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~-{nvention The present invention relates to a sem conductor integrated
circuit and a fabrication process therefor. Mre particularly, the
I nvention relates to a sem conductor integrated circuit which has a
plurality 10 of bunp el ectrodes having a uniformheight, and to a
fabrication process therefor. 2. Description of the Related Art In the

fields of cellular phgsasressDUTOR INYEGRRATED ¢ERUU¥EFS in the
el ectronic information 15 industry, attenpts have recentl ybeen nade to

i ncrease the integratingip IFASRDCOT ION T EROCES P THRREGRSR FOr a higher
i ntegration density, It Is necessary to stably establish electrical and

physi cal connections between mnute el ectrode pads on a sem conduct or
device and 20 interconnections on a substrate nounted wth the

sem conduct j e for the "establishnent of the
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S on electrode pads of the sem conduct or
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The present invention relates to a semiconductor
integrated circuit and a fabrication process therefor.
More particularly, the invention relates to a
semiconductor integrated circuit whichhas aplurality

10 of bump electrodes having a uniform height, and to a
fabrication process therefor.
2. Description of the Related Art

In the fields of cellular phones aﬁd mobile

information terminals in the electronic information

i5 industry, attempts have recently been made to increase
the integrationdensity of semiconductordevices.  For
a higher integration density, it is necessary to stably
establish electrical and physical connections between
minute electrode pads on a semiconductor device and

20 interconnections on a substrate mounted with the
semiconductor device.

One exemplary method for the establishment of
the connections is to form gold bumps on electrode pads
of the semiconductor device. Plating methods are

25 generally employed for the formation of the gold bumps



~1 on the senm conductor device. The plating nmethods are broadly classified
into two categories: an electroless platjing nethod and an electrolytic
plating nmethod. In the electroless plating nethod, a netal of 5 a netal
base to be plated is chemcally replaced with a netal contained in a
plating liquid. Therefore, the electroless plating nethod is advantageous
In that equi pnment such as a plating power source is not required.
However, possible conbinations of the netal base and 10 the plating |iquid

are limted, apd %e%f&%)%gid,{étﬁri deviet@li vohy pbawt Ther abamodshere

el ectrol ess plating ne I's not suitable for formation of a netal film

having a t i&l@&?%e&iats%rrfjﬁgdgﬁﬁgf@&sréalc@gﬁﬁé@é§|: ahe&ife Bl HB LESBBL €T S

as requiredfor ormati on 15 the bunps on the seni conductor devi ce.
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eIectrocheﬁ%xﬁ y “achi éve ~_passing an e riccurrent through a netal
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.electroless plating method is advantageous in that
equipmentsuchasapﬂatingpowersourceisnotrequired.
However, possible combinations of the metal base and
10 the plating liquid are limited, and a plating rate is
relatively low. Therefore, the electroless plating
method is not suifable for formation of a metal film
having a thickness of ten-odd micrometers to several
tens of micrometers as required for the formation of
15 the bumps on the semiconductor device.

In the electrolytic platingmethod, on the other
hand, the plating is electrochemically achieved by
passing an electric current through a metal base to
be plated and a plating liquid.. Therefore, the

20 electrolytic plating methoa can be applied to a
combination of the metal base and the plating liquid
to which the aforesaid electroless plating method
cannot be applied. 1In theelectrolyticplatingmethod,
the platingelectriccurrent increases theplatingrate

25 as compared with the electroless plating method, and



2 a netal filmhaving a thickness of several tens of m croneters can
easily be formed. Therefore, the electrolytig plating nethod is suitable
for the fornmation of.the bunps on the sem conductor integrated 5 circuit.
Next, a bunp formation process enploying the electrolytic plating nethod
will briefly be described. A netal base filmis first fornmed on an

i nsulating film provided on a sem conductor substrate (herein 10 referred
to as "wafer") . Then, a photoresist filmis formed on the netal base

film and aperetgs @iclhohaRd ngnat hth PhRheasi 6t sledyad RN 9! bishogr aphy
technique to expose predeterm ned portions of the netal basefilm i.e., in

bunp el ect mader baekRid HNcaheasas TNGr ¢l t Ebrml 8 PTAbINYE &LECH [ife CUr T ent
is supplied to the netal base film whereby a netal is deposited on the

exposed penld®pgodytie pRiA iPgsadindul o foE MRbikAk Ofo[@.;'%}%ee' ectrodes.

There are three conventionally known nethods for the supp t he plating

electric cyiymnitidh b 2nld bihn %e%ieoe@qi@&nﬁco@aggfﬁg%%%géd

connection of a plating electrode (herein referre _
el ectroge” iiysch 9gmed in the photoresist filmin a peripheral area of the
waf er when the photoresist filmis formed on the netal base film and 25

then the cathode RlgGtrogdey 5,6 OPBEGEA%: 5] Q%%@S%@ employing the
electrolyticplatingmefhodwillbrieflybedescribed.
Ametalbasefilmisfirstformedonaninsulatiﬁg
film provided on a semiconductor substrate (herein
10 referred to as “wafer”). Then, a photoresist film is
formed on the metal base £film, and openings are formed
inthephotoresistfilmbyiaphotolithographytechnique
toexposepredeterminedportionsof themetal base film,
i.e.,inbumpeleétrodeformationareas. Thereafter,
15 a plating electric current is supplied to the metal
base film, whereby a metal is deposited on the exposed
portions of the metal base film for formation of bump
electrodes. There are three conventionally known
methods for the supply of the platingelectric current.
20 In a first conventional method, an opening for
connection of a plating electrode (herein referred to
as “cathode electrode”) is formed in.the photoresist
film in a beripheral area of the wafer when the
photoresist film is formed on the metal base film, and

25 then the cathode electrode is connected to the metal



"3 base fil mthrough the opening. Alternatively, the photo resist filmis
renoved by piercing the photoresist filmwth the cathode el ectrode for

¢ he connection of the cathode electrode to the nmetal base film 5 Mre
specifically, electrode pads 23 are provided on an insulating film 22 on
a.wafer 21, and the wafer is covered with a protective film 24 which has
openi ngs on the el ectrode pads 23 in bunp electrode formation areas A as
shown in Fig. 6. A netal base 10 film25 is forned over the resulting

waf er, andpas@hetiamestBlof (?Hn 2hel opOATRG ON Aleeiiiad i Pasy fitHe 25.
Further, openings are fornmed in the photoresist film26 in the bunp

el ectrode Eﬂfd@bk@hﬁéﬁ&&ﬁn i@ 9 €895y Pli d & MhPrhe PhBieAL ¥4 kR a

cat hode | ectrode 28 for electrical connection of the cathode

el ectrode 238 {9 henmehal é@éﬁoh‘e‘ 1% € FBRUIE S0t $BO¥Bnn 8t PBANGEI MRY
be formed in the photoresist film26 for connection of the cathode

el ectrode tg,d h@a%gic?ée Bage {68 &0 LR é"%aih%a@éuktl'l% wafer 21 is

set in a plating evice 101 as shown in Flg he wafer 21 is supported

by-the gat hode el ‘fvf&f@dﬁp(%%b"‘fiﬁai %”peﬁ'eeccéfé’ﬁ%e zf&gmz'ﬁe”a%_” ace

t her eof faci ng downwar d e oppos an ano ectrod 25 In the

plating degf%%lg%dé5ﬂlgﬁlE%Jdﬂgkqng film 22 on a wafer 21, and

the wafer is covered with a protective film 24 which
has openings on the electrode pads 23 in bump electrode
formation areas A as shown in Fig. 6. A metal base

10 film 25 is formed over the resulting wafer, and a
photoresist film 26 is formed on the metal base film
25. Further, openings are forméd in the photoresist
film 26 in the bump electrode formation areas A.

The photoresist film 26 is piercedwith a cathode

15 electrode 28.for electrical connection of the cathode
electrode 28 to themetal base £film25 (thoughnot shown,
an opening may be formed in the photoresist film 26
for connection of the cathode electrode to the metal
base film).

20 ~ Inturn, theresultingwafer2lissetinaplating
device 101l as shown inFig. 7. Thewafer 21 is supported
by the cathode electrode 28 with a bump electrode
formation surface thereof facingdownward to be opposed
to an anode electrode 10.

25 In the plating device 101, a plating liquid 9



“4 is fountained froman inner |lower side.of the device toward the bunp
formation surface of the wafer 21, and discharged fromthe periphery of
«<the wafer 21 to the outside. 5 1n this state, a voltage is applied between
the anode electrode 10 and the cathode el ectrode 28 connected to the
metal base film25 on the wafer 21, whereby a plating electric current is
supplied to the netal base film25 for formati on of bunp el ectrodes 10 27
(see Fig. 6). In a second conventional mnmethod, a cathode electrode is

connected {8 @oRAitdoned fHemMBhalidiase 1bweat ofidesode thefaeeiajet he
waf er (see, for exanple, Japanese Unexam ned Patent Publication No.

1-110751 1powhiBP)hé rblyxh?\/\fefrn{d@iéﬁcéutﬂﬁcé her ek al whase Bill mane formed
not only on the bunp el ectrode formation surface but also on. the side

surfaces of;Lhayphel FVUR BRECd Lobher A JBtBhebasEdt! MM3%d SHOr Med
on a bunp electrode formation surface and“side surfaces 20 of a wafer 31,

and a cathgg%§quggrode 38 is electrically connected to a portion of the
netal base filmon the side surface of the wafer as shown in Fig. 8.

Thereafter, the fgspltingvafer 58"?;?%%5?8% hfgg_%%éege@rpﬁé in

substantial |y the sane manner as In In the aforesaid
platlmgdeghg%éqélgg%%gag'i@'and the cathode electrode 28

connected to the metal base film 25 on the wafer 21,
whereby a plating electric current is supplied to the
metal base film 25 for formation of bump electrodes
10 27 (see Fig. 6). |
In a second conventional method, a cathode
electrode is connected to a portion of the metal base
film on a side surface of the wafer (see, for example,
Japanese Unexamined Patent Publication No. 1-110751
15 (1989)) in view of the fact that the metal base film
is formed not only on the bump electrode formation
surface but also on the side surfaces of the wafer.
More specifically, ametal base £film 35 is formed
<n1abumpeléctrodeformationsurfaceandsidesurfaces
20 ofawafer3l, andacathodeelectrode 38 iselectrically
connected to a portion of the metal base film on the
sidesurfaceof thewaferasshowninFig. 8. Thereafter,
the resultingwafer is subjected to the plating process
in substantially the same manner as in the first method

25 in the aforesaid plating device 101 (See Fig. 7).



5 1n a third conventional nethod, a netal film electrically connected to
the nmetal base filmis fornmed on a back surface of the wafer, and a
scathode electrode is connected to the netal filmon the back surface of 5
the wafer(see, for exanple, Japanese Unexam ned Patent Publication No.
3-54829 (1991)).. More specifically, a netal base film45 is fornmed as
covering a bunp el ectrode formation surface and side surfaces of a wafer
41, and a netal film46 is forned 10 on a back surface of the wafer 41 so

as to be electricahl ¥ tawWEctedvoOntheo el ahelbtdssd f i A 4 e fSilde surface
of the wafer. A cathode electrode 48 is electrically connected to the

metal fil r@ﬁ@ct?‘fé&@ﬁtfﬁontﬂ'@cféa%bl'E‘lge\h?é@él'Ea&%bfﬁg.fnﬁﬁ!stﬁokhx%dﬂ ating
process 15 in substanfially the same manner as in the first method in the

af or esai d i & i ey +£9a%%lo(§%@1&%fa aﬂdtgecéth%tdémvse&@@é -
met hod, the plating i qui d penetrates thrfough the opening provided for the

cat hode e'fgtépﬁ%&@ega%bor&h@rﬂﬁga&h%ﬂﬁtdﬁ%ﬁg LRAESSu L Rald of

el ectrolytic plating device, sot the plating electric current 1Is
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uni nt gnde%%i H‘O% R*oat | 39’5432999 Qeld'éaﬂjstl ng 25 bunp el ectrodes are

nonuni f or

More specifically, ametal base £ilm 45 is formed
as covering a bump electrode formation surface and side
surfaces of a wafer 41, and a metal £film 46 is formed

10 onabacksurfaceof thewafer 4l soas tobeelectrically
connected to the metal base film on the side surface
of the wafer. A cathode electrode 48 is electrically
connected to thé metal film 46. Thereafter, the
resulting wafer is subjected to the plating process

15 in substantially the same manner as in the first method
in the aforesaid plating device 101 (see Fig. 7).

In the first conventional method, the platipg
liquidpenetrétesthroughtheopeningprovidedforthe
cathode electrode connection during the plating

20 process in the electrolytic plating device, so that
the plating electric current is unevenly supplied to
an area other than the bump electrode formation areas.
Therefore, a metallization 1ajer is uselessly formed
in the unintended area by the plating, and the resulting

25 bump electrodes are nonuniform in height.



“6 S Where the photoresist filmis pierced with the cathode el ectrode to be
renmoved, it is difficult to control the remgval of the photoresist film
df the renoval of the photoresist filmis excessive, the 5 aforesaid
probl em occurs. If the renoval of the photoresist filmis insufficient, an
el ectrical connection cannot sufficiently be established between the

cat hode el ectrode and the netal base film resulting in uneven supply of
the plating electric current. 10 Therefore, the resulting bunp el ectrodes

are nonuni formignhkaightne! pnidio s86art coNYANtisORdl e FEEROG L et et al
base filmis exposed on the side surfaces of the wafer, so that the

plating |iguithéde®adidytRoNtol BO Lanbaela 15w bl tder sidasurtaces of
t he waf er. erefore, a netallization layer is uselessly fornmed on the

4
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nonuni form1n herght. conventional nethod, the cathode 20

el ectrode irhétfg?%?[mqefj £Ret &%eéfgglesfijéfn E?.rlrf@dignets{l‘,leees bagk ’Sg{:{;gce of the

waf er, so € plating ctric ‘current 1s sup dtoth unp
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photoresist film is insufficient, an electrical
connection cannot sufficiently be established between
thecathodeelectrodeandthemetalbasefilm,resulting
in uneven supply of the plating electric current.
10 Therefore, the resulting bump electrodes are
nonuniform in height.

In the second conventional method, themetal base
film is exposed on the side surfaces of the wafer, so
that the plating liquid is easily brought into contacf.

15 with the side surfaces of the wafer. Therefore, a
metallization layer is uselessly formed on the side
surfacesofthewafer,andtheresultingbumpelectrodes
are nonuniform in height.

In the third conventional method, the cathode

20 electrode is connected to the metal film formed on the
back surface of the wafer, so that the platingelectric
current is supplied to the bump eléctrode formation
areas via the periphery of the wafer. Since distances
between the periphery of the wafer and each bump

25 formation area in the semiconductor integrated circuit



“25 formation area in the seniconductor integrated circuit 7 formed on the
wafer are different, plating potentials occurring in the bunp formation
areas are different. Further, the netal base filmhas variations in

thi ckness due to steps on the surface of the 5 semi conductor integrated
circuit on the wafer, so that the netal base filmhas variations in

resi stance depending on the position on the wafer. Due to these problens,
t he anperage of the plating electric current supplied to the netal base

filmvariesogened®moc e W& flelte aRasidi Pherd e pRbeingPpdPeh il s _
resulting bunp -electrodes are nonuniformin helght. In“the first to third

conventi ongkb cit POHlY 1% 1PAMBEMPPRREEEtED T & SURB! &ﬂ&%fk%if&}@'.ec”i‘c
current via the periphery of the wafer, so that the 15 anperage of the

suppl i ed plating ph%trféf,cehreemetémrbs%edg@fm! 450 4182 RAYd4 Oy 0N the
wafer. Therefore, the first to third nethods tail to formbunp electrodes

havi ng a Uﬁhfi@ﬂégkgtﬁuﬁgt%h% %ro V\h@ﬁ% %,a%gEFCtO@dEﬁehaVi ng a hei ght

of about 20 20mare to or me n 6-inc or ‘'exanple, a maxi mum
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third rmt@ﬂg'metal base film has variations in resistance. |
depending on the position on the wafer. Due to these
problems, the amperage of the plating electric current
supplied to the metal base film varies depending on
10 the position on the wafer, so that the resulting bump
-electrodes are nonuniform in height.

In the first to third conventional methods, a
common approach is to supply the plating electric
current ﬁia the periphery of the wafer, so that the

15 amperage of the supplied plating electric current
varies depending on the position on the wafer.
Therefore, the first to third methods fail to form bump.
electrodes having a uniform height on the wafer.

Where bump electrodes having a height of about

20 20pm are to be formed on 6-inch wafer, for example,
a maximum height variation of the bump electrodes is
about 6 um in the first conventiohal method, about
Sgm in the second method, and about 4um in the third

method.

25 In view of the foregoing, the present invention



25 In view of the foregoing, the present invention 8 is directed to a
sem conductor integrated circuit having bunp el ectrodes of a uniform

‘hei ght and a fabrication process in which a plating electric current 1is
evenly supplied over a wafer in an electrolytic 5 plating process for
formation of the bunp el ectrodes. SUMVARY OF THE | NVENTI ON I n accordance
with the present invention, there 1is provided a sem conductor integrated
circuit which conprises a sem conductor substrate (wafer) having a 10

plurality afs huipeeltard rede of 0f 8Rb icoh i €8S raNth febWir e8! RGIFOLEL
non-formati on area respectively defined. on a front surface thereof; a

first el ecysafengad iy "TBledtrb88sPWP &l e P8 HE{GhRBL AN grea; a
second electrodée pad forned in each bunp el ectrode formation 15 area; and

a bunp el eqftarﬁ)gfcfaq:rir@g#%;bgggg sRGAMchel Fita[@ﬁﬁgpéﬂé-c“g‘leir@ic’hEPSnE—_L;st

el ectrode pad is used supplying a plating el éctric current to
the. burp choet T oase thye aPEAAEN | 85377 “aAR! CnE e 4 BhB by Bor T
o pefhah -A0eLl Anebs CBUIALAEH B DA LRI e o
SUMMARY OF THE INVENTION
In accordance with the present invention, there
is provided a semiconductor integrated‘circuit which
comprises a semicbnductor substrate (wafer) having a
10 plurality of bump electrode formation areas and a bump
electrode non-formation area respectively defined on
a front surface thereof; a first electrode pad formed
in the bump electrode non-formation area; a second
electrode pad formed in each bump electrode formation
15 area; and a bump electrode formed on each second
electrode pad; wherein the first electrode pad is used
for supplying a plating electric current to the.second
electrode pads through the semiconductor substrate in
formation of the bump electrodes by electrolytic
20 plating.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view illustrating a
semiconductor integrated circuit according to

Embodiment 1 of the present invention;

25 Figs. 2(a) to 2(e) and Figs. 3(f) and 3(g) are



*25 Figs. 2 (a) to 2 (e) and Figs. 3 (f) and 3 (g) are 9 process diagrans
for expl-aining a bunp el ectrode formation process for the sem conductor
sintegrated circuit shown in Fig. 1; Fig. 4 is a graph illustrating a
conparison 5 between height variations of bunp el ectrodes formed by a
fabrication process according to Enbodi nent 1 and height variations of
bunp el ectrodes forned by a conventional fabrication process; Fig. 5is a
sectional view of a sem -finished 10 sem conductor integrated circuit in a

bunp el ectppdeedHravbigaiams 06e%S @ adintn &0 aEmaap meite 2t obdehe
Invention; Fig. 6 is a diagramfor explaining a conventional bunp

el ectrode QR 1N PpRRSSss1FJH Jthé iserdi doaGhadh bor iex@é%&!aitr@at he
conventional bunp el ectrode formation process with a wafer being set in a

plating deyi¢euifl IshB8wrsS gndbqg;_arrlf.or expl ai ning a conventional bunp
el ectrode formation process; and 20 Fig. 9 is a diagramfor explaining a

AT, O acediinedt PPl ST PPE R DT SRR O THE
F”OVidng%E%WééwdHET@ht variations of bump electrodes formed
by a fabrication process according to Embodiment 1 and
"height variations of bump electrodes formed by a
conventional fabrication process;
Fig. 5 is a sectional view of a semi-finished

10 semiconductor integrated circuit in a bump electrode
formation process according to Embodiment 2 of the
invention;

Fig. 6 is adiagram for explaining a conventional
bump electrode formation process;

15 Fig. 7 is a diagram for explaining the
conventional bump electrode formation process with a
wafer being set in a plating device;

Fig. 8 is adiagram for explaining a conventional
bump electrode formation process; and

20 . Fig. 9is adiagram for explaining a conventional
bump electrode formation process.

DETAILED DESCRIPTION OF THE INVENTION
In accordance with one aspect of the present
invéntion, there is provided a semiconductor

25 1integrated circuit which comprises a semiconductor

10



“25 integrated circuit which conprises a seniconductor
having a plurality of bunp el ectrode

‘non-formation area respectively def ined on a front surface thereof

first electrode pad fornmed in the bunp electrode 5 non-formation area; a
each bunp el ectrode formation area; and a
formed on each second el ectrode pad; wherein the first
pad is used for supplying a plating electric current to the
second el ephpeda Pags(whrerghhiaRei 1§ £l €padUE PO 5 BRSip allee B rib@emt i on

second el ectrode pad fornmed in
bunp el ectrode

el ectrode

of the bunp electrodes by electrolytic plating. In the inventive

sem conduct 9 mial £9h A £8a sEA8W bunld8 1528 £88dUsd AL 9P A EAlch BB an
integrated circuit inside thereof. 15 The bunp el ectrode forned on each

second e':?é&b%‘iﬁt?@@l‘ysdélf%q{éa%%l Ja)ff&ﬂﬂescﬁﬁﬂafc% therddked aigdeircuit

through a wiring pattern. bunp el ectrodes are frequently provi ded at
per i pher ale b ot} g ”?%%dysweoﬁ UPRL £8P bhRC R 1dE L BUbUND el ect T odes
serve for ectrlca connecting the senicon uctor Integrated circuit to

o oS o B TR BB ey e

electric

10

15

20

25

rame or | ke |ng to the 1 nventi at|n

eachbumpelectrodeformatlonarea;andabumpelectrode
formed on each second electrode pad; wherein the first
electrode pad is used for supplying a plating electric
current to the second electrode pads through the
semiconductor substrate in formation of the bump
electrodes by electrolytic plating.

In the inventive semiconductor integrated
circuit, the semiconductor substrate forms an
integrated circuit inside thereof.

The bump electrode formed on each second
electrode pad is electrically connected to the
integrated circuit through a wiring pattern.

The bump electrodes are frequently provided at
a peripheral of the semiconductor substrate, since the
bump electrodes serve for electrically connecting the
semiconductor integrated circuit to anexternal wiring
pattern of a mounting substrate, an external terminal
of a lead frame or the like.

According to the invention, the platingelectric

current may be supplied from a back surface of the

11

a

10 substrate (wafer)
formation areas and a bunp el ectrode

a



“25 current may be supplied froma back surface of the
substrate to the second el ectrode pads

11 sem conduct or
t hrough the sem conductor substrate

-and the first electrode pad for supplying the plating electric current. 5
On this occasion, the general anmount of the plating electric current is
supplied fromthe back surface of the sem conductor substrate to each

second

el ectrode pad through the sem conductor substrate and the f

i rst

el ectrode pad. 10 On the other hand, an electric resistance of a route

running frHamtbe haektoy fsa0ss el althe sentrendediciid subsitmé@et pacnch
second el ectrode pad through the sem conductor substrate, the integrated

circuit ang, rbRgnV£hag skt 8bRduc88rhisiib  bak tdeagaDHe 0f itrlka 15

plating electric current supplied through the said route is slight. _
Therefore,eibcitsJRAUpRRM £4Hat shfiﬂ?i'yiﬁb ©h echneae; Rgd ascap ignough size

to reduce an electric resistance
Consequently., rithti s preferred that the bunp

or the plating elecCtric current.

is defined on a region having a sufficient size, for exanple, a per

of thegsem conduc)or  §YaStS Ak s ildh | NEHVEBhEYS SeRhEIRIUCE 8T tiid eor at ed

10

15

20

25

plating electric current is supplied from the back

surface of the semiconductor substrate to each second

electrode pad through the semiconductor substrate and

the first electrode pad.

On the other hand, an electric resistance of a
route running fromtheback surfaceof the semiconductor
substrate to each second electrode pad through the
semiconductor substrate, the integrated circuit and
the wiring pattern is so high that the amount of the
plating electric current supplied through the said
route is slight.

Therefore, it is required that the first
electrode pad has an enough size to reduce anelectric
:esistance for the plating electric current.

Consequently, it is preferred that the bump
electrode non-formation area is defined on a region
having a sufficient size, for example, a peripheral
of the semiconductor substrate.

In the inventive semiconductor integrated

circuit, the first electrode pad may be formed in the

12

20

el ectrode non-formati on area

i pher al



25 circuit, the first electrode pad may be formed in the 12 nei ghborhood
of the second el ectrode pads. In the inventive sem conductor integrated
<ircuit, the bunp electrode non-formation area may include a plurality of
bunp el ectrode non-formation 5 areas respectively fornmed with first

el ectrode pads. In this case, the first el ectrode pads are preferably
equal to the second el ectrode pads in nunber so that each first electrode
pad is adjacent to each second electrode pad. 10 Wth this arrangenent,

when the phatigibek®Pdd Co £CHHENL eichiaiPRhcR £68@ HL£@shode el ectrode to
each second electrode pad via each first electrode pad provided adj acent

to each bunp el eCpodeOLRMdIE1 9 ent BORIALLBE O RELEG U ent IS

evenly supplied to each 15 second el ectrode pad, so that The resulting bunp

el ectrodes carg 4kl ordn é ”bh%ghélel:"“tmfL%ﬁﬂiﬁé?gﬁ%ﬂﬁngﬁgmg tegrated

circuit, sem conductor substrate may Inc mon the back

surface of ;&) §§M %Om%gﬁaﬁ??%gagﬁénﬁoeWeth_];g'&% %rorr?ﬁggg?‘l?attig?xhe

el ectric resistance rrc current supplre rom
caLNo0S <SS PUS BB IS L LGRS AEE ! Lokl aepRgl of e
In this case, the first electrode pads are preferably
equal to the second electrode pads in number so that
- each first electrode pad is adjacent to each second
electrode pad.
10 With this arrangement, when the platingelectric
| current is suppiied from a cathode electrode to each
second electrode pad via.each first electrode pad
providedadjacent to eachbump electrode formationarea,
the platingelectric current is evenly supplied to each
15 second electrode pad, so that the resulting bump
electrodes are uniform in height.

In the inventive semicohductor integrated
circuit,'semiconductqr substrate may include a metal
filmontheback surfaceof the semiconductor substrate.

20 With this arrangement, an electric resistance
to the plating electric current supplied from the
cathode electrode can be reduced.

In accordance with another aspect of the present
invention, there is provided a process for fabricating

25 the semiconductor integrated circuit of the present

13



25 the sem conductor integrated circuit of the present 13 invention, the
process. conprising the steps of: defining a plurality of bunp el ectrode
«formation areas and a bunp el ectrode non-formation area on a front
surface of a sem conductor substrate (wafer) -, the bunp 5 el ectrode
formati on areas being insulated fromthe sem conductor substrate, the bunp
el ectrode non-formation area being conductive to.the sem conductor
substrate,; formng a first electrode pad in the bunp el ectrode

non-formatign area; formng. 10 econ I aq, J ach: bunp

el ectrode 1"5’?’%?2311’&%? .c]):rorﬁé;\l%ga %grgpdﬁégﬁv%egoldgl)}gr CLfllj’oér]];)%oﬁl‘snhfe'cti ng the
first elechrgge fad and t he sqgonq?glectr de gads o% t he.sem caonduct or
subst r at e; SEFAVRI T H t ] UFRIMTE G REPR P RS T EOH T HRARE S SFLFRTAe with
aresist 15 filmexcept the second el ectrode .pads; supplying. ating

el ectric c@fert PPBA aeJoﬁEErﬁff?aEBIHffc‘?ﬁ‘@a, céﬁ&?gt%%/ ?ub@‘??g{;e to the
second el ectrode pads through the sem conductor substrate, the first

el ectrode PaFEAhBetNHE T &FIULEPPEUGHRF;SEBSHTRLS iR X0 eltdte RIRMBPoN each
second el ectrode pad by electrolytic plating; and renoving the resist film

and thé cord@atvede matdAR harsém RS okrsubsted e rom e

inventive fabrication process, the step of defining the bunp el ectrode
non- f or nat B€Mixzendmptor substrate, the bump electrode '

_ non-formation area being conductive to the
semiconductor Substrate,; forming a first electrode
pad in the bump eIectiode non—féfmation area; forming

iO asecondeléctrodepadineachbumpelectrodeformation
aréa; forming a conductive layer for connecting the
first electrode pad and the second electrodé pads on
the semiconductor subsﬁrate; covering the front
surface of the-semiconductor substréte wiﬁh a resist

15 film exéept the second electrode pads; suppiying.a
pléting electric current from a back surface of the
semicbhductor sﬁbstratelto the second electrode pads
through the semicbndpctor substrate, the fitst |
electrode pad and the cqnductive layer; forming a bump

20 ele.ct_rodé on each second eléctrodé rad by eleci;_rolytic |
plating;andremovihgtheresisﬁfilmandtheconductive

.layer from the semiconductor substrate.

'In the inventive fabrication procéss,ithe step

- of defiﬁing the bump elecﬁrode non—férmatiéﬁ.area.méy'

25 include a stepofdefiningapluralityof bumpelectrode

14



*25 include a step of defining a plurality of buprp electrode 14 _
non-formation areas on the front surface of the. sem conductor substrate,
«and the step of formng the first electrodée pad may include . a step of’
formng a first electrode pad in each bunp electrode 5 non-fornmati-on area.
In the inventive fabrication process, the step of formng the first

el ectrode pad may include a step of fornming the first electrode pad in the
nei ghborhood of the second el ectrode pads. 10 The inventive fabrication
process may further conprise the st of formng a netal filmon the back
surface of "Eggﬁ’iac%‘ggcﬁﬁre%ﬁbg?ra ° Fr‘fotnﬁ]T sg85 &CCRE HN%ing
electric current may be supplied through the netal fi 15 Furt hernore,
in accordaﬁ(?é“%\ﬁ:f’ﬁdé'}ﬁ?ﬂérs fexatss %&dngseﬁﬁ:anfé 'E}Bﬁ,mltnr%r_ Ps

provided a _sem conductor integrated cjircuit conprising a _semn conductor
substrate @EdefeF)ef@5hEgodepdHd BRICtIRBLUAS rat FERPAE SRETEL MInd |
. electrode 20 non-formation area respectively defined on a surface thereof;
a first el fdirdtecgRrtopded Radt ha Wmaph HUAR redecioredermtion area; a
second electrode pad formed in the bunp el ectrode formation area; and a
bunp & ectragtefbomestion ®irexzecond el ectrode pad; wherein '

In the inﬁentive fabrication process, the step
of forming the first eleétrbde pad may.include a step
of forminQ'the first electrode pad in‘thé neighborhood
of the second.eléct:ode pads;

10 - - The inventive fabrication process may further
comprise the sfép of forming a mgtal film on the back
su'_rface of the semiconductor substrate. In th-is casg,
the plating electric current may be supplied through
the metal film.

15 o | Furthermore, in accordance witlh 'another.as;pect
| of.the present iﬁvention; there is provided é
sgmicpnductor integrated circuithomprising'a .
'Séﬁiconductbr substfate (wafer) having a bump
electrode formation area and a bump electrode

20 noh—formation area fespectively defined on a surface
thereof; a first electrode pad forﬁéd in the bump
electrode non—formation-érea; a second electrode pad
fofmed in the bump electrode formation area; and a bump

"electrode fqrmed.on‘the secoﬁd électrode pad} wherein

25 the first electrode pad is u_sed for supplying a plating

15



* 25 the first electrode pad is used for supplying a plating 15 electric
current to the second el ectrode pad through the sem conductor substrate in
~ formation of the bunp .electrode by electrolytic plating. Enbodinments 5
Wth reference to the attached drawi ngs, the. present invention wl]l
herei nafter be described in detail by way of enbodiments thereof. It
shoul d be wunderstood that the invention be not limted to the
enbodi ments. 10 Enbodi nent 1 A seniconductor integrated circuit and a
fabrication _process therefor

| nvention
will be de?&?%‘éﬁl\ﬁl FW?%?BFe%(?e% Sgn@boﬂeg‘%rﬁ%‘a Fiaiistgg‘ SEt¥onal
viewillustratin m _conduc i ntegrated circuit _accordin
Enbodi ment TP&fS é°°ﬁ\F§‘h‘Er‘e= &ﬂ‘a Iﬁ rgLe 2”? ? ggax ¥y o éng%rﬁgﬁ ‘gg(f) and
3(g) are process diagrans for Elalnlng a fabrication process for the
sem conduc€dreCFRPEG améde&ler‘cttﬁ? 91, Fig. 4is a graph 20
illustrating a conparison between height varlatlons of bunp el ectrodes
fornmed by ZMBO@imentHh process according to Enbodi ment 1 and hei ght
vari ations of bunp ‘electrodes formed by a conventional fabrication
process? I n the f¥iUdw ngfensnecaefos thek@ttached drawings, the

present invention will hereinafter be described in
detail by wéy of embodiment§ thereof. It.should be
understood that the ihvention be not limited to the
embodiments.

10 Embodiment 1

A semiconductor integrafed circuit and a
~fabrication process therefor accofding'to Embodiment
1 of the invention will be described with reference
toFigs. 1lto 4. Fig.].isasectighalviewillustrating
15 the semiconductor infégrated ci;cuit accofding to
Embodiment 1 of the inQention, and Figs. 2(a) to 2(é)
and Figs. 3(f) and 3(g) ére process diégrams-for |
explaining51fabricationprocessforthesemiconddctor
integrated circuit shown in fig..l. Fig. 4 is a graph
20 illustrating a COmparisdn between height variations
bf bump electrodes formed by a fabrication process
a.cco_rdi'ng to Embodiment 1 and height variations of bump
electrodes formed by a conventional fabrication
prdceés. ;n.the followihg emb;diménts,.like

25 components are denoted by like reference characters.
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25 conponents are denot ed by | i ke reference characters.. 16 As shown in
Fig. 1, the senmiconductor integrated circuit 13 accordlng to Enbodi nent 1
of the invention includes a wafer (sen1conductor substrate) 1 having .a
plurality of bunp electrode formation areas A and 5 a bunp el ectrode
non-formati on area B respectively defined on a front surface thereof, a
first electrode pad 12 forned in the bunp el ectrode non-formation area B,
a second el ectrode pad 3 forned in each bunp electrode formation area A,

dab I d f d 0 d_ el d 3. Jhe fi
ol ectrode pad 12 Moo DSHT fat FStbpiyi 5 % SHTat§ RE U OT| HEEAOAN B0t e

second el ect,rode,pads 3 throuygh the fer .1 from._ a surface pf _the
wafer 1 i ncflo‘??r‘ét%oﬂ%oﬁcﬂ'%rﬁg ﬁ‘ll?%gég‘efﬁbyl qua'tck?%llyfll Vet RPPng. 15
Mor e speC|f|caIIy, an |nsulat|n f|In1 is provided on the fer, 1, and
second el edtrSHRASSIL Fakpe pqwae&%u%é’% RSP SEEREE1 | i 22 %hR9second
el ectrode pads 3 are partly protected by a protective film4, and a netal
base film3 il pFadiider Bt WGP 201lect BRfSs AVERAEIAN 2ERE S He 3BEond

el ectrode pads 3. The wafer 1 forns an integrated circuit (not shown)

i nsi de 3 heedtump Wilkeafroge errchn(-rfcﬁrrs%we"»)n axeands F¢8ReGiel vedynd

electrode pads 3 to the
defined on a front surface thereof, a first electrode

pad 12 formed in the bump electrode non-formation area
B,asecondelecttodepad3fﬁrmedineachbumpelectrode
‘formation area A, and a bump electrode 7 fotmed on each
10 ;secccd.electrode pad 3. The firstlelectrode pad-lz
'is used for supﬁlYing.a plating electric current to
:the second electrode pads 3 through the wafer 1 from
; back surface of the wefer'l in formation'of the bump
elect;odes 7 by electrolytic plating.
15 " More specifically,lan insulating film 2 is
.provided oh the wafer 1, and secohd electrode pads é
are provided on the insulating film 2. The second
electrode peds 3 are partly protected by a protective
£ilm 4, and a metal base filﬁ 5 is provided between
20 _the'bump electrodes_? and the second electrode pads
3.
The Qafef 1 forms ah integrated circuit (not
shown) inside thereof. A w1r1ng pattern (not shown)
extends from the second electrode pads 3 to the

25 " integrated circuit and is electrically connected to

17
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25 integrated circuit and is electrically connected to 17 the integrated
circuit via a contact hole (not shown) - opened at insulating film 2.
Eventual |y, each bunp electrode 7 is electrically connected to the
integrated circuit 5 through the wiring pattern. Referring to Figs. 2 and
3, an. explanation will be given to a process for.form ng the bunp

el ectrodes 7 of the sem conductor integrated circuit 13 of Enbodi nent 1
shown in Fig. 1. Wiere the bunp el ectrode 10 formati on process enpl oys the
sanme proce iﬁgqndétions $s in _an ordjnary seni_conductor  integrated.circuit

fabricatio oREEITR TR oF F £§ Uk Ehat 7 RO WIAC Mt L Be (B R THEP 2t 0. As

shown in Fi an iRsuIatin%_fil 2 having . 15 a thickness of about
&%3089t T3 fdce of a wafer | incorporating a

integrated circuit by a CVD nethod, and then an opening . is forned in the

i nsulating film 2EveRreadildiniedcd MmP &laIt5868e thoridtion areas A by a

phot ol i t hography techni que for 20 formation of a bunp el ectrode,

non- f or mat Sk @FEA B LLTheomnpCtedect? oiBend FBPFRT % SA&L B has

substantially the same size-and shape as bunp el éectrodes 7 (see Ficg..1)

to be fornddhreughi &hebydinisrg, phdtern. ‘

Referring to Figs. 2 and 3, an.expianation will
be given to a process fof.forming the bump electrodes
7 of the éemiconductor integrated cifcuit 13 of
Embodiment 1 shown in Fig. 1. Where the bump electrode
10 'formationproceSsémployéthesamé;uwceséconditions
as in an érdinary semiconductq:_integrated circuit
fabrication process, a detailed explanation will not
be given thereto.
As shown in Fig. 2 (a)-, an insulating film 2.having
15 a thickness of_ about lum is formed on the entire,’froﬁt
slurface of a wafe_r_l-incorpora_ting a integréted circuit
by a CVD method, and then.an opening is formed in the
insulating film-Z in tﬁe_vicinity of bump electrode
: fofma_tion areas A by a photolithography _t‘echnique for
201 formétion of a bump electfode non-formation area.B.
The bumb.electrode-non-formation area B has
substantiallythesamesizéandshapeasbumpelectrodes
7 (see Fig. 1) to bé'formed in this émbodiment, for
example, a 40u&nX40;Zm square shape, to allow for

25 passage of a sufficient plating electric current.

18



exanpl e, a 40,u nX 40m square shape, to allow for 25 passage of a
sufficient plating electric current. 18 Then, a netal filmis fornmed over
the entire front surface of the wafer 1 by a sputtering nethod, and
patterned by a photolithography technique and an etching technique for
formati on of second electrode 5 pads 3 and a, first electrode pad 12 for-
supplying the plating electric current as shown in Fig. 2 (b) . The first
el ectrode pad 12 is forned directly on the wafer 1 for electrical

having 10 a thi CRYE AEba Faih &5 E%%‘gbezdo&?ef ERE PRI 7 i O0er or
and openin are for d n the Br tective film to exg e .parts of the
S b & FRodn e

second el eG4 oHRCFa thRq Wahers e‘?e@tpr“gfcl‘éeﬁéa‘glz‘“ angd et al

base film5 conposed of a single _15 nmetal or plural pes of netals S

f or med oveP%Wﬁ@rPé§n9Yn§\Rﬁ%ﬁ°%}P¥%$EPP&Mrﬁeﬁﬁﬂiﬁh Hbwdlin Fig. 2
(d) . As shown in Fig. 2 (e) , a photoresist film®6 is: forned over the
metal base Si¢iBY &RchpésiuRystare LM bindd 9F EREONDtBLESSEOARI M 6 in
the bunp electrode formation areas A. . Thereafter,. the resulting waferl
is set n PapsaliapgddavidesiDiebhectirnmepar 42 §0(1: )supmﬁyWethe

plating electric current as shown in Fig. 2(b). The
firét electrode pad 12 is fofmed directly on the wafer
1 for'electrical.conﬁectidn to the wafer 1.
.As shown in'FiQ. 2(c), aprotective £film 4 having
10 _a.thickﬁess of ahOut lyumis formed over1the resulting
wafer, énd openings are formed in the:proteétive film
4 to exposé parts of fhe second_elebtrode pads 3 and
"the first élecfrode paa 12.
In.'turnl, .a metal base £film 5 cbmposed of a single
15 metal or plural types of metals is formed over the.
resulting wafer._by a si:uttering xﬁethod as shown in Fig.
2(d) . |
As shown in Fig. 2(e), a photoresist film 6 is
forméd over the metal base film 5, and oﬁenings aré
20 formed in the photoresisf £ilm'6 in the bump electrode
formation.areas A. |
Thereafter, the resulting wafer 1 is set in a
plating device 101_55 sﬁown‘in Fig. 3(f). The wafer
1issetvﬁﬁﬂ1abumpeléétiodeformationsurfacethereof

25 facing downward to.be opposed to an anode electrode
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1 is set with a bunp electrode formation surface thereof 25 faci ng downward
to be opposed to an anode electrode 19 10 , and cathode el ectrodes 8 are
connected to the back surface of the wafer 1 opposite fromthe bunp

el ectrode formation surface. In the plating device 101, a plating I|qU|d 9
5 is fountained froman inner |ower side of the device toward the bunp
formation surface, and then discharged fromthe periphery of the wafer 1
outside the plating device 101 In this state, a voltage is applied

Che ol ati ng %t Ui < ERPREne Joe Sast e d Ba R R S S T %@FL?Bﬁgh
Z“Zsférhitme!ﬁr"%“’de'§a€5%-2w3‘9rﬁ%§ OREOBTS A LR GUBS PP SFR TR 15

Then, the photoresist film6 is renoved, and a portion of the et al base
films is FEHOVRELAP BFAG2CS he bunp el ectrodes 7 as a mask. Thus, the
sem conduct or |ntegrated circuit 13 shown in Fig I s, fabricated. 20

Referring to Fig. I& QﬁleRﬂﬁﬁkﬁgoﬁqm4¢ebé0&«mﬁlPFGQﬁﬁghﬁ%ﬁﬂ%gipons of
t he bugg el ectrodes 7 formed by the fabrication process accordlng to
Embodi nent 18 %ﬁ@nﬁékﬂﬁdvﬁFﬂﬂ|%mslBP%ﬂuJ%Mﬁﬁ E1cke rofiet ﬁoﬂﬁﬁ?ce

towamdthebumpformatlonsurfacefandthendlscharged
from the periphéry of the wafer 1 outside the plating
device 101..
In this étate, a voltage is applied between‘the
10 anodeeiectrode10a§dthecathodeelectrodes8,wherepy
lthe plating eiectrié.current is_supplied to the metal
base fi.l'm_ 5.through the first electrode pad 12 adjacent
to the bump electrode formation areas A as shown in
Fig. 3(g). .Thus; thé bump electrodes 7 are formed.
15 3 Then, fhe photoresist‘film 6 is remoﬁed, and a'-
_portion of the metal bése“film 5 is reﬁdved by using
the bump electrodes 7 as a mask. Thus, the
semiconductof integrated circuit 13 shown in Fig. 1
_is fabricated.
20 Referring to Fig. 4, an explanationwill be given
| té heiéht variations of the bump glectrédes 7 formed
by the fabrication process éccording to Embodiment 1
and height variations of the bump electrodes formed
by the first to third conventional methods (see Figs.

25 7 to 9).
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by the first to third conventional nmethods (see Figs. 25 7 to 9). 20 Were
a plurality of 20- u mhigh bunp electrodes were forned on a 5-inch wafer
and a 6-inch wafer each incorporating an integrated circuit by the
fabrication process according to Enbodi nent 1, a maxi rum height 5
variation of the bunp el ectrodes over the wafer was suppressed to 2 to 3 .
mas indicated by a line (a) in Fig. 4. \Were a plurality of 20-g m high
bunp el ectrodes were fornmed on a 5-inch wafer and a 6-inch wafer each 10

o penora N9 an W A B LLLT Y B BRS L 49 dilnp % £RRYSU 4 002!

net hods, on the other a naxi t varfation o

el ectrodes over the wafer 4 to 6 as_i.ndicated by a_line (b).in.Fig.
4. |In gener ’fe.tﬁgrﬂlﬁ rﬁn\%?féfpgﬁ‘s"%f%ﬁeaﬁ %fslré?écY'P;(fe% d2¢n
are.required to be suppressed to not greater t 4min sem conduct or
I e0r ot cd MG SEPO T HENG g b B8SeL S At HEPd DY h&E SR L= § hebnun

el ectrodes fornmed by the fabrication process accor.din fo Enbodj nent 1
satisfy t hREPeEIiSr &RFe L LR EBBIEMHRD2MER Y 1 ef &r PYOEREightyn .
expl anation wi|l be given to a sem conductor integrated circuit according
to EMx@imﬁﬂrQaGﬂqquEr§§§nb¥%9em¥%mFr°des over the wafer was

suppressed to 2 to 3um as indicated by a 1line (a) in
Fig. 4. |
Where a plurality of 20~ m high bump electrodes
were formed on a S—inch wafer and a 6-inch wafer each
10 . incorporating an integrated circuit by the firét.to
.thirdconventiqnalmethods,ontheotherhand,amaximum
height variation.of the bump electrodes over the waﬁer
was 4 to 6um as indicated by a line (b) in Fig. 4.
In general, the height variations of the bump
15 eiectrodesare:equiraﬂtobesuppressedtonotgreéter_
than 4um iﬂ a sémiconductor inﬁegrated circuit
.mounting process. The height variations of the bﬁmﬁ
electrodesfofmédfu(thefabricatioﬁprocessaccording
to Embodiment 1-$a£;sfy this reqﬁirément.

20 Embodiment 2

With_reference'to-Fig. 5, an explanation will
be given to_a semiconductbr-integrated circuit |
according to Embodiment 2 of ﬁhe present invention.
Fig. 5 is a sectionél view of a semi—finished:

25 'semiconductor integrated circuit (corresponding to
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Fig. 5is a sectional. view of a sem -finished. 25 sem conductor integrated
circuit (corr.esponding'to 21 Fig. 3 (g) in Enbodinent 1) in a bunp

el ectrode formati on process according to Enbodi ment 2 of the invention. As
shown in Fig. 5, the sem conductor integrated circuit 14 according to
Enbodi ment 2 of the invention 5 includes a netal film 11 provided on the

entire back surface of a wafer 1. The netal film 11 serves Tor connection

to a cathode electrode 8, and is electrically connected to a netal base
filmb5. The ,other canstructjipn of the, senjconductor, integrated cjrcuit 10
1415 the St oo(qhdm BPBALOEP Rt ) 1 Beb RPRELH LATVES SO DR flt
film1l1l provided over the entire back surface of the wafer 1, a resistance
to the pIaHQﬁFeéﬁeaﬁ?%ré&WQHﬁ°s§ﬁ§9€amﬁﬂﬁn%h%fc§ﬂﬁxﬁpgﬁgﬁ¥?ﬁe 8 for
formati on of bunp el ectrodes 7 can be reduced, 15 In accordance with the
present inventionAs B8O%H Adt Fdi%ctrodd HEEM SCPHPAH HeATi W ERY TRRPI

el ectrode non-formation area for supplying the plating electric current
to the secéridrenédt Adde qnrrdimdDigh Bmeodidaancord et ockhsubBvietel PR t he
formati on of the bunp 20 el ectrodes by the electrolytic plating. Therefore,
the pl a@i ngng budeisc aumetal Sdndrevkhl prisy sdpdl cad theeentieesdmebnduct or

substrate (wafer), so that the bunp electrodes of the sem conductor
integ_rat'edsurface of a wafer 1. The metal film 11 serves for

connectiontoacathode elec-tro'dle 8, andiselectrically
connected to a metal base £ilm 5. The other
cons;’rucﬁtion of i:'he semiconductor integrated circuit
10 | 14 is the s.ame as that of Embodiment 1 described.above.
With the metal film 11"provided over the entire
back surface of the wafer 1, aresistance to the p]l.ating_l
electric current supplied frorﬁ the éathode electrode-
8 for formation of bump electrodes .7 éan be redﬁced._
15 : In accordance with the present invention, the
first electrode pad is provide.c_l.in the bump electrode
non—formafion Iarea for supply.in_g the plat-i.n-g electric
currenﬁ to the secénd electrbdé pads'thfough the
lsemiconductor suﬁstréte in the formation of the bump
20 elelctrode.s by the electrolytic platiﬁg. Therefore,
the plating'electric current can eﬁenly.be supplied
over the semiconductor substrate (wafer), so that the
bﬁmp electrodes of the semicénductor integrated
circuit are uniform in height. |
25
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*circuit are uniformin height. 25 22 ftlillij " 1LI[I1IIThilliiiii! MS
What is clainmed is: 1. A sem conductor Tntegrated-circuit conprising: a
«sem conductor substrate havingfa,"“ “' el ectrode formation
areas and a bunp el ectrode 5 non- ﬂm ""I"g IIH gs)pectively defined on a
front surface thereof; a first el’ectrofe packs fornmed in the bunp el ectrode
non-formation area; a second el ectrode pad fornmed in each bunp 10

el ectrode formati on area; and a bunp el ectrode forned on each second

el ectrode - Wher el e.fLrst electrode pad is used for .supplying a.
pl ating el e@ﬁgi‘tc 1cur§%%ti dtrl'ig ‘'second 15 el ectrode pads through the
sem conduct or subg%rate.in Kfrngtionéﬁi t he b%yp elect&pdes Q¥.eLectonytic
plating. 2.1A seni’tdHtMEEEPTHTEGFat @t RIFREST &' 58P HoPORPT hSdRd m 1,
wherein the bunp el ectrode non-formation 20 area jncludes a pluralify of
bunp el ectrode nor? fFFTAEPHFRFEQS PERRLTRTS g}afvolr?r%oa\ﬂlt‘ﬁr?‘&ﬁstty of S

bump electrode formation areas and a bump electrode

5 non-formation area respect;vely defined on a ffont
surface thereof;
afirstelectrodepad formedinthebumpelectrode
non—fbrmation area;
a second eiectrode pad formed in each bump
10 electrode formation area; and
abumpelectrodeforméd<n1eachsecondelectrode
pad; |
wherein the first electrode pad is used for
. supplying a plating electric current to the Qecohd
15 electrode pads through the sémiconductor sub:strate in
~ formation of the bump electrodes by electrolytic
plating.
2. A semiconductor integrated circuii:as set forth
_in claim i, wherein the bump electrﬁae non-formation
20 area includes a pluraliﬁy of bump electrode
ndn—formation areas respecfively formed with first
e;ectrode pads.
3. ~ A slemi_con.ductor integrated circuit as set forth
in claim 1, the firét eléétrédé pad is formed in the

25 neighborhood of the second electrode pads.

23



‘el ectrode pads. 3. - A semiconductor integrated circuit as set forth in
claim1l, the first electrode pad is formed n the .25|Pe:?hP?rDoggLoL|gh2
ssecond el ectrode pads. 23 | 1111111 “ : _ :
A sem conductor integrated circuit aLIII!III“IlumL“ml”! laim 1, sem conductor
substrate includes a metal filmon a*batk 'sur'f a_c?e of the sem conduct or
substrate. 5. A process for fabricating the sem conductor 5 integrated
circuit of claiml, the process conprising the steps of:ldeflnlng a
plurality of bunp gl | d ;¢ ; ectro |
non-format i %_h ar eafosﬁ&gig(ragln({l%gg%f g%é:%ggl%??r]n}%n%ﬁg?ﬁgss%%ﬁ ?gtrgt,hi he
bunp 10 el egtr formation.area being insulated fromthe. sem conductor
substrate, %ﬁegg(ér%pﬁe]l bct ?I([)I&ecorh%ﬂpﬁgr;fraﬁ?ﬁﬁ%ﬁ%ta:bﬁlﬁd %%%ﬁlﬁ@tﬁs\?&at 11:5he
sem conduct ot ,substrate,; forrmgng a first electro ad in the bunp
el ectrode n ﬁ-lf“o?ﬁ‘a?ia%?\bgrﬁﬁfrr?faogﬁi‘?‘é %%&%ﬂacg%{ﬁ&&éﬁ $hrédér bunp
conductjve |l ayer for, connecting the

| ectrode formation area; formning
?i rst el ect?ode pazg BhEcghB g‘QEOrﬁa]@Fé&a}%’égpédhe ofemiconductor

5 integrated circuit of claim 1, the process comprising

the steps of:
definingapﬂuralityofbumpeleqtrodeformation-
areasandiibumpeléctrodenon—formationarea<n1afrdﬁt
surface of a semiconductor substréte,:the bump
iO electréde formation area being insulated from thé.
Semiconductor substrate; thé bump electrodé
ﬁon—formation area being conductive to the
semiconductor substrate, ;
forming a first electrode pad in the bump
15 -electrode.non—formation afea; |
forming a secénd.electrode pad in each bump
electrode formation area} |
forming a conductive layer for connecting the
' firsﬁ-electrode pad and. the seéond electrode pads on
20 the seﬁiconduétor substrate:
covering the front surface of the semiconductor
substrateﬁithargsiStfilmexceptthesééondelectrode
:pads;l
suppl'ying a plating elect-ric current from a back

25 surface of the semiconductor substrate to the second

24



*20 the sem conductor substrate; -covering the front surface of the

sem conductor substrate with aresi fil he second el ectrode
«-pads; supplying a plating electri amﬂmmmﬁﬂmﬂrmk 25 surface of the
sem conductor substrate to the sec ¢ = I rode pads through the
sem conductor substrate, the first electrode pad and the conductive | ayer;
form ng a bunp el ectrode on each' second el ectrode pad by electrolytic

plating; and 5 renoving the resist filmand the conductive layer fromthe

senm conduct or substrate. 6. rocess,as set . forth in.claim5, wherein the
step of defilfiTgrPAE RARDS ngc"{)"r‘b‘!i]é tﬁ(?n-sf%‘Fﬁﬁf’i"cfﬂ"%FQari BGEL e st ep of

defining a 10 plurality of bunp el ectrode non-formation areas on the front
surface of thife SEEPERRREEL OstsPRYt @NAnBhEnCORABSIHVR oL RNRE E he first
el ectrode pad includes a step of formng a first electrode pad in_each
bunp el ectrode HAeaNfigrge PORR L CES o e fRppacdsseerdie ety edecl ai m
5, wherein the step of formng the first'electrode.pad includes a step of
form ng thpafd iy elesttrwddypad i plekd @i gabst hood of the second
el ectrode pads.- _ - o ' '
5 removing the resist film and the conductive layer
from the semiconductor substrate.
6. A proceiss as set forth in claim 5,
wherein the step of defining the bump _elect_ro‘dé
non-formation area includes a step of defining a .
10 plurality of bump electrode non-formation areas on the
front surface of the sémiconducto-r substréte,- and the
step of forming the first electrode pad includes a step
of fot_ming a first electrode pad in each bump electrode |
non-formation area.
15 7. A process as set forth in claim 5, virhe.'rein' the
step of forming the first electrode pad includes a step
of forming the first electrode pad in the neighborhood |
of the second electrode pads.
8. A process as set forth in claim 5, further
20 comprising the 'step of forming a metal £film on the back
surface of the semiconductor substrate,
"Wherein the plating electric current is
supplied through the metal film.

9. A semiconductor integrated circuit comprising:

25 a semicohduct_or Subst_i‘ate having a bump
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*8. A process as set forth in claimb5, further 20 conprising the step of
formng a netal filmon the back surface of the sem conductor substrate,
.Werein the plating electric luied through the nmetal film

9. A sem conductor integrat Mﬁmnumﬂ ing: 25 a sem conductor
substrate having a bunp 25 | IT1I911" 18118 1tij1 11112 11 1111 CL

el ectrode formation area and a bunp el ectrode non-formati on area
respectively defined on a surface thereof; a first electrode pad fornmed in
the bunp electrode.. 5.non-formation area.. a.,second electrode pad forned

in the bumflerEEPAfuct PERRGTEN ares Snd 4 BUNE & iREF588 S ormed on. the
second el ectrod ad; .10 wherein the first.electrpde pad is usgg for

suppl yi ng &P aL PAG bF 80t ARE RS BHE XL TR Vs QiR S8 881 PodR TAACS: hr ough
t he senicoquctor substrate in formation of the bunp el ectrode by

el ectrol yt i 9F&PfHg. 15 26 L o .

" afirstelectrodepadformedinthebumpelectrode

5. non*formatibh area; .
a second electrode pad formed in thé bump
electrode formation area; and
abumpeléctrodeformedcnitheéecondélectrode
pad;

10 wherein the first électrode péd is ﬁsed for
supplying-a pléting_electric current to £he second
eléctrode pad*throﬁgh the semiconductor substrate in
formation of the bump electrode by electrolytic

..plating. | |
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