2 2 OCT 2004 SEM CONDUCTOR | NTEGRATED CI RCUI T AND FABRI CATI ON PROCESS
THEREFOR BACKGROUND OF THE I NVENTION 5 1. Field of the Invention The‘
present invention relates to a sem conductor integrated circuit lain tam“
fabrication process therefor. Mre particularly, the invention relates to
a semconductor 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 phones and
nobile information termnals in the electronic information 15 industry,
attenpts have recent!| ySBHECORRIECTOR NCNPESRATEDI IFERCALiMON density of
sem conduct or devices. For a higher integration density, it is necessary

to stably establish elept Famst1eRd U ShRICEOHNGelH PESoRet ween mnute
el ectrode pads on a sem conductor device and 20 interconnections on a

substrate mounted with the sem conductor device. One exenplary nethod for
the establishnment of the connecti ons is to formgold bunps on el ectrode

pads of t C nmet hods are 25 generally
enpl oyed [ MoaSRELOOANTIY SR 13 V}E)ﬁrféjl}?}ps | 22 OCT 2004

5 1. Field of the Invention
The present invention relates to a semiconductor
integrated circuit and a fabricationprocess therefor.
More particularly, the invention relates to a
semiconductor integratedcircuit whichhas aplurality
10 of bump electrodes having a uniform height, and to a
fabrication process therefor.
2. DPescription of the Related Art
In the fields of cellular phones and mobile
information terminals in the electronic information
i5 industry, attempts have recently been made to increase
the integrationdensity of semiconductordevices. For
a higher integrationdensity, 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 formgold bumps cn electrode pads
of the semiconductor device. Plating methods are

25 generally employed for the formation ¢f the gold bumps



on the sem conductor device. The plating nethods are broadly classified
into two categories: an electroless plating nethod and an electrolytic
plating nmethod. In the electroless plating nethod, a netal of 5 EETT%FWBM
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, and a plating rate is relatively low Therefore, the

el ectrol ess glﬁéing nEthog Is not suitable for formation of a netal film
havi ng a t h EkhBSEs Mt eRROGF 17 ErdREEeTS: t ot 86verld b1 Pandestharl 6r dFBt er s
as required for the formation of 15 the bunps on the sem conductor device.
In the el eR¥FBRAMRTE Tt af Fid ned HoHt © driv ¢ Ife2 BEREIT 1 Bianda ntehee pltatd hesiss

el ectrochem cally achi eved by passing an electric current through a netal
base to ber phatigdy ané ta pf akindg d 1 qeile.c Thedaftore, ptlket POgelrect oyt i c

pl ati ng method can be applied to a conbination of the netal base and the
plating liquid toImhittfe tdeeatorebacd ¢ kecttolesse phatd ngampkhad) eannot
be applied. In the electrolytic plating nethod, the plating electric

currentsined eases 1t e b &Ebnﬁergu%t@daﬁscemaegamtw g1 glegad ol £8s
plating method, and 2 2 2 OCT 2004
ametal contained in a plating liguid. Therefore, the
electroless plating method is advantageous in that
egquipment suchasaplatingpower source isnot required.
However, possible combinations of the metal base and
10 the plating liguid are limited, and a plating rate is
relatively low. Therefore, the electroless plating
method is not suitable 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 semiconductcocr device.

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

20 electrolytic plating method can be applied to a
combination of the metal base and the plating liguid
te which the aforesaid electrocless plating method
cannot be applied. 1In theelectrolyticplatingmethod,

theplatingelectriccurrent increases theplatingrate

25 as compared with the electroless plating method, and



a nmetal filmhaving a thickness of several tens of mcroneters can easily
be formed. Therefore, the electrolytic plating nmethod is suitable for the
formation of the bunps on the sem conductor integrated 5 circuit .7NggT i@
bunp formation process enploying the electrolytic plating method wll

brief Iy be described. A nmetal base filmis first formed on an insulating
filmprovided on a sem conductor substrate (herein 10 referred to as

"waf er") Then, a photoresist filmis formed on the netal base film and
openings are formed in the photoresist filmby a photolithography

t echni que o0_expose predeterm ned_pqortions of the netal base film _i.e.,
in bunp el e%t rméega‘?orfnjhltr? o}ﬁaéfrlena%. T Jlrle%Pf‘grs,S 1%?asﬁva"ﬂ:ﬂ d&eer Pd
current is supplied to the netal  base film vvhereb¥ha netal is deposited

on the expoBed ™ PoFtids of 't Fé Fret ¥l MasEored f or Themmalt? BA - oft bainp

el ectrodes. There are three conventionally known nethods for the supply of
the platingeelP&diF e éydurs et @ t2 g nmg FHiedt isorfrehtadra fretrhathean openi ng
for connection of a plating electrode (herein referred to as "cathode

el ectrode") fpgnfaor red ©f the phopor esi she skirine & nda qes kphet alg waeadof the
waf er when the photoresist filmis fornmed on the netal base film and 25
then the cathede:etectrode is connected to the netal 3 22 OCT 2004

Next, a bump formation process employing the
electrolyticplatingmethodwill briefly bedescribed.
Ametal base filmis first formedonan insulating
film provided on a semiconductor substrate (herein
10 referred toc as “wafer”). Then, a photoresist film is
formed on the metal base film, and openings are formed
inthe photoresist filmby aphotolithography technique
toexposepredeterminedportionsof themetal base film,
i.e., in bump electrode formation areas. 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 knocwn
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 photecresist
film in a peripheral 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



base fil mthrough the opening. Alternatively, the photo resist film
renmoved by piercing the photo resist filmwth the cathode el ectrode
t he connection of the cathode electrode to the netal base film 5 Md
specifically, electrode pads 23 are provided on an insulating film2
wafer 21, and the wafer is covered with a protective film 24 which

openi ngs on the el ectrode pads 23 in bunp el ectrode

shown in Fig. 6. A netal base 10 film25 is forned over the resulting

wafer, and a photoresist film=26 is forned on the netal
openings are fornmed in the photoresist film26 in the bunp

Furt her,
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base film 25.

el ectrode flof A&t ifohlar ddsr AuaThe lphobEassis .fi MM R6rns tpieeted Wb a

cat hode

15 el ectrode 28 for electrical connection of the cathode

el ectrode 28hbadihesdettal iDaseé sfr&mo2be § thopdlk Mot nghoMe,ph 8l coRenNt Bg My
be formed in the photoresist film26 for connection of the cathode

el ectrode tpilhewteilthdasethiddR . e 2@ dt-d¥ens otthe HesubEhRG waEgr 21 is

set in a plating device 101 as shown in Fig. 7.

by the cal hode el.ackbade 28wk th e Dugp & echiade; Larmtion surface

thereof facingdownward to be opposed to an anode electrode
plati ng5deVI ce 10]1‘-1o§epls%té@9fli'c0auigy9, gefgc%c?gogads 23 are
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provided on an insulating 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
film 25 is formed over the resulting wafer, and a
photoresist film 26 is formed on the metal base film
25. Further, openings are formed in the photoresist
film 26 in the bump electrode formation areas A.

The photoresist film26 is piercedwith a cathode
electrode 28 for electrical connection of the cathode
electrode 28 tothemetal base film25 (thoughnot shown,
an opening may be formed in the photoresist film 26
for connecticn of the cathode electrode to the metal
base film).

Inturn, theresultingwafer 2l issetinaplating
device 101l as shown in Fig. 7. Thewafer 21 is supported
by the cathode electrode 28 with a bump electrode
formationsurface thereof facingdownward to be opposed
to an anode electrode 10.

In the plating device 101, a plating liguid 9

The wafer 21 1s supported

t he



I's fountained froman inner |ower side of the device toward the bunp
formation surface of the wafer 21, and discharged fromthe peripher%zﬁﬁT 004
the wafer 21 to the outside. 5 1n this state, a voltage is applied be meén
the anode electrode 10 and the cat hode 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 to a portion of the netal base filmon a side surface of the

waf er (see, for exanple, Japanese Unexam ned Patent Publication No.

1- 110751 15 €148P)LRANR W 6Pt e f e etthadtc ¥ Be Bdtdd Gaséhfd deviisef or ned
not only on the bunp el ectrode formation surface but also on the side
surfaces of toWe wafere Ivome Speumidtdalr yuaf aekab fhase hidfe8521s &adred

on a bunp electrode formation surface and side surfaces 2 0 of a wafer 3l

, and a cathodeled egerdoder 38 ikheelpeitptalty cannecs eds Ferazport bonnef the
netal base filmon the side surface of the wafer as shown in Fig. 8.
Thereafter,poutthe desulting wafer is subjected to the plating process in
substantially the same manner as in the first method 25 in the aforesaid

pl ati ngsdevi ce 101Iﬁ8@§i@thgie,Sazgdggé&QOﬂs applied between the

anode electrode 10 and the cathode electrocde 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 a2 second conventional method, a cathode
electrode is connected to a porticn of the metal base
film on a side surface of the wafer (see, for example,
Japanese Unexamined Patent Publication No. 1-110751

15 (198%)) 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
on a bump electrode formation surface and side surfaces

20 ofawafer 31, and a cathodeelectrode 38 iselectrically
connected to a portion of the metal base film on the
side surfaceof thewaferasshownin¥fFig. 8. Thereafter
the resultingwafer is subjected to theplating process
in substantialiyrthe same manner as in the first method

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



In a third conventional nethod, a nmetal film electrically connectz? tg he
netal base filmis formed on a back surface of the wafer, and a c Hodd

el ectrode is connected to the nmetal filmon the back surface of 5 the
waf er (see, for exanple, Japanese Unexam ned Patent Publication No.
3-54829 (1991)). More specifically, a netal base film45 is forned 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 electrically connected to the netal base filmon the side surface
of the wafer. aihode ectrode 48 i.s, elegtrlcally connected to_the

metal film 46. 'H] Baft dr'i* FHe SURGFDI T Waferm§ &0 QQMGﬁnESQﬁ}tﬁél&znlng
process 15 in substantially the same manner as in the first method in the
af or esai d (it hECHF Hedilde EEPTeEE < §O I e MA teHe PR 58 tf thnvientt omak d
met hod, the plating 1liquid penetrates through the opening provided for the
cat hode el €X® rode SonFeEListe itige tvhef plrat gl 20cprtdeess éhetdterode
el ectrolytic plating device, so that the plating electric current is
-unevenly supptiedaot edntar ¢z otrhet atthani Ytheo bunj eeltect k ode rffor grat b @n
areas- Therefore, a netallization layer is uselessly formed in the
uni nt endled tat ear bfetrthes pleant bnge xamth T de Tesuhid 99 U bk buim €f ecit 9des are
nonuni formin height. 6 22 OCT 2004

Publication No. 3-54829 (1991)).

More specifically, ametal base film45 is formed
as covering a bump electrode formation surface and side
surfaces of a wafer 41, and a metal film 46 is formed

10 on a back surface of thewafer 41 sc as tobeelectrically
connected to the metal base film on the side surface
of the wafer. A cathocde electrode 48 is electrically
connected to the 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 conventiocnal method, the plating
liguid penetrates through the opening provided for the
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 layer is uselessly formed

intheunintended area by theplating, and theresulting

25 bump electrodes are nonuniform in height.



Where the photoresist filmis pierced wwth the cathode electrode to be
renmoved, it is difficult to control the renoval of the photoresist film

If the renoval of the photoresist filmis excessive, the 5 aforesaijd {1 2004
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 nonuniformin height. In the second conventional nethod, the netal

base filmis expoged.on ¢he shde sHeEkaces ©f 1Lhe afer, -3¢ Wfihah {;H%
plating liquid is easily brought into contact 15 with the side surfaces of

the wafer. JherelgLee1d fBbAld I281han JAYSY ols uBel essly; £ ot iurch pn. the

side surfaces of the wa and the res i ng bunp electro

nonuni form j eight,.. IL.n the third conventional nethod, _the cathpode 20

el ectrode iééggg'nrncggtgaetg rﬁ%vﬁé‘téjl ﬁnfl“?n Fbro:}e &R ‘the fﬂ)i@k suffa@éeof t he
waf er, so that the plati electric current is supplied to the bunp

el ectrode foHFR&Eti%dh Ogr etggevp A4 BariSphet y 1dF 1 Pe ®%&r%? S 1VSinckh8i st ances
bet ween _t he periphery of the wafer and each bunp 25 formation area in the
smﬁconémﬂ%goﬁﬁ%@%gt&f%ﬁiémthCQQSocrﬁﬁohhe removal of the

photoresist film is insufficient, an electrical
cocnnection cannot sufficiently be established between
the cathodeelectrode andthemetal basefilm, resulting
in uneven supply of the plating electric current.
10 Therefore, the resulting bump electrodes are
nonuniform in height.
Inthesecondconventicnal method, themetal base
film is exposed on the side surfaces of the wafer, so
that the plating liquid is easily brought into contact
15 with the side surfaces 0of the wafer. Therefore, a
metallizaticn 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 thewafer, so that the platingelectric
current is supplied to the bump electrode formation
areas via the periphery of the wafer. Since distances
between the periphery of the wafer and each bump

25 formationarea in the semiconductor integratedcircuit



formed on the wafer are different, plating potentials occurring in the
bunp formation areas are different. Further, the metal base film hasqr1 70
variations in thickness due to steps on the surface of the 5 sem conductor
integrated circuit on the wafer, so that the netal base film has
variations in resistance depending on the position on the wafer. Due to
these problens, the anperage of the plating electric current supplied to
the netal base filmvaries depending on 10 the position on the wafer, so
that the resulting bunp electrodes are nonuniformin height. In the first
to third co ventkgnall€ﬁthod , a_conmon_approach is to supply the plating

2 ! {
electric cuPF&R it the 'perPphérsy® &F1 t hE Tidt er , P46t R Bé 15t hirpér age
of the supplied plating electric current varies depending on the position
on the waf e?SCUiHetBFor® e BiFet fodRALLd het heds f4ie 4 bIifermebunp
el ectrodes having a uniform height on the wafer. Were bunp el ectrodes
havi ng a hei ght ofFabgdter 20t e, nmtat ebee hef f bnnbd sorv &: Latch avasein for
exanpl e, a maxi num hei ght variation of the bunp electrodes is about 6 um
in the firsthcéohvent sodale mnebhed,e@bootn thg muimnfébe setopdenet hod, and
about 4 g min the third method. 25 In view of the foregoing, the present
inventi®n &e&2in@0@4or integrated circuit on the wafer, so that

the 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 positicn on the wafer, so that the resulting bump
electrodes are nonuniform in height.

In the first to third conventional methods, a
common apprcocach is to supply the plating electric
current via 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 thirdmethods fail to form bump
electrodes having a uniform height on the wafer.

Where bump electrodes having a height of about

20 20 m are to be formed on 6-inch wafer, for example,
a maximum height variation of the bump electrodes 1is
about 6 um in the first conventional method, about
Sumin the second method, and about 4um in the thirgd

method.

25 In view of the foregoing, the present invention



is directed to a sem conductor integrated circuit having bunp el ectrodes
of a uniformheight and a fabrication process in which a plating e?gqﬁriﬁ
current is evenl [ [ [ [ 120
y supplied over a wafer in an electrolytic 5 plating
process for formation of the bunp el ectrodes. SUMMARY OF THE | NVENTION I n
accordance wth the present invention, there is provided a sem conductor
integrated circuit which conprises a sem conductor substrate (wafer)
having a 10 plurality of bunp electrode formation areas and a bunp
el ectrode non-formation area respectively defined on a front surface

thereof ; a;first elgctgo ad_forned .in.the bunp el ectrode non-fornmation
area; a second ei:e(L::trodegga(FiZl fso%ﬁé qnnd\éggﬁlbujﬁgtéalge%?gsge $of ritti'on 15

the irst PeciTbae bE | €1 HEaT ORGP SubpPyiiit: B pratt RYSEedt foscur r ent
to the second. e] ectrode pads through the sem conductor substrate in
formation of 3He! bafd ¥t BEATORES by “6l 2ERrdPY &1 nI0e pR&L e BRI EFNT
DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional viewillustrating a
sem conduct 6F 9 @BFat slRPAEHI aEeor di ngatfe r Ebodimeat ek tofo t e ipr esent
invention, 25 Figs- 2 (a) to 2 (e) and Figs. 3 (f) and 3 (g) are 9 22 CCT
2004 5 plating process for formation of the bump electrodes.
SUMMARY OF THE INVENTION
In accordance with the present invention, there
is provided a semiconductor integrated circuit which
comprises a semiconductor 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



process diagrans for explaining a bunp electrode formation process for the
sem conductor integrated circuit shown in Fig. 1; Fig. 4 is a graptwyz T 2004
illustrating a conparison 5 between height variations of bunp el ectrodes
formed by a fabrication process according to Enbodinent | and hei ght
variations of bunp electrodes fornmed by a conventional fabrication

process; Fig. 5is a sectional view of a sem -finished 10 sem conductor
integrated circuit in a bunp electrode formation process according to
Enbodi nent 2 of the invention; Fig. 6 is a diagramfor explaining a

conventionghrobwgs ek ealy0desf erymti op 10 0¢ess: 15 Fhng Jléétarcdéﬁgramfor

expl ai ning the conventional bunp electrode formation process wth a wafer
bei ng set ifn,apRlatipgdevigce. H (S L agr r. ex i_ning, a
conventionélf]O gunp el e t?gaggFo;ka ig%epf%%ggggngﬁ%éggzﬁig$%§gpgggegiagram
for explainihg a.conventional _bunp el ectrode formation process. DETAILED
DESCRIPTICNLtEC?ﬁE:Iﬁﬁgﬁfﬁchplﬁlékbo dance with one aspect of the present

i nvention, there is,grovided a sem conductor 25 integrated circuit which
conprises a semicdntidct dr 19 2 FTEEN 2804 ustrating a comparison

5 between height 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 1is 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 isadiaegram for explaining a conventional
bump electrode formation process;

15 Fig. 7 i1is a diagram for explaining the
conventional bump electrode formation process with a
wafer being set in a plating device;

Fig. 8 isadiagram for explaininga conventional
bump electrode formation process; and

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

DETAILED DESCRIPTION OF THE INVENTION
In accordance with one aspect of the present
inventiocn, there is provided a2 semicenducter

25 integrated circuit which coemprises a semiconductor

10



substrate (wafer) having a plurality of bunp electrode formation areas and
a bunp el ectrode non-formati on area respectively defined on a fronL .
surface thereof; a first electrode pad forned in the bunp el ectrod ZﬁCTZML
non-formati on area; a second electrode pad forned in each bunp el ectrode
formati on area; and a bunp el ectrode fornmed on each second el ectrode pad;
wherein the first electrode pad is used for supplying a plating electric
current to the second el ectrode pads through the 10 sem conductor substrate
in formation of the bunp electrodes by electrolytic plating. In the

inventive sefhGandyetor antegyat £d: o -%Cﬁhhux$fftgegEQQﬂQ¥9E9%m§yP?h%ate

forms an integrated circuit 1nside thereof 15 Th np elfectrode fornmed on

each second j | egtri | ed to the . integrated
T eut Tt hroagh o b F moopat Farne HeE B e SPOY iy’ 2ee e shdantr s
provi ded at eripheral ,of  the sem conductor substrate, since the 20
bunp el ect r%%ggpes%#gg%fl rdglfel(:??fic%ﬁllayPESﬁlﬁeﬁPir ‘fﬁé:a}é%ﬁfe(? dictbFst
integrated circuit to an(gx%ernal wi,rinq1 pattern of a nmounting substrate,
an mﬂernmelﬁFﬁ?%.e &P %A FREN T ak® drehBWike LB&dGT@fRg to the

i nvention, the platin%,electric 25 current may be supplied froma back
surface’of APRErDPMeTEREM 2ppaa; a second eléctrode pad formed in

eachbumpelectrode formationarea; 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

10 semiconductor substrate in formation of the bump
electrodes by electrolytic plating.

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

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

The bump electrodes are frequently provided at
a peripheral c¢f the semiconductor substrate, since the

20 bump electrodes serve for electrically connecting the
semiconductor integrated circuit toanexternal wiring
pattern of a mounting substrate, an external terminal
of a lead frame or the like.

According to the invention, theplatingelectric

25 current may be supplied from a2 kack surface of the

11



sem conductor substrate to the second el ectrode pads through the

sem conduct or substrate and the first electrode pad for supplyin? bEf
plating electric current. 5 On this occasion, the general anount % i
plating electric current is supplied fromthe back surface of the

sem conductor substrate to each second electrode pad through the

sem conduct or substrate and the first electrode pad. 10 On the ot her hand,
an electric resistance of a route running fromthe back surface of the
sem conductor substrate to each second el ectrode pad through the

ser CO”dUCt9émitth§ﬁaﬁt:3ao£h§ub%tte»9%%e@ CILEAli - 80%q the W ing patern i s

so high that the ambunt of the 15 plating electric current supp t'hr ough

h d h her ef d h
ol cctrode pad-RAS in EROURTEsE 11 3&uceusrﬁecqﬁ SEEr A 7 B bhE S

el ectrode pad has® an eénough Size or the

plating el ec current Cbnsequ nt | referred _that the bunp
el ect rode n%%e %%?Foﬁ”ﬁ?eg Pﬁ I%% 5% gﬁtlﬁé$|ﬁéeé”%ﬁ¥F|C|ent

size, for exanple, a perlpheral of the senlconductor substrate. In the
i nventive sehF&&itfuct or integrated 25 circuit, the first electrode pad may

be fornmed in the 12 2 2 OCT 2004
5 On this occasion, the general amount of the

plating electric current is supplied from the back
surface of the semiconductor substrate tc each second
electrode pad through the semiconductcocr substrate and
the first electrcde pad.

10 On the other hand, an electric resistance of a
routerunning fromtheback surfaceocf 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

15 plating electric current supplied through the said
route is slight.

Therefcre, it is reguired that the first
electrode pad has an encugh size to reduce anelectric
resistance for the plating electric current.

20 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

25 circuit, the first electrode pad may be formed in the

12



nei ghbor hood of the second el ectrode pads In the inventive sem conduct or
integrated circuit, the bunp el ectrode non-formation area may 4nblludg a
plurality of bunp electrode non-formation 5 areas respectively fornmed with
first electrode 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 plating electric current is supplied froma cathode
el ectrode to each second el ectrode pad via each first el ectrode pad

provi ded adiaceinboneat UM el ectiasiesf anmati pp4ar 63, o Lhe plating

electric current is evenly supplied to each 15 second “el ectrode pad, so

that the reSU|tin91HUQHﬁaehﬁ%&§ f%eaQﬁnHQi% QP&£90Q939£%39#2 %?ﬁ inventive

sem conductor integrate circul T, sem conductor “substT clude a

metal filmon the ba surf _ace of the sem conductor substrate. 20 Wth
IrEerUltn he Bhnd ng%ﬁxﬁetB%W@P%F%ﬁ?boal&ﬁ??cm&ﬁrent

this arrangénent,” anh electrrc r s
suppl i ed fron15hqj cat hqde ehectrode can be reduced. In accordance with
anot her aspetf“6f9Ehd Prevent 1 Gihveht PEMP thers §<° Provicdedt 8 Iprakeesd for

fabricating 25 the sem conductor integraped circuit of the present 13 22
OCT 2002 areas respectively formed with first electrode pads.

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 Withthis arrangement, when theplatingelectric
current is supplied from a cathode electrode to each
second electrode pad via each first electrode pad
providedadjacent toeachbumpelectrode formationarea,
the platingelectric current is evenly supplied toc each

15 second electrode pad, so that the resulting bump
electrodes are uniform in height.

In the inventive semiconductor integrated
circuit, semiconductor substrate may include a metal
filmonthebacksurfaceof 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



i nvention, the process conprising the steps of: defining a plurality of
bunp el ectrode formation areas and a bunp el ectrode non-fornatiog?%tggmﬁn
a front surface of a sem conductor substrate (wafer) , the bunp

el ectrode formation areas being insulated fromthe sem conductor
substrate, the bunp el ectrode non-formation area being conductive to the
sem conduct or substrate,; formng a first electrode pad in the bunp

el ectrode non-formation area; formng 10 a second el ectrode pad in each
bunp el ectrode formation area; formng a conductive |ayer for connecting

the first esheetrwofenpad adpiche: sesord el eckriode pads depkhe r .
sem conduct or substrate; covering the front surface of the sem conductor

substrate wWith ig 18§isb1dPatiiluy exceping e seeondielarineds Padsicas
supplying a plating electric current froma back surface of the

sem conduct gr gsubst Eate d 0. Lbe csecondnel aelrads pads  Jhrooll theo, ¢

. on
sem conduct or substra irst electrode pad and the conductive |ayer;
formng a bup ;20 &l Gl Lade 00, 8ac secong qlee Lofe. pad by ol egligiylic
pl ating; and rénmoving the resis i1 mand e ‘conductive ~ ‘layer fronfthe
sem con uctoi S bstéatg. I n %he inventiVﬁDfabricatiog p&ﬁiegs, the step of
defining the B&?&f% Bt PIdR? hoftF of hBfiSorP arBE S Y28 551t hd@™ §P&p of
defining a plunalitg of bunp el ectrode 14 22 OCT 2004

semiconductor substrate, the bump electrode
non—formation area being conductive to the
semiconductor substrate,; forming a first electrode
prad in the bump electrode non-formation area; forming
10 a second electrode pad in each bump electrode formation
area; forming a conductive layer fcor connecting the
first electrode pad and the seccond electrode pads on
the semiconductor substrate; covering the front
surface of the semiconductor substrate with a resist
15 film except the second electrode pads,; supplying a
piating electric current from a back surface of the
semiconductor substrate to the second eiectrode pads
through the semiconductor substrate, the first
electrode pad and the conductive layer; forming a bump
20 electrode on each second electrode pad by electrolytic
plating; andremovingtheresist filmandthe conductive
layer from the semiconductor substrate.
In the inventive fabrication process, the step

of defining the bump electrode non-formation area may

25 include astepof definingapluralityof bumpelectrode

14



non-formati on areas on the front surface of the sem conductor substrate,
and the step of formng the first electrode pad nmay include a step_of
formng a first electrode pad in each bunp el ectrode 5 non-f or mat i &n (&F &0
In the inventive fabrication process, the step of formng the first

el ectrode pad may include a step of formng the first electrode pad in the
nei ghborhood of the second el ectrode pads. 10 The inventive fabrication
process may further conprise the step of formng a netal filmon the back
surface of the sem conductor substrate. In this case, the plating electric

current may be_%gp Iigd t hrough the netal fHIE 15 FurtherEDr , In
accor dance W th fer %dspet ‘Elsofmf‘hg%pere)gjéﬁf1 i iVehti*dic Pher€e'fs provided
a semconductor integrated circuit conprising a sem conductor substrate
(waf er) havi #§14& BABC t&l%ect ¥ Ba& Tk frat PO driza ahE P BhinbC EMdctd odee20
non-formati on area respectively defined on a surface thereof; a first
el ectrode padr Bér rielle Fis ke bams! red Bctimotiev A6n-4f of WaPi O1f afeamimgedond
el ectrode pad fornmed in the bunp electrode fornmation area; and a bunp
el ectrode fiormed ol ¢hé rsetongdae ectr edeclpadpmpher kent2sodae first
el ectrode pad is used for supplying a plating 15 2 2 OCT 2004

5 non-formation area.

In the inventive fabrication process, the step
0of forming the first electrode pad may include & step
of forming the first electrode pad in the neighborhood
of the second electrode pads.

1¢ The inventive fabricaticn process may further
comprise the step of forming a metal film on the back
surface of the semiconductor substrate. In this case,
the plating electric current may be supplied through
the metal film.

1% Furthermore, in accordance with another aspect
of the present invention, there is provided a
semiconductor integrated circuit comprising a
semiconductor substrate {(wafer) having a bump
electrode formation area and a bump electrode

20 non-formation area respectively defined on a surface
thereof; a first electrode pad formed in the bump
electrede non-formation area; a secend electrode pad
formed in the bump electrode formation area; and a bump

electrode formed on the second electrode pad; wherein

25 the first electrode pad is used for supplying a plating

15



el ectric current to the second el ectrode pad through the sem conductor
substrate in formation of the bunp electrode by electrolytic platingz (T 2004
Enbodi mrents 5 Wth reference to the attached draw ngs, the present
invention will hereinafter be described in detail by way of enbodi nents
thereof. It should be wunderstood that the invention be not Iimted to the
enbodi nents. 10 Enbodi nent 1 A sem conductor integrated circuit and a
fabrication process therefor according to Enbodinent 1 of the invention

wi |l be described with reference to Figs . 1 to 4. Fig. 1 is a sectional
view il | ust ' i.cqnd rel a ircuit _accordin 0
Enbodi nment %qg¥ﬂ?ﬂ%éi%3@%??%%,qghgﬁﬁgg%%eé?%%fgf%cglfaye BAY %ﬁﬁ%?gg%f) and
3(g) are pr ss. diagrans_ for expl ajni a fabrication process for the
seni conductgg% issn by 8{1@4 i Pd"uist‘ﬁ%ﬁjbﬁﬁr{lg% lF’ilg.Pof.mﬁf?b?%Oifs L raphpr20
iIIustrating a coqgsri on bitmeen hei ght variations of bunp el ectrodes
formed by aSt&65riCREForR hrBLESE T ek bid gl 88 MBodi ment 1 and hei ght
variations of bunp electrodes fornmed, by a conventional fabrication
process. | nEPREFHIEBRSNG enbodi ments, |ike 25 conponents are denoted by

| i ke reference characters. 16 22 OCT 2004
5 With reference to the attached drawings, the

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

10 Embodiment 1

A semiconductor integrated circuit and a
fabricaticn process therefor according to Embodiment
1 of the invention will be described with reference
toFigs. 1lto 4. Fig.]_isasectipnalviewillustrating
15 the semiconductor integrated circuit according to
Embodiment 1 of the invention, and Figs. 2{a) to 2(e)
and Figs. 3(f) and 3{(g) are process diagrams for
explaining a fabricationprocess for the semiconductor
integrated circuit shown in Fig. 1. Fig. 4 is a graph
20 illustrating a comparison between height variations
of bump electrodes formed by a fabrication process
according to Embodiment 1 and height variaticns of bump
electrodes formed by a conventional fabrication
process. In the following embodiments, like

25 ceomponents are dencted by 1like reference characters.
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As shown in Fig . 1, the sem conductor integrated circuit 13 according to
Enbodi nent 1 of the invention includes a wafer (sem conductor substrate) 1
having a plurality of bunp electrode formation areas A and 5 a bunﬁ7lET2mu
el ectrode non-formation area B respectively defined on a front surface
thereof, a first electrode pad 12 formed in the bunp el ectrode
non-formation area B, a second el ectrode pad 3 forned in each bunp

el ectrode formation area A, and a bunp electrode 7 formed on each 10
second el ectrode pad 3. The first electrode pad 12 is used for supplying a

plating electric cusr&nAbwtoint hegsegondnel eely0denpadst 3-t hyeugh 1 he gwaf er
1 from a back surface of the wafer 1 in formation of the bunp ~ el ectrodes

7 by el ect r@mcilpi@l@&iQecoﬁMgﬁaggﬁwsggH@ht ainBJf]S&%@tm%.ef |{mg is

provi ded on the wafer 1, an ec ectrode pads are provided on the

insul ating fi h C | ectrode S are partly protected by a
protective llltlHTngl%f g-a(r%id%‘r:a %?al(%ﬁggjéc%%ldnﬁpgg;gs‘ 5rouF é:d'”b%f weer 20 PRe” bunp
el ectrodes 7 and the.second el ectrode pads,3. .The wafer 1 forns an
irnegrataj?ﬂ?@ﬁﬁafﬁiﬁ Shoh"H s 88%Hﬁ930ﬁ99@ﬁfﬁﬂﬁ;%ﬁ?@éﬁﬁ(ﬁB@
shown) _extends fromthe second el ectrode pads 3 to the 25 integrated
circui t?and i BUBIRcE + PEH TS 8 oRiELT £8 TG WyO2 axga2Bog espectively

defined on a front surface thereof, a first electrode
pad 12 formed in the bump electrode non-formation area
B, asecondelectrodepad 3 formed ineachbumpelectrode
formation area A, and a bump electrode 7 formed on each

10 second electrode pad 3. The first electrode pad 12
is used for supplying a plating electric current to
the second electrode pads 3 through the wafer 1 from
a back surface of the wafer 1 in formation of the bump
electrodes 7 by electrolytic plating.

15 More specifically, an insulating film 2 1is
provided on the wafer 1, and second electrode pads 3
are provided on the insulating film 2. The second
electrode pads 3 are partly protected by a protective
film 4, and a metal base film 5 is provided between

20 the bump electrodes 7 and the second electrode pads
3.

The wafer 1 forms an integrated circuit {not
shown) inside thereof. A wiring pattern (noct shown)
extends from the second electrode pads 3 to the

25 integrated circuit and is electrically connected to

17



the integrated circuit via a contact hole (not shown) opened at insulating
film2. Eventually, each bunp electrode 7 is electrically connectefl] o7 flié
integrated circuit 5 through the wiring pattern. Referring to Figs. 2 and

3, an explanation will be given to a process for formng the bunp
el ectrodes 7 of the sem conductor integrated circuit 13 of Enbodinent 1
shown in Fig. |I. Were the bunp electrode 10 formati on process enpl oys the

same process conditions as in an ordinary sem conductor integrated circuit
fabrication process, a detailed explanation will not be given thereto. As

shown in Fighe2i@egraf ddsH akbng fidan2 hankagt 3 Bet hhekness,»f ) about
1 umis forned on the entire front surface of a wafer 1 incorporating a

integrated ghegWd aBY i GYDaWBLNod: jand shen an opening is forned in the
insulating film2 in the vicinity of bunp electrode formation areas A by a

phot ol i t hogr aphy tﬁ%_gﬂit%{l;‘:l %g:{rp%gﬁégr Ryt | negfecatpg?i@oey ectrode

non-fornmati on area ectro non-fornma n aréa B has

e Torned 1B ENBAARERE 6 e i ARl B <h 40 SRR SR LSt o shape,

to allog/for 25 p ssage of a sufficient plating electric current. 18 22 OCT
2004 through the wiring pattern.

Referring to Figs. 2 and 3, an explanation will
be given to a process for forming the bump electrodes
7 0of the semiconductor integrated circuit 13 of
Embodiment 1 shown in Fig. 1. Where the bump electrode
10 formation process employs the same process conditions
as in an ordinary semiconductor integrated circuit
fabrication process, a detailed explanation will not
be given thereto.
As showninFig. 2(a), an insulatingfilm?2 having
15 a thickness of about 1 gmils formed on the entire front
surface of awafer ]l incorporatingaintegratedcircuit
by a CVD method, and then an opening is formed in the
insulating film 2 in the vicinity ©of bump electrocde
formation areas A by a photolithography technigue for
20 formation of a bump electrode non-formation area B.
The bump electrode non-formation area B has
substantially the samesizeandshapeasbumpelectrodes
7 {see Fig. 1) to be formed in this embodiment, for
example, a 40umX40p m sguare shape, to allow for

25 passage of a sufficient plating electric current.
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Then, a netal filmis formed over the entire front surface of the wafer 1
by a spiittering nethod, and patterned by a photolithography techni que and
an etching technique for formati on of second el ectrode 5 pads 3 an@l7 @(T1 2004
first electrode pad 12 for supplying the plating electric current as shown
in Fig. 2 (b) The first electrode pad 12 is forned directly on the wafer

| for electrical connection to the wafer 1. As shown in Fig. 2 (c¢) , a
protective film4 having 10 a thickness of about 1 umis formed over the
resulting wafer , and openings are forned inthe protective film 4 to

expose parts of t hsecond eI og g 3 an the i rst elecgggde pad
12. In turn, a met eBas%”f‘?Jf 5- toffposed” of' & Swﬁgﬁé el%nﬁe"t%‘? OBfur al
t ypes of metals is forned over the resulting wafer by a sputtering nethod
as shown |n5FF63C92(€1f AL sKBWT S nl FPY. 2 ?@)Utt%rbﬁé*td?%‘gi‘@tdrﬂ?ﬁﬂ6 is

fornmed over the netal base film5, and openings are 20 fornmed in the
phot or esi stPRFIEMIB A bive ﬂauﬁboélcebltb@élrr?ghn’atﬁ%ﬁharléhse AarnThexeafter,
the resulting wafer 1 is set in a plating device 101 as shown in Fig. 3
(f) The wafetchliing sechwiidua Hunp £bectaidenf arfmateonnsurd l ace tdheeeof 25
facing downward to be opposed to an anode el ectrode 19 22 OCT 2004
5 pads 3 and a first electrode pad 12 for supplying the
plating electric current as shown in Fig. 2{(b). The
first electrode pad 12 is formed directly on the wafer
1 for electrical connecticon to the wafer 1.
As shown in Fig. 2(c}), @ preoctective £film 4 having
10 a thickness of about lum is formed over the resulting
wafer, and cpenings are formed in the protective film
4 to expose parts of the second electrode pads 3 and
the first electrode pad 12.
In turn, a metal base film 5 composed of a single
15 metal or plural types of metals is formed over the
resultingwafer by a sputtering method as shown in Fig.
2(d} .
As shown in Fig. 2{(e), a photoresist film 6 is
formed over the metal base £ilm 5, and openings are
20 formed in the photoresist £film 6 in the bump electrode
formation areas A.
Thereafter, the resulting wafer 1 is set in a
plating device 101 as shown in Fig. 3(f). The wafer

lissetwithabumpelectrode formationsurface thereof

25 facing downward to be opposed tc an anode electrode
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10 , and cathode el ectrodes 8 are connected to the back surface of t
wafer 1 opposite fromthe bunp electrode formation surface. In the plaéiﬂﬁ
device 101, a plating liquid 9 5 is fountained froman inner | ower 1di

t he device

t owar dt hebunp formation surface, and then discharged fro

he

m t he

peri phery of the wafer 1 outside the plating device 101. In this state, a

vol tage is
el ectrodes

appl i ed between the 10 anode el ectrode 10 and the cat hode
8, whereby the plating electric current is supplied to th

nmetal base filmb5 through the first electrode pad 12 adjacent to th

el ectrode fgé mat i, nC%rtﬁ?éﬁé gzg?p%nﬁdieg BFEQ'e %g)g)??gptq%s iéohechbéj@adck

el ect r odes
portion of
as a nmsk

e phot or esl renove

5 ] d i the b |
G Cbr HRE SR i e (5 ASPSPORR 43¢ #F

are forne

h I fi
el P,

I
is fabricated. 20 Referring to Fig. 4, an explanation will be given
hei ght vari%a? FBA< 0?2t Fe Sel ectrodes 7 formed by the fabrication
process according to Enbodiment 1 and height variations of the bunp
el ectrodes formed Ibythge Hiasing david cohlent iforal arsthods i@seed FP gs.

25 7 to 9)
5

10

15

20

25

20 22 OCT 2004
is fountained from an inner lower side of the device

toward the bump formation surface, and then discharged
from the periphery 0f the wafer 1 outside the plating
device 101.

In this state, a voltage 1is applied between the
anode electrode 10 andthecathodeelectrodes 8, whereby
the plating electric current is supplied to the metal
base film 5 through the first electrode pad 12 adjacent
to the bump electrode formation areas A as shown in
Fig. 3({(g). Thus, the bump electrodes 7 are formed.

Then, the photoresist film 6 is removed, and a
portion of the metal base film 5 is removed by using
the bump electrodes 7 as a mask. Thus, the
semiconductor integrated circult 13 shown in Fig. 1
is fabricated.

Referring to Fig. 4, anexplanationwill be given
to height variations of the bump electrodes 7 formed
by the fabrication process according to Embodiment 1
and height variations of the bump electrodes formed
by the first to third ccnventional methods (see Figs.

7 to 9).

20

e
e bunp

and a
odes 7
g 1
to



Where a plurality of 20- u m high bunp el ectrodes were fornmed on a 5-inch
wafer and a 6-inch wafer each incorporating an integrated circuit by the
fabrication process according to Embodinent 1, a maxi num hei ght 577 0C1 2004
variation of the bunp el ectrodes over the wafer was suppressed to 2 to 3u
mas indicated by a line (a) in Fig. 4. Were a plurality of 20- u m high
bunp el ectrodes were forned on a 5-inch wafer and a 6-inch wafer each 10
incorporating an integrated circuit by the first to third conventional

nmet hods, on the other hand, a maxi num hei ght variation of the bunp

el ectrodes over the,walel RS- 10,64:Mas i mhq%tfg% pa&ibne {b)ekn Fig.

4. In general, the height variations of the bunp el ectrodes are

required t S ed _t ot ter h 4 in a sen conducto
i nt egr at edovf:?r?guilft&p&ﬁ%éngflng %r olcrgé§%$ﬁ§ %e%gﬁt gcgr ir}‘a ?%n"s‘ragfeli he %hrrp

el ectrodes fornmed b he fabrication process accordin to Enbodi nent 1
Satisfy thi's FOqHTEREINC 26 ERBGHH MERE oI T BeY drive P FLG 2 5 O&in
explanation will be given to a sem conductor integrated circuit _according
to Enbodi mEht O E6tS t B RRE TR EMPPEAIMERS. 5 i3 BRaKddhpBnRe Gy of a

sem -fini shed 25 sem conductor integrated circuit (corresponding to 21 22
OCT 2004 variation of the bump electrocdes over the wafer was

suppressed to 2 to 3pum as indicated by a line (a) in
Fig. 4.
Where a plurality of 20-um high bump electrodes
were formed on a 5-inch wafer and a 6-inch wafer each
10 incorpeorating an integrated circuilt by the first to
thirdceonventionalmethods, ontheother hand, amaximum
height variation of the bump electrodes over the wafer
was 4 to 6um as indicated by a line (b} in Fig. 4.
In general, the height variations of the bump
15 electrodes are required to be suppressed to not greater
than 4ugm in a semiccocnductor integrated circuit
mounting process. The height variations of the bump
electrodes formed by the fabricationprocess according
to Embodiment 1 satisfy this reguirement.

20 Embodiment 2

With reference to Fig. 5, an explanation will
be given to a semiconductecr integrated circuit
according to Embodiment 2 of the present invention.
Fig. 5 is a sectional view of a semi-finished

25 semiconductor integrated circuit (corresponding to

21



Fig. 3 (g) in Enbodinent 1) in a bunp electrode formation process
according to Enbodi ment 2 of the invention . As shown in Fig. 5, thé7 DCT 2004
sem conductor integrated circuit 14 according to Enbodi nent 2 of the
invention 5 includes a nmetal film 11 provided on the entire back surface
of a wafer 1. The netal film 11l serves for connection to a cathode
electrode 8, and is electrically connected to a netal base filmb5. The

ot her construction of the sem conductor integrated circuit 10 14 is the
sanme as that of Enbodiment 1 described above . Wth the netal film11l

provided oves othe @nf liPrnbarks aULhace of 4 pewakere by 8 Jesistaneecto the

plating electric current supplied fromthe cathode ectro

formation o | ect 7. C e.reduced. In accordance with the
present in eﬁ?i%ggrﬁgt %(eé&??rsétngelggt rgﬁné)eo%é SRS é?o??dé: F n* EHE buhp™ -

el ectrode non-forpatipn area Eor sEppléjng the plating electric current
to the second el ectPode®Fdds ™t hirGugh 't hé® SEM tORAFA O 2 SubBtrg et At he
formati on of  the bunP 20 electrodes by the electrolytic plating. Therefore,
the plating-efFéctttc éu?F&ﬂr‘%éngFé’né@%déﬁﬁpWe% o hielr et ha vsent tonduct or
substrate (wafer) , so that the bunp electrodes of the sem conductor

i ntegrafed tRFdtidearé mfitdtnfiidhe ghe ro2si pedoon O 2004ire back

surface of a wafer 1. The metal film 11 serves for
connectiontoacathodeelectrode8, andiselectrically
connected to & metal base film 5. The other
construction of the semiconductor integrated circuit

10 14 is the same as that of Embodiment 1 described above.

With the metal film 11 prcvided over the entire

back surface of thewafer 1, a resistance to the plating
electric current supplied from the cathode electrode
8 for formation of bump electrodes 7 can be reduced.

15 In accordance with the present invention, the
first electrode pad is provided in the bump electrode
non-formation area for supblying the plating electric
current to the second electrode pads through the
semiconductor substrate in the formation of the bump

20 electrodes by the electrolytic plating. Therefore,
the plating electric current can evenly be supplied
over the semiconductor substrate (wafer), so that the
bump electrodes of the semiconductor integrated
circuit are uniform in height.

25
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What is clainmed is: 1. A sem conductor integrated circuit conprising: a
sem conduct or substrate having a plurality of bunp el ectrode formation
areas and a bunp electrode 5 non-formation area respectively def i hedCorlla
front surface thereof; a first electrode pad formed in the bunp el ectrode
non-formati on area; a second el ectrode pad forned in each bunp 10

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

el ectrode pad; wherein the first electrode pad is used for supplying a
plating electric current to the second 15 el ectrode pads through the

sem conduct @hzstibskr alleaimed§ argati on of the bunp el ectrodes by
electrolytic plating. 2. A sem conductor integrated circuit as set forth

inclaimil, wherei g §bghumpaelacs s q@@teg&-g@éaa&m%u@ﬁ@ﬁfﬁ“& g es a

plurality of bunp electrode non-formation areas respecti ormed~wi th

n claim o, the f1estoarach 388 an T Porm Y RS 25E hehbbERo8d of
the SeCMMjBL%%r@?%c%%%ﬁez%&¥%§¥qo%xg&eas and a bump electrode
5 non-formation area respectively defined on a front
surface thereof;
afirstelectrodepadformedinthebumpelectrode
non—-formaticn area;
a second electrode pad formed in each bump
10 electrode formation 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
15 electrode pads through the semiconductor substrate in
formation of the bump electrodes by electrolytic
plating.
2. A semiconductor integrated circuit as set forth
in claim 1, wherein the bump electrode non-formation
20 area includes a plurality of bump electrode
non-formation areas respectively formed with first
electrode pads.
3. A semiconductor integrated circuit as set forth

in claim 1, the first electrode pad is formed in the

25 neighborhocd of the second electrode pads.
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4. A sem conductor integrated circuit as set forth in clai
sem conductor substrate includes a netal filmon a back su
sem conductor substrate. 5. A process for fabricating the
integrated circuit of claim1, the process conprising the
defining a plurality of bunp electrode formation areas and
el ectrode non-formation area on a front surface of a semc
substrate, the bunp 10 el ectrode fornmati on area being insu
sem conductor substrate, the bunp electrode non-fornmation
conductive to the Asesindarshuetier: substitat@atéaraing g fids
in the bunp 15 electrode non-formation area; formng a sec

ml,

rface ofqqt
seniconggcmgrmg
steps of:

a bunp
onduct or

ated fromthe
area being

ts €tegt rode pad
ond el ectrode

pad i n eachibusn a ghect r ode, f 06 ARt 0N, ar eay § OL AR 38, &9{3@%@& iy‘jné@mr ZB‘”

connecting the first electrode pad and the second el ectro

t he SeniCO”?Q@BPBnSHbﬁBE@F%iﬁgﬁggﬁi89 £P% E%ﬂﬂﬁchaIQQ§ogfs

sem conductor substrate with a resist filmexcept

e pads on

ke
e secoH %éfa%FFode

pads; supplying a pl gtrieon %g%egggcfggjrrriﬁgégfi@ gagic;skerg?c%%r Slggog:f t he

sem conductor substr he secon

5 integrated circuit of claim 1, the process comprising

the steps of:

defining aplurality of bumpelectrode formation

areas and a bump electrode non-formation area
surface of a semiconductor substrate, the

10 electrode formation area being insulated f

onafront
bump

rom the

semiconductor substrate, the bump electrode

non-formation area being conductive to the
semiconductor substrate, ;
forming a first electrode pad in the

15 electrode non-formation area;

bump

forming a second electrode pad in each bump

electrode formation area;

forming a conductive layer for connecting the

first electrode pad and the second electrode pads cn

20 the semiconductor substrate;

covering the front surface 0f the semiconductor

substratewitharesistfilmexceptthe secondelectrode

pads;

supplying a plating electric current from a back

25 surface of the semiconductor substrate to t

24
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el ectrode pads through the sem conductor substrate, the first electr%%e

pad and the conductive |layer; formng a bunp el ectrode on each second 0CT 2004
el ectrode pad by electrolytic plating; and 5 renoving the resist filmand
the conductive |layer fromthe sem conductor substrate. 6. A process as set
forth in claim5, wherein the step of defining the bunp el ectrode
non-formation area includes a step of defining a 10 plurality of bunp

el ectrode non-formation areas on the front surface of the sem conductor
substrate, and the step of forning the first electrode pad includes a step

of fornlng & first electr de h bu ele rode non-formation
area. 15 JAEBFCocng% %gdget ort E%IealS éjlrlé?ﬁotrh ?éﬁaoffeforn‘i ng

the first eI ectrqde pad. i ncludes a s of formn the first electrode pad
in the nei ghbor ﬁ&dfosgo? At EBEmP 2 eé%d%hﬁad%on@ucﬁlﬁ%%cé%%é set

forth in claim5, further 20 conprising the step of formng a netal filmon
the back surfacd DFNiRE SHNEGHEIEDEE SASsP Fat & C ks Tnd tehke pltatd g
el ectric current is supplied through the netal film 9. A sem conduct or
i ntegr at ed k@ d chivt copprirsi gt ic2P hasémicconandt or substrate having a bunp
25 electrode formation area and a bunp el ectrode
5 removing the resist filmand the conductive laver
from the semiconductor substrate.
6. A process as set forth in claim 5,
wherein the step of defining the bump electrode
non-formation area includes a step of defining a
10 pluralitycnfbumpelecﬁrodenon—formationareas<n1the
front surface of the semiconductor substrate, and the
step of ferming the first electrode pad includes a step
of forming a first electrode pad in each bump electrode
non-formatiocn area.
15 7. A process as set forth in claim 5, wherein 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 £ilm on the back
surface of the semicconductor substrate,
Wherein the plating electric current is
supplied through the metal film.

9. A semiconductor integrated circuit comprising:

25 a semiconductor substrate having a bump

25



non-formati on area respectively defined on a surface thereof; a first

el ectrode pad forned in the bunp electrode 5 non-formation area, p/%pc%mg
el ectrode pad formed in the bunp electrode fornmation area; and a

el ectrode fornmed on the second el ectrode 10 15 pad; wherein the flrst

el ectrode pad is used for supplying a plating electric current to the
second electrode pad through the sem conductor substrate in formation of
the bunp el ectrode by electrolytic plating. 26

electrode formation area and a bump electrode
non-formation area respectively defined on a surface
therecof;

afirstelectrodepadformedinthebumpelectrode

5 non—-formation area;

a second electrode pad formed in the bump
electrode formation area; and

a bump electrode formed on the second electrode
pad;

10 wherein the first electrode pad is used for
supplying a plating electric current tc the second
electrode pad through the semiconductor substrate in
formation of the bump electrode by electrolytic
plating.

15

26



