plurality of layers includi ng a

" forming a second resist film having a negative pattern
with re;pect to a bump or a pad to be formed on a predetermined
part of said wiring film, on the surface of said metal base
having said first resist film formed thereon inclusive of said
first resist film;

conducting electrolytic plating of a bump or pad
material on the surface of said metal base by using said second
resist film as a mask, and thereby forming a bump or a pad;

removing only the second resist film by using a removal
means capable of removing the second resist film and uncapable
of removing the first resist film; and

conducting electrolytic plating of a wiring film
material on the surface of said metal base by using said first
resist film as a mask, and thereby forming a wiring film.

2. A fabrication method of a wiring substrate for
mounting a semiconductor element according to claim 1, further
comprising, after the process of forming said wiring film, the

steps of selectively forming an insulating film on the side of



second net al FayeLﬁsELMLng_gg_gg_etching stop layer lam nated on a first
‘metal layer, said first resist film said second resist film said bunp or
pad and said vmjiy mﬂ"m i med on the side of said second netal |ayer,
after the proc ' mumd wiring film an unnecessary portion of

said first metal layet i% renoved by an etching fromits side opposite to
the side of said second netal |ayer while %Zing said second netal |ayer as

an etching sdip wiayierg fan&k bliesgad it BAXRC &S &Y rPOE LA O ings FHidmsecond
netal layer is renmoved by an etching to thereby nake each wiring film

i ndependentand .t foiit iagabbenifngt FeE &pds Mg isadaswheingt £ifWrpamuRingg a
sem conduct or el enent according to claim1 further conprising the steps of

forming an sh¢hfomisippd axeernal salsbemicd HAai bPehdhg. second resi st
filmas a nask before the step of form ng said bunp or pad, and before the

step of form ng sai3l. wix if@dfich®iochohetRed o &f GhirihgskaBskayes ¥y said
netal base with said first resist filmas a nmask, wherein after the steps

of form ng measkimMd i GdnilctnddcubpesEshaiy P/dTAmeal ihabdaiit ] WRYR i
removed by an etching while using said etching 28 stop layer and then as

unnecessar ysad theta bt dscifohingd 610 pRWAI1 Ity LIMUedrsyiAMmeinly g to
t hereby expose said bunp or pad. 5. A fabrication nethod of a wiring

substrate fsecondnidtigl A=A eerdifngoss CAEthidy StapdybP thmifited on
wherein said first netal layer is nmade of copper.

.- a first metal layer, said first resist film, said second resist
film, said bump or pad and said wiring film are formed on the
side of said second metal layer, after the process of forming
said wiring film, an unnecessary portion of said first metal
layer is removed by an etching from its side opposite to the
side of said second metal layer while using said second metal
layer as an etching stop layer, and thereafter an unnecessary
portion of said second metai layer is removed by an etching to
thereby make each wiring film ihdependént.

4. A fabrication method of a wiring substrate for
mounting a semiconductor element according to claim 1 further
‘comprising the steps of forming an etching stop layer on said
metal base with said second resist film as a mask before the
step of forming said bump or pad, and before the step of forming
said wiring film, forming an etching stop layer on said metal
base with said first resist film as a mask, wherein after the
steps of forming said wiring film an unnecessary portion of said

metal base is removed by an etching while using said etching



6. A fabrication nethod of a wiring substrate for nounti ng—aﬁefﬁW

elenment as clainmed in claim1, wherein said second netal
nickel. 7. A fabrication nethod of a sem conductor devi ce C ﬁﬂum )!BK‘H“‘
of electrically connecting said bunp or pad of the sem cond

mounting substrate according to claiml aé}g an el ectrode of a sem conduct or
element. 8. A fabrication nethod of a w g substrate for nmounting a

seni cond_uqz,tt@E ¢h98BNAnd Ch?érﬁcéserdrﬁ@ée@%a%gﬁﬁétéiﬁﬂ shessieRscHing eeBpng a
resist filmhavihg a negative pattern with respect to a wiring filmto be

formed, onagetuibagemébed HEtA émﬁn§Q6duﬁétag¥eé§§é§@Iy41@ Hinf io3g of a
bunp or pad material on the surface of said net base by using said resist

filmas a sk, and thereby formng a bunp or a pad; and conducti ng
el ectrol ytic platlng of awring filmmterial on the bunp or the pad on

the surface of saisd gt %hb?éé&ti?d(n Qﬁéﬂ%&%id a %8Sl 5hBs8safe MBSK, and
thereby formng a 29 wiring film 9. Afabrlcatlon nmet hod of a wiring

substrat e fQin RNk Q%@céﬁ&h&@&?”&i&ﬁexﬁ! e a3Ged §hng1hPmcl alm&eln
further conprising, after the process of formng said wiring film the

steps of sglgetdivaky mbehl N9yeP i I3 dd )n the side of sal d W ring
filmof said netal base to cover said wiring film :

6. A fabrication method of a wiring substrate for
mounting a semiconductor element as claimed im claim 1, wherein -
said second metal layer is made of nickel.

7. A fabrication method of a semiconductor device
comprising a step of electrically connecting said bump or pad of
the semiconductor element mounting substrate according to claim
1 and an electrode of a semiconductor element.

8. A fabrication method of a wiring substrate for
mounting a semiconductor element, characterized by comprising
the steps of:

forming a resist film having a negative pattern with
respect to a wiring film to be formed, on a surface of a metal
base;

conducting electrolytic plating of a bump or pad
material on the surface of said metal base by using said resist
film as a mask, and thereby forming a bump or a pad; and

conducting electrolytic plating of a wiring film
material on the bump or the pad on the surface of said metal

base by using said resist film as a mask, and thereby forming a



and to forman opening for exposing said wiring filmpartially, and formng
‘an external elect ' ' ing. 10. A fabrication nethod of a wiring
substrate for m)uHmm;"mI H‘Mwm[lctor el ement .as clained in claimS8,
wherein said netal *base is ®osned of a plurality of layers including a
second netal |ayer serving as an etching s%ﬁp | ayer | am nated on a first
netal |ayer, said resist film said bunp orf“pad and said wiring filmare
fornmed on thdrindefbimsai d second netal |ayer, after the process of form ng
said wiring film an unnecessary portion of said first metal layer is

removed by an etchi 8g fRofiabticatibn apibodt eft a8 wheing deusytrzaied foecond
netal | ayer while using said second netal |ayer as an etching stop |ayer,

and t her eaf memnzingnaesemsesydsidy @leabnsabdcseaing t&icllaim@gsr fusthepoved
by an etching to thereby make each wiring fil mindependent and to expose

said bunp orcomptisihg, Aafedr itled iproceished Gbraingrs&0d SHDSIHAE 1Mr the
nmounting a sem conductor elenent as clainmed in claim8, wherein after the

step of forritepsapfeseheogiveDp farneingdAns ahdullBt fhg beEE. Wi theaisd geesiest
filmas a nask, the step of formng said 30 bunp or pad is carried out,

and after tleist exirdhgf 6iDinef sed il Wietallg babMoaBoWaN eSLES aF ML iRey triiof Of
said netal base is renoved by an etching while using said etching stop

| ayer and thaml ao formcansapyneg ticm exposding ehehi wgrﬁﬁ?)pfim@aﬂtiaquved
by an etching to thereby expose said bunp or pad. 12. A fabrication nethod

of a wiring anbforatiegf ah external electrode in said opening.

10. A fabrication metﬁbd of a wiring substrate for
mounting a semiconductor element as claimed in claim 8, wherein
said metal base is formed of a plurality of layers including a
second metal layer serving as an etching stop layer laminated on
a first metal layer, said resist film, said bump or pad and said
wiring film are formed on the side of said second metal layer,
after the process of forming said wiring film, an unnecessary
portion of said first metal layer is removed by an etching from
its side opposite to the side of said second metal layer while
using said second metal layer as an etching stop layer, and
thereafter an unnecessary portion of said second metal layer is
removed by an e?ching to thereby make each wiring film
independent and to expose said bump or pad.

11. A fabrication method of a wiring substrate for
mounting a semiconductor element as claimed in claim 8, wherein
after the step of forming.an etching stop layer on said metal

base with said resist film as a mask, the step of forming said



rmuntl ng a sem conductor elenent as clainmed in claim 10, V\,herel Mﬂgm

-metal |ayer is nmade of copper. 13. A fabrication net um mﬂ
substrate for nounting a sem conductor el enment as cl

wherein said second netal layer is nade of nickel. 14" A falbrl cation met hod
of a sem conductor device conprising a ste OD of electrically connecting said

bunp or a pad of the sem conductor el enent nmounti ng substrate according to
claim8 ansh o geid dde cakriedesh€prad tafited! eenstep of forming said
wiring film, an unnecessary portion of said metal base is
removed by an etching while using said etching stop layer and
then an unnecessary portion of said etching stop layer is
removed by an etching to thereby expose said bump or pad.

12. A fabrication method of a wiring substrate for
mounting a semiconductor element as claimed in claim 10, wherein
said first metal layer is made of copper. -

13. A fabrication method of a wiring substrate for
mounting a semiconductor element as claimed in claim 11, wherein
said second metal layer is made of nickel.

14. A fabrication method of a semiconductor device
comprising a step of electrically connecting said bump or a pad

of the semiconductor element mounting substrate according to

claim 8 and an electrode of a semiconductor element.



