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SUBSTRATE AND METHOD OF MANUFACTURI NG MOUNTI NG SUBSTRATE, CIRCUU# CKRDZWH
AND ELECTRONI C | NSTRUMENT 5 TECHNI CAL FI ELDJm‘mml‘mmﬁmmml nventi oh rel ates

r

to a sem conductor device, a nounting subst od of manufacturing
t he mounting substrate, a circuit board, an anégl egtronic instrument.
BACKGROUND ART Sermi conductor devices such as T- CSP (Tape-Chip scal e/ Si ze

Package) ar %D@@mﬁ?&&s”%BhﬁﬁﬁG%“%ﬁﬁ@%ﬂ“@W% pattern

is forned. étor ¢ i S nounted on the substrate, and

Wi th the el ect Yo hi rd nected to
il Olysiied HpaeneoBduSRAED erbest ogld ¥ e

t he i nterconne s are provided. The characteristics

required of the surface of thﬁt%ﬁﬁmmmn for connecting the
chip and the chara

el ectrodes of the sem conductor cteristics required for
providing the solder balls 20 are different. Al though the surface of the

i nterconnect pattern requires locally varying characteristics,

convent g onakcyntrharwhokepof the surface of the interconnect pattern has
been subjected to a single plating operation. 25 DI SCLOSURE OF THE

| NVENTI ON The pr @bemqresendninvent by aelefess nes ebbeondietqr 88VEae, and has
as its objective the provision of a seniconductor devjce ' .1 .9 ~UL 200z
i ncl udi ng anmpwebiedFRRATTARS aPA MehoR) QfoMAPBARCEYL RS WF PQERE SN
different properties, and simlarly a nounting substr.ate _and nethod of

manuf act ur 8UPRETASE, 3 ELFERIE lb%aog‘él' a&'ﬁﬂaéh &SRS e PRECPERBRt . 5 (1) A
sem conduct or device of the present invention conprises: a substrate in
which a plurality of through holes are forned; an interconnect pattern

for rredlﬁ)n %Q%K}Eﬂ%kgakﬁﬂ:a”d 10 passing oven the through holes; a first
-plating | ayer tormed on the interconnect pattern surface opposite to the

substrate; a secgpgliBbakinffot ayeevhieesed syent head Nt eLeopnegtrapat tRip
surface | ooking toward the substrate in the through holes; 15 a

sen conduciseilelispzenPadk£ge praddh&knswhstwiaich arse al sebstcate wrcohiebted to
the first plating layer; a resin provided on the first plating |ayer; and a
conduct i ve anntiateatopnest deattern s fecmad-pfeonhorly, a semiconductor
chip is mounted on the substrate, and with the electrodes of
15 +the semiconductoxr <chip &lectrically connected to the
interconnect pattern, solder balls are provided. The
characteristics required of the surface of the interconnect
pattern for connecting the electrodes of the semiconductor chip
and the characteristics required for providing the solder balls
20 aredifferent. Although the surface of the interconnect pattern
requires locally varying characteristics, conventionally the

whole of the surface of the interconnect pattern has been

subjected to a single plating operation.

25 DISCLOSURE OF THE INVENTION
The present invention solves the above described problem,

and has as its objective the provision of a semiconductox device
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| ayer, 20 wherein the first and second plating | ayers have diffegﬁna
properties. '‘According to the present invention, since the first-anrd QEC%W&
plating layers are fornmed on the interconnect pattern, oxidation of the
surface of the interconnect pattern can be 25 prevented, and also the

el ectrical contact resistance can be |owered. the first and second plating
| ayers have different 2 ,1 9 JUL 2002 characteristic s A plating | ayer

0 SIS A SR O, BRI T
i et
som conductop SPUFGCs Ol JMRH 6l ANSRIORISPERE| S Ruttsb Al @

second i ntgrgo Heg&egegggggt{ﬁgﬁgﬁkéyl.the other surface of the substrate

and electrlcalgy connecte o the tirst interconnect pattern; a first

platingsl ayer fogpgdaonsddiRdnidigtorniceigesnad tife pptésemt sinbaseiqapposite
to the substrate; a second plating |layer fornmed on the second interconnect
pattern suchageisppesite to the substrate; a sem conductor chip nmounted on
the substrate®and electrically connected to the first plating |ayer; 20 a
resin provi ded oa shbstrase jh arhivh lapduradidyacéofbgenghechadeerazg

provi ded on the second plating |ayer, wherein the first and second plating
| ayers hav&odimefgr ent properties. 23 According to the present invention,

e e o 5ERRRERBAEk, s SR’ TR g
10 passing over the through holes;

a first plating layer formed on the interconnect pattern
surface opposite to the substrate;

a second plating layer formed on the interconnect pattern
surface looking toward the substrate in the through holes;

156 a semiconductor chip mounted on the substrate and
electrically connected to the first plating layer;

a resin provided on the first plating layer; and

a conductive material provided on the second plating
layer,

20 wherein the first and second plating layexrs have
different properties.

According to the present invention, since the first and
second plating layers are formed on the interconnect pattern,
oxidation of the surface of the interconnect pattern can be

25 prevented, and also the electrical contact resistance can be
lowered.

The first and second plating layers have different



.1 9 JUL 2002 and second interconnect patterns can be prevented, and als )
el ectri‘cal contact resistance can be |lowered. The first and seconhngHLiﬂy
| ayers have different characteristics. A plating |layer having appropriate
adhesi on properties with a resin and 5 a plating |ayer having appropriate
adhesion with a conductive material commonly require different properties.
The present invention provides for this by neans of the first and second

pl ati ng | ayers of ditfe[enyggropenties. éS) A sem conductor device of the
present i nvERREBRTEHIEbAPFF dePlatinghdRYST ha%iNg ARRISHTHENE pEPLELART or ned
on the substrate; a first. plating |ayer forned_on a first portion, of the

i nter connecPrBEF{IEFﬁSs‘fﬁtf}h@er%i)b‘gﬁnaat%lﬁwgs&BXFFGH%‘,”%%RPEQESHG':EI ating
| ayer forne n ecaond _portion .Qf t L ntercaonnect pattern.surface
opposite togﬁﬁésiaﬁs"{ﬁt g;ccguilg@:il& epmgg?{i%ﬂf(?ﬁm.mﬁ@iy i E%‘iulp‘f%flilgaeFSE}Er; a
conductive r.ial _pr oy t nd_plating |ayer; d,20_a
seniconductggggﬁkghﬁgﬂﬁpg%%%ﬁggﬁgpgu%gﬁgégg %%%V% et ?Exﬁﬁﬂ% 8 nheet8d to
the condyict pye @trgikal andeESHE Yk ity Sy &P o3eELREL | have
different properties. A?(L:ncor di ng t% tﬁélgfo?e%ent oi nvent |£0%11?E E?gggéﬁéﬁfi rst
and 25 second pl ag2ngal aeisoatacternmaédvacet r i tHer sp0866t RaLEREDon

oxi dation of tthe surface of the interconnect pattern can be prevented, and
t he el ectri calnprasaéact resi stance can be | owered. 4

a substrate;
a first interconnect pattern formed on one surface of the
10 substrate;

a second interconnect pattern formed on the other surface
of the substrate and electrically connected to the first
interconnect pattern;

a first plating layer formed on the first interconnect

15 pattern surface opposite to the substrate;

a second plating layer formed on the second interconnect
pattern surface opposite to the substrate;

a semiconductor chip mounted on the substrate and
electrically connected to the first plating layer;

20 a resin provided on the first plating layer; and

a conductive material provided on the second plating
layer,

wherein the first and second plating layers have
different properties.

23 According to the present invention, since the first and
second plating layers are formed on the first and second

interconnect patterns, oxidation of the surface of the first



.1 9 JUL | ~u~ The first and second plating |ayers have different 2002
characteristics. A plating |ayer having appropriate adhesion prohhﬁthE
with a resin, and a plating |ayer having appropriate adhesion with a
conductive material comonly require different 5 properties. The present

I nvention provides for this by neans of the first and second plating | ayers
of different properties. ( 4 ) In this sem conductor device, the first
plating layer may be formed to be thinner than the second plating | ayer. By

nmeki ng theaphakeRgnbayfgtetbbifett phctaghestédn éd proneitdes and hide resin
are inproved, and if the plating layer is made thicker, excellent bonding

with the cehdutrivalmabataat reshbtancedcat He | Iowdred serie Ak andlevi ce,
the first and second plating |layers may be fornmed of different naterials.
15 The firsecphdiplefimybayens hawefdi fibererft chardetrenistigs oniplntiireg
adhesion properties with a resin, and the second plating |ayer can be
forned of jaHerchrdwingARRKPROIELE adhesandiprppertieshaviddngducesim amt eri al .

(6) In this seniconductor device, the resin may be an 20 adhesijve, and
i ncl ude® cofdRkdt RS PANS L PaYing IBREPPE Ltkee Asdhesion wishca qandvatine

mat eri al ; and, t he_seni conduct or chi be nount ed q¥,face-domn bondi ng

with the aMfE8FF3 iE°E§ﬂﬂg¥tF?%uﬁ5$e$f§feF?ﬂQHRﬁﬁﬁﬁf IftordisPussenti s, an
ot . . : e ' ded first ti ,

and the 1 FaveRPLeh EEPTAEE B i LR REHE B Orb S R Bt e

adhesi ve %1£e§n%niagafgpef SOREUELAY el fls, By the formation of the
first 5 ,1 9 ~UL 2002 plating layer, in the face-down bondi ng of the

seni conduct or chip) RheenlievnduetlorcAdvitie €S| hanpe dsentoVierRGitibh A
nounting substrate of the present invention conprises:
: 10 comprises:
a substrate;
an interconnect pattern formed on the substrate;
a first plating layer formed on a first portion of the
interconnect pattern surface opposite to the substrate;
15 a second plating layer formed on a second portion of the
interconnect pattern surface opposite to the substrate;
a resin provided on the first plating layer;
a conductive material provided on the second plating
layer; and
20 a semiconductor chip mounted on the substrate and
electrically connected to the conductive material,
wherein the first and second plating layers have
different properties.
According to the present invention, since the first and
25 second plating layers are formed on the interconnect pattern,

oxidation of the surface of the interconnect pattern can be

prevented, and the electrical contact resistance can be lowered.



5 a substrate in which a plurality of through holes are forned; an

i nterconnect 'pattern forned on the substrate and passing over the‘ltﬁrgmqgl'izuuz
holes; a first plating layer formed on the interconnect pattern 10 surface
opposite to the substrate; and a second plating |layer fornmed on the

i nterconnect pattern surface |ooking toward the substrate in the through

hol es, wherein the ;first and second plating | ayers have different

ies._ .. di h N i i ffi d

o o) ST Sl OB Rl BB RS
S e LR TR A A a SeBSEE
o ayers havepdhiketent uihir AChethetitea ARl 1 daKet hodhae ppatenr oL

adhesi on Wi §#has CONIEH ¥ @ oRRLeEkE db BTNV dfbH e rdih{ £ @ FREQREI i es.
The present invention provides for thus by neans of thé first and second

pl ati ng 3 ayptspeft ks f erenprpsener iheent i ERpbvAdEBUNGT NEh i St makfsof the
present invention conprises: a substrate; G .1 9 JUL 2d02 a first
i nt er connecet Ftet Eipst andetleandpdating deyers ahdifdbsenupeoparséesnd
interconnect pattern_formed on the other surface of the substrate and
el ectrical ly connéth &8 Gio-s penicorduarqrdeytepnsbe fiqsteplating Lagexpl ati ng
| ayer forned on%éh first inter%onnect Eattern surface opposite to the

S

substrate; BHY Pt FRIDEF FBATet D P IRR %k 8Lt POt &Y Bnnect

pattern surface osl o] e t rein the fir and_second
pl ati ng | ayers hgé}g @:aﬁ(ire]%erﬁh%pr%%%?Hisiax%fgor ﬁ'r?é‘etrd t epﬁéggﬁgon
inventimn, siosertss ihitatufesacand ilpaldved | AveL P etpi he
“first and s%cond i nt er connect ?)atter ns, “oxi dation of tripsﬁ{%égg?h he
first 15 anils medenchicker contellemabbrdifg tdrhbenpeonanteive addeahisp t he

el ectrical contact resistance can be lowered. The first and second plating
| ayers havelgli¢¥eaimmd characteristics. A plating |ayer having appropriate
adhesion properties with a resin, and a plating | ayer having appropriate
adhesi on with a cohddét thés 0eRiE It RoRRYAFS - r Bl Flrsdi &ndr saeond
roperties. The present inventio royi des this b ans of the first
br op platir?g E‘layers may E:e ?ogmeg o? diggerent ma erpials.
and second
15 The first plating layexr can be formed of a material
improving the adhesion properties with a xesin, and the second
plating layer can be formed of a material having excellent
bonding with the conductive material.
(6) In this semiconductor device, the resin may be an
20 adhesive, and include conductive particles to constitute an
anisotropic conductivematerial; and the semiconductor chip may
be mounted by face~-down bonding with the anisotropic conductive
material interposed.
According to this, an anisotropic conductive material is
25 provided on the first plating layer, and the first plating layer

has appropriate adhesion properties with the adhesive of the

anisotropic conductive material. By the formation of the first



plating layers of different properties. (9) A nounting substrate of tsfe
present’ i nvention conprises: 25 a substrate; an interconnect pattenﬁ ouﬂegmn
on the substrate; a first plating |ayer forned on a first portion of the 7

,~ 9 JUL 2002 interconnect pattern surface opposite to the substrate; and a
second plating layer formed on a second portion of the interconnect pattern
surface opposite to the substrate, wherein the first and second pl ating

| ayers have 5 different propertiges. According.to the present invention,
since the f‘i%lnz?ngaé'EEOnanp?% i%gcq'g?éﬁ“sgaf‘glﬂgr%at@% SERd “PRESFEBRNect

tt , idat i f .t [ Lhe int t tt b
b cvont bd. 05 (RESSEAEEH CaPCRSh( SR TN A PER<Be 10| ovier ed.
The first d d pl gti.ng s di t stics. A
olating layer hayig Apironringe SmiEae ptoahl LPGAR SihibhElonns .

pl ating | awmﬁlq\éiegg appropriate adhesion with a conductive materi al
comonly require different properties. The present invention provides for

this bysmeans 15a0kubBerhtesinangisconsh tatityo JRroueh dbiksr 8ok
properties. ( 10 ) In this nounting substrate, 'the first "plating |ayer may
be forned tfwdred;hi nner than the second plating |ayer By nmaking the plating
| ayer thinner,; the adhesion properties with the resin are inproved, and if
the plating | ayeprn2@ntenedgaechi gediterax @Einned dondbagswhstrate andducti ve
material is obtained. (11) In this nounting substrate, the first and second
pl ating | apHS$iRgy o¥ext shRelhEPuahhelefit materials. The first plating

| ayer can be fornmed. of, a terial 25 rqvi ng.t he adhesi on properties with
a )r/esi n. and t he2shhEs plating fayer fo%eg on the fnterconnecé)pagtern

10 surface opposite to the substrate; and
a second plating layer formed on the interconnect pattern
surface looking toward the substrate in the through holes,
wherein the first and second plating layers have
different properties.

15 According to the present invention, since the first and
second plating layers are formed on the interconnect pattern,
oxidation of the surface of the interconnect pattern can be
prevented, and also the electrical contact resistance can be
lowered. The first and second plating layers have different

20 characteristics. A plating layer having appropriate adhesion
properties with a resin, and a plating layer having appropriate
adhesion with a conductive material commonly require different
properties. The present invention provides for this by means
of the first and second plating layers of different properties.

25 (8) A mounting substrate of the present invention
comprises:

a substrate;



pl ating |l ayer can be formed of a material having excellent bonding with the
‘conductlve material. 8 ~1 9 JUL 2002 (12) on a circuit board of.JtheJUL 2002
‘present invention, the above-described sem conductor device is nounted.
+(13) An electronic instrunment of the present invention is equipped with the
"above-descri bed sem conductor device. 5 (14) A nethod of manufacturing a
nmounti ng substrate of the present invention conprises the steps of:
imMmersing a substrate in.a plating bath, the_subsfrate havi a urality

of through hol os. AMELEAT ARCBFCORREET BAHEEPn SRS A T RS BURLARA LRS! no
over the thro hol es; 10 electrically connecting the interconnect pattern
to a cathodé?ﬂﬂg§ﬁ%§'ng a first anode to face the surface of the substrate

toa cathodé® | . ce the s
Tace the surface BT sECEEbMec: BAEERED SRR Erg SR ERPRREE orn

and passing frggedt supkedhfd engit eqwcrt%%ai@?sicqn%_claaaww the Figst and

second anodes and the cathode, wherein a firSt plating layer is formed on
"the int epconf@rcdeanketnplytkpg; current fromthe first anode; and 20
wherein a second plating layer is formed on the interconnect pattern on the
side of the substmatérandpidting ltadyert ivomgh omlEse fixstte intereahnéedm t he
second anode. "According to the present invention, a first plating |ayer can
be forned ompadtersushxfecef ophesite et diectubsdinadie; Bydt he 25 current from
the first anode, and a second plating | ayer can be fornmed on the other
surface of the i nReFeRRPlatingclayesy forBed A0 Ehe $9Rd ABteEEBRBeaRode.
'I't should be noted that the 9 second plating layer is

~1 9 JUL 200
formed on t R&YE 5Hr5F°Fh8PF?|bef:o?ﬁ1e{‘Te et _sé"rrr?t&posed fromthe through
holes. (45) A net t}g@f%&nﬁa{% a%%l%gngar?d MGG %g??ﬂ?t e.Laﬁrfertsh.eh {,gsent
g steps oOf: g a strate

i nvention conpri ses I mrersin S afirs
pl ating tnutaiﬁﬁy%e§gbégggggtggying a plurality of through holes and an

i nterconnect pattern formed thereon and passsing over the through hol es;
el ectrically connaetbrgih§ecd nther poasest ipdtdrdyiont, Os@n¥@ e Hader and
second plating layers are formed on the first and second
interconnect patterns, oxidation of the surface of the fixst
15 and second interconnect patterns can be prevented, and also the
electrical contact resistance can be lowered. The first and
second plating layers have different characteristics. A plating
layer having appropriate adhesion properties with a resin, and
a plating layer having appropriate adhesion with a conductive
20 material commonly require different properties. The present
invention provides for this by means of the first and second
plating layers of different properties.
(9) A mounting substrate of the present invention
comprises:
25 a substrate;
an interconnect pattern formed on the substrate;

a first plating layer formed on a first portion of the



formng a first plating |layer on the interconnect pattern by disposing a
first anode to face the surface of the substrate on which the int._érﬁ:qjgjh_eaﬂﬂz
pattern is forned and carrying out electroplating; 15 inmersing the
substrate in a second plating bath; electrically connecting the

I nterconnect pattern to a cathode; and form ng a second plating | ayer on
the interconnect pattern surface |ooking toward the substrate in the

t hrough 20 hol es by di sposing a second anode to face the surface of the
substrate opposidonrert patterer catiface papteibeatd thersulbgrratie; and

el ectropl ating. According to the present invention, the substrate is

i mersed in firsta sedosdcpbalt iatliaygerbfohsed amdassdédond poirdtiongoRX Heayer i s
foamed on one surface of the interconnect pattern, and a second pl ating

| ayer is faimetamndu: gatdremusiafecef ophesihecteobhecsulpstttare,. 10 ~1 9
~UL 2002 (16) A nethod of manufacturing a nounting substrate of the present
i nvention conpri d¥erneia sthgs HErsty AsEni HECANG| lPr%éItiltn)g olaygrsudia¥dl es
and an interconnect pattern passing over the through holes on a substrate;
5 form Ag A¥iTeEenh AXMEHRS by covering the through holes with a first

[ d | yi | I | at i Ny ! : d
form ng a second LSEd Seroppaansi tvenEiblt SR the FRHEdincc:
pattern in fhedd %Qtintgoiggiergoyfé IfAgmelCort the %fc_as:@o%e&bepa{@&rp,onnect

pattern opposite to the“subStrate with a second resist, and applying

el ectr ol essopicititth 0T e istirdfacendecthpali htefconnéte paesed 4wl 95
According to the present invention, the first and second plating | ayers are

formed by tpmevemresheaamid adsoothel ebectat Bssl tontplat registdnge Acametdeod of
manuf acturing a nounting substrate of the present invention conprises the
steps d0: i¥amgrnadg The fintstaad segopdaplaingt hayererkave thifferent

characterxistics. A plating layer having appropriate adhesion
properties with a resin, and a plating layer having appropriate
adhesion with a conductive material commonly require different
properties. The present invention provides for this by means
13 of the first and second plating layers of different properties.
(10) In this mounting substrate, the first plating layer
may be formed to be thinner than the second plating layer.
By making the plating layer thinner, <the adhesion
properties with the resin are improved, and if the plating layer
20 is made thicker, excellent bonding with the conductive material
1s obtained.
(11) In this mounting substrate, the first and second
plating layers may be formed of different materials.
The first plating layer can be formed of a material
25 improving the adhesion properties with a resin, and the second
plating layer can be formed of a material having excellent

bonding with the conductive material.



substrate has a first interconnect pattern fornmed on one surface 20 and a

. second interconnect pattern electrically connected to the first 19 JUL 2002
i nterconnect pattern and fornmed on the other surface; electrically

connecting the ,first and second interconnect patterns to a cathode;

di sposing a first anode to face the first interconnect 25 pattern;

di sposi ng a second anode to dace the second interconnect pattern; and 1. J.

.1 9 JUL z002 ' f, qiff d ities.b h
first and second GHOUGL dhd TirE T tiRaIG, CinéT8) REASPIFoLORPREIFY | SD%r | o
formed on tg&eﬁéiééséf‘iﬁé&%&?ﬁmfﬁ&%&“d@éiEQe'guﬁ\égﬂke&rom”‘e first
anode; and ereina second plating layer I's forned on the second

| nterconnect patterd) hih ElectiondB! ThECARMR: W AHE 30RGRn: ERPLALIG, Lo the

present invention rst plating T'ayer can be for on the

i nterconnecig p@&&f%&&’%ﬂiﬂ? HY T vdJdEcii8eli! 58hi8BRAG-t 8P Jaéy 5&£ond

pl ating | ayer can be fornmed 10 on the second interconnect pattern by the
current Fromthe secpnd mddd of LRindrsetherhdfa MAnasLUELBItAatBWHY | Ng

" substrate of the present invention conprises the steps of. imersing a
substrate itha preséntpl mverrilat tomprdiseisnthe shepsubstrate has a first

i nterconnect pattern formed on one surface and a second interconnect

" pattern el ectri calmensimed subssrate ihratplatiisvg batdct thet sebsiteane f or ned

on the other surface; ] .
having a plurality of through holes and an interconnect pattern

formed thereon and passsing over the through holes;
10 electrically connecting the interconnect pattern to a
cathode;
disposing a first anode to face the surface of the
substrate on which the interconnect pattern is formed;
disposing a second anode to face the surface of the
15 substrate opposite to the interconnect pattern; and
passing currents of different current densities between
the first and second anodes and the catﬁode,
wherein a first plating layer is formed on the
interconnect pattern by the current from the first anode; and
20 wherein a second plating layer is formed on the
interconnect pattern on the side of the substrate and within
the through holes by the current from the second anode.
According to the present invention, a first plating layer
can be formed on one surface of the interconnect pattern by the
25 current from the first anode, and a second plating layer can
be formed on the other surface of the interconnect pattern by

the current from the second anode. It should be noted that the



electrically connecting the first interconnect pattern "?0 to a ¢ @oﬂe'
formng a first plating layer on the first interconnect pattern, gt UL 2002
di sposing a first anode to face the 'first interconnect pattern and

carrying out electroplating; imrersing the substrate in a second plating
bath; 25 electrically connecting the second interconnect pattern to a

cat hode; and formng a second plating |ayer on the second interconnect 1?

,1 9 JUL 2002 pattern, by disposing a second anode to face the second
i nter connecFeﬁSPfierPl{l%?&fY%aanS’ieﬁg g%t e oBPat they. PRIEIPEI Rt t Fhghe

resent invention, the substrate is i rsed. jn first and second platin
Baths, alfyﬂgFEEFSPPﬁﬁtSS?Bg%ﬁni%#BQ%%?e IoR Fhﬁ %b?g?g?2?%§gﬁn1necg pa;tgrn,

(19) "a mothod of  eRUAGIIoR, o8 FEUKE Ao SuREer BPubga bl SFRlaf e "
invention cgq rbg@§ehgei§$éﬁ¥iéﬁ:cJﬂﬂEﬁs@Q @hgiggéﬁgngggconnect pattern on

one surface o a substrate; formng a second I hterconnect pattern
electricglly conneghéfsifgthe shibstratat enCANNECisPaplatingnNbhake , Oty
surface of the substrate; formng a first plating |layer by covering the
second 15 i supstoanecthpaider a wpllhradityr ¢ f r ehixstugandhappsyidagd an

el ectroless plfating to the first interconnect pattern; and form ng a second
pl ati ng | ayéntbycepnestnpgatherhi formedt sheoanecengapasss ingt lpvarsddend
resi st and a%plying el ectroless plating to the second interconnect pattern_
20 Accor di n§hrgughehptesent invention, the first and second plating |ayers

are fornmed by the imo 0 er%Flons of eIectBoIess
electrically connecting the interconnect pattern to a

10 cathode;
forming a first plating layer on the interconnect pattern
by disposing a first anode to face the surface of the substrate
on which the interconnect pattern is formed and carrying out
electroplating;
15 immersing the substrate in a second plating bath;
electrically connecting the interconnect pattern to a
cathode; and
forming a second plating layer on the interconnect
pattexrn surface looking toward the substrate in the through
20 holes by disposing a second anode to face the surface of the
substrate opposite to the interconnect pattern and carrying
out electroplating.
According to the present invention, the substrate is

immersed in first and second plating baths, and a first plating

o
[#]]

layer is formed on one surface of the interconnect pattern, and
a second plating layer is formed on the other surface of the

interconnect pattern.

10



plating. (20) A method of manufacturing a nounting substrate of thk3pgdkei(2
i nventi'on conprises the steps of: 25 forning an interconnect pattern on a
substrate; formng a first plating layer on a first portion of the

i nt erconnect pattern by covering a second portion of the 13 ~1 9 JUL 2002
interconnect pattern with a resist and exposing the first portion, and
applying electroless plating to the interconnect pattern; and formng a

d plati I i tion.by 5 d t first ti
W iha fesi st and Slpherraiole SaREassPEaY < MBS shbSsrate o oes
| ati t ' t ' { . t i tion,
 The irst i eI Rl Eoter (o6 NP K2 T oper ati ons of
——electroless 10 Pidirnlighy 4 pihp &&gy;ega; thEBlbAheles Bl aR ShibkBonfedpunt | NG

substrate, the first a on ng | ayers may have er ent

properties.p A48l igiGdianebvBavi ne BRSO [Y1RAdReSl gpRELREEL i es 15 with
a resin, and a plating | ayer having appropriate adhesion wth a conductive
mat eri als conmonl yoraduigr @ dikker pniti@pedgdedy lcbvietiingCahe, thyowdki ng t he
current densities between the first and second anodes and the cat hode

di fferent, Holkest with seCourat pestishgaindyaard ydhadeléetertesshipiletdsgeso may 20
be formed. Alternatively, by making the plating fluids in the first and
second pl atHiRy PERFS@NECEr BAFLeBR @& ng the current densities between the
first and second .anodes and t he, cat hode ﬂ%fferent first and second_pl ating

| ayers of differ EFERECRIEEEEE Rag BRIt pyzgk?o§§n§ 3 ROLRCR Rt hod of
f ( . 4 . Vel o e
o . TR o e O Y 0

to be thinner Seco a ayer. By Traki ng

the pl ali NGyl BN otfhm@eﬂntéﬂ&na@besﬁmﬂrpagghis%e% Rlehguhssiikare

inproved, and if the plating |layer is nade thicker, excellent banding with

the conductwiwh @ERkecbAd s G, abnalapPlimp elledrbhess EidtiheOto the

manuf acturing a nmounting substrate, the first and second plating | ayers may
be fornmed dintdidfdosnect: patseral $n The thraighpltatiesg | ayer can be fornmed of
a material inproving the adhesion properties wwth a resin, and the second
10 pl ating | ayer AC&RTBANECTIENCH ISR SRVEN L heRi fheekiEst and second

plating layers are formed by the two operations of electroless
15 plating.
(17) A method of manufacturing a mounting substrate of
the present invention comprises the stepé of:
immersing a substrate in a plating bath, wherein the
substrate has a first interconnect pattern formed on one surface
20 and a second interconnect pattern electrically connected to the
first interconnect pattern and formed on the other surface;
electrically ¢onnecting the first and second
interconnect patterns to a cathode;
disposing a first anode to face the first interconnect
25 pattern;
disposing a second anode to face the second interconnect

pattern; and

11



bonding with the conductive material. BRI EF DESCRI PTI ON OF THE \étgl@iu 2002
Fig. 1 shows a sen conductor device according to a first 15 enbodi k

the present invent~,on. Fig. 2 shows a substrate of a sem conductor device
according to the (first enbod~. ment of the present invention. Fig. 3 shows

a. nmounting substrate used in the first enbodi nent of the present invention.
20 Fig. 4 shows a nethod of manufacturing a nounting substrate according to

the first enbodi nent of the greseq% i.nvention. 5 shows a net hod of
manuf act ur i ng a %MGBFB nER\R 9’%385?%r‘iﬂ“{’ifg’tthee?‘??-g%e%r?meﬁ@nt of

t he present ntlo ows _a hod nufacturing a nounting
substrate aEQﬁwéﬁﬁﬁ)ta? iﬁﬁ? a@ Salﬁﬁﬂ %? ??éb?#%%ent 15 .1 9 JUL

2002 i nventi on. E:hféi'el %[ @%&Eﬁ%‘%@n{ﬁ%}d 1(§f fﬁﬂ\léfda%tnu tifg'ﬁ%unt! ng

substrate accordingto a t he présent |nv 5 Fig.

8 shows a sapi SIS pde¥keR B%Glﬂfed'cﬂﬂrfeﬁtaff&h”ﬂﬂé ?@QQ'MeDfanhhe

present invention. Flgs 9A and show a substrate of "a sem conduct or

devi ce @ccordi ng wierddia kosetbnanpDst ietlfferdt He BoemeAtoh M WRBnaF g. 10
shows a sem conduct or device according to a fifth |.0 enbodi nent of the

present i nvantemrondeéds pattArantylthesborrantrefiom tie nssosna tanoideg a
mount i ng subsfrate according to the fifth enmbodi ment of the present
i nvention. Fig. Brosirdandateitheupressrrdr gnvenwhorh atfiergir pdebing layer

can be formed on the first interconnect pattern by the current
from the first anode, and a second plating layer can be formed
10 on the second interconnect pattern by the current from the
second anode.
(18) A method of manufacturing a mounting substrate of
the present invention comprises the steps of:
immersing a substrate in a first plating bath, wherein
15 +the substrate has a first interconnect pattern formed on one
surface and a second interconnect pattern electrically
connected to the first interconnect pattern and formed on the
other surface;
electrically connecting the first intexconnect pattern
20 to a cathode;
forming a first plating layer on the first interconnect
pattern, by disposing a first anode to face the "first
interconnect pattern and carrying out electroplating;
immersing the substrate in a second plating bath;
25 electrically connecting the second interconnect pattern
to a cathode; and

forming a second plating layer on the second interconnect



15 invention is applied. Fig. 13 shows an el ectronic instrunent ﬁgtjhpwd 2002

with a sem conductor device fabricated with appJ.ication of the odUbf

the present invention. 20 BEST MODE FOR CARRYI NG OQUT THE | N~1ENTI ON The

present invention is now described in terns og a nunber of preferred

enbodi nents, with reference to the drawings. 25 First Enbodinment Fig. 1

- shows a xirst enbodi nent of the sem conductor device of the present

i nvention. A sem conductor device 1 1G ~1 9 JUL 2002 conprises a

sem conductpatdnp 1byamdds@osibgt raat 2eeond \appdehd&opl Eareyi ehef &e9edf t he

sem conductor chip 10 is a rectangle (a w square or an qbl ong), along at

| east one siRfEIGANNGF I AL GeTy Gﬂgscarfi}ﬁwgcﬁ“%pﬁﬂeﬁqtr@@iaﬁé@gor all four

sides), on one 5 surface of the sem conductor Chiﬁ 1 the active surface)
a

0
a plurality of elA&&% 52 RE 4S8N Te dNVRNEdPRat ThE FUPSREANPUASI ity of
| ectrod 12 \ . dinth . of i duct hip 10
Che Vi of ni (YIRS T At ane) SECPBUcE 46 LH BN doc TS LEF RS t ho
f f | Il 1 | atj L Th
el ot rodes 15 ThaneErTREd Da AL s Rhlcer it Bt Bn Janlllf sectbfia T

el ectrodes JPyah Uiy MRS thimed bayehe! Sedby Ot d M riiedipkeedh. L he

bunmp netal,” of nickel, chromum titanium or the like, may Dbe appli ed.

There is no parti@uy)an meshbdChE aRarAEddtarangr al hotint thd st esulist rat e
20) which may be a rectangle, polygon, or a conbination of a plurality of
rect angl es, tepcsserie iavsintildoar cbmpuieesf thdestEpn aofizew f orm of the

sem conductor chip 10. The thickness of the substrate 20 is comonly

det erm ned by thdammiag &l fussl, inkrrdonnastt pabesr on e tSugiflage of
restriction. 20 The substrate 20 may be fornmed of an organic or inorganic
materi a0, & §HREWA%Snstituted of a conbination thereof. The substrate 20
may be a flexible suhstrate, or y.equa d sugstrat.e. he

|1y be a rjigi

substrate 20 can FSEF NIl HFENTchiNy ﬁﬁr}/‘}er%m Bahg%ﬂ‘ble SSIBERAE in the
formof at f . i i i i i of the
Subst rat e ofTHe SRR R aRsiEr e BROPRLSAER, Backipth of drk Gl b ey e 1
and 2, on ofe il fagsthbte;~1 9 JUL 2002 of the substrate 20 is fornmed a
plurality of interconnects ( l|leads ) 22, which constitute an interconnect
pattern 21. Each fefrriley iantfireenpaaitind? lagerf epccedekrangdsthé aedond. The

| ands 24 and 26 are commonly formed to be wi der than the interconnect 5 22.
The ondfl anth@&rqunndass f patrtérinn witiysia i dirstosees bst hearskenegplyfinghe
substrate 20, and the other land 24 forned at an ~.nternedi ate point of the
i nt er conneceleskr@eshPLFtdngl tPythe FRYSR cOHRIIAPNELt Pattexst 8nd or all
is or are not el efiptri.call condléctive.to he ot int er.connﬁcts 22, and is

or are 10 el ect riCAY9 SolRER @lalr'i’régp aY &Fi g’r GPVERLBE SRR fiesso.
nk et connect Sty NBSPLEBTSALET L T AAEDAgiLbe B SpomRly o
together. ejectroless plating to the second interconnect pattern.

20 According to the present invention, the first and second
plating layers are formed by the two operations of electroless
plating.

(20) A method of manufacturing a mounting substrate of
the present invention comprises the steps of:

25 forming an interconnect pattern on a substrate;

forming a first plating layer on a first portion of the

interconnect pattern by covering a second portion of the

13



In the substrate 20 is forned a plurality of through holes 15 28. oger fqﬁﬂz
of the through holes 28 passes one of the interconnects 22. The eJd 4” t

i nterconnects 22 may equal ly be positioned over the through hol es 28. Wen
aland 26 is formed at the end of an interconnect 22, the land 26 is
pesi ti oned over a through hole 28. 20 As shown in the enlargenent in Fig.

1, the interconnects 22 have fozmed thereon, first and second pl ating

| ayezs 30 and 32. The interconnects 22 are formed of copper, or a two-|ayer
const ruct i okptFrganediurPaEe N cCHEth angespstnangs ienpaFinshd i) Hirsly

| ayers 30 and 32 can be se|lected from nickel al | adi um 25 ni ckel -gol d,

ni ckel - pal IRREtARoRAd 3BPHY 188 Hactradessi Rlathngrtq Sheplatereeanget 30 is
formed on the surface of the interconnect 22 opposite to that of the
substrate RATEHRISAWhd ~s . ~ J 9 JUL 2002 plating layer 32 is forned

h f f i . faci i i h
Chrough ol o 25, SHaRad ParseoRs B aad Hals' 58 S0 ReRne B8t her e, i ne
second gl ate&%fﬁihé%ﬂﬁé g&g?g?mi%ea E@B.dis%_ﬁand-raﬁpééiﬁé &?‘t%d%?&????efi g

pl ati ng | ayers nd 32 hav erent properties as a re

in at |eastpddivi, Aindt Bppkyess NedBiAdsd! pldbend it ithl! phtdcdmydst 30
prevents oxidation at |east over the |and 24, and ensures conduction, and

| owers the gdtadyri.cal . contact resistance. Even though the first plating 10
| ayer 30 is fornmed, intinate contact with the resin on the interconnects 22
can be obt ai ned. Femorshagpte theapirrgent nvenkdbnpl ctbeé fimst esdserpmiihesi ve
of an ani sotropic conductive material, when nickel is formed as an

under | ayer BT 13YSESnre ApamegobyY ithe tHeroRfed tiens ofappret o kesane
coupliﬁg materi.al 15 included in the adhesive fo7rnms a chem cal conpound
with t e niR& 1 wi . th its oxide or hydroxide, the p~. at~.ng layer 30 is

preferably fornme L |_at i { on the
order of 0.05 umd(cztalﬁ %’St?}gggh#ﬁydt ﬁ%ﬁ?}ﬁlrugtacgﬁg?fxﬁﬂ%%ﬁg%-&ﬁbgﬁggééhabl es
a strong boifk t g1R8t0bimd N@@ecodd PritEnPt NayeRdNdnay N aweC s fid At

| ayer 32 is appropriate for bonding to a conductive material, such as for
exanpl e extprapdrttisrsi nals. For exanple, gold plating of thickness on the
order of 0.3 ~mas the second plating |ayer 32 ensures good bonding with

t he conductive md ®liadingl Layas aviuh@rpriops isgecpdhesion prafert ses der

pl ati nq may be used for the second plati nj(:;; | ayer 32 to ensure good,

sol der ity CHarh& EFFdPy c3nd fyplating laye

having appropriate adhesion

with a conductive material commonly require different

properties. In this case, by making the current demnsities

between the first and second anodes and the cathode different,

first and second plating layers of different thicknesses may

20 be formed. Alternatively, by making the plating fluids in the

first and second plating baths different, or making the current

densities between the first and second anodes and the cathode

different, first and second plating layers of different
thicknesses may be formed.

25 (22) Inthis method of manufacturing a mounting substrate,

the first plating layer may be formed to be thinner than the

second plating layer.
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.1_ 9 JUL 2002 The seniconductor chip 10 i s nounted on the substradd 2/)iby002
: Face- down bondi ng. The bunps 14 of the sem conductor chip 10, and the

i nterconnects 22 forned on the substrate 20 are electrically connected.
Since the plating layer 30 is fozmed 5 on the interconnects 22 a
satisfactory electrical connection is obtaa.ned. when the |ands 24 and 26
are fornmed on the interconnects 22, the |ands 24 and bunps 14 are

electrically connected, . As a. ne of the el ectrlcal conpectio may. be used
an ani sot ropic cﬁdu@?ﬁ’égn&tr@rlﬁfa%h“? ng‘laé’ﬁirng SE %ﬁ% i es in

n Z?Bﬁiéﬁvpﬁref{é’ére S PR Sl e e %%“%%ﬁ%“%t R
i sotr opi ¢ L BRBCOH | Fae EEAE BRRAERE T e FRRELER LI RIPRE G, O

ani sot ropi ¢ £ itiee material 34 is used, it covers the surface of the

i nterconnects 22 opposite to the surface of contact with the substrate 20,
the sidg surfacegandrs ke i8nktHyd SERSnuhctir Chf Armotdhd bebStFdeses not
in contact wwth the substrate 20 . when the anisotropic conductive mat er i al
20 34 is natheiFadstaan@HFaroid phatingddvidds mayesée dormed e difkiedent

enpl oyed to cover the surfaces of the interconnects 22 not in contact with
t he substratacedfialtshe material covering the interconnects 22 nmay al so cover
t he whol e of one surface of the substrate 20. Since the first plating | ayer
30 formed on the TH® TRt onkRickng 2AYRE Q@fprbpr Fareeddrésitomafiasalt i es
with the resin, the resin_provided on the interconnects 22 is less ljable

to peel, ofJF“Pr'ﬂYdt“‘i §hFoa%3é§quthIQHF§B%FBﬁu BORRRIER i \?@dnﬁlf’%rqeéqo% 19
JUL 20 34 I f th f. f t

i nter cgﬁne(ﬁllsa e;‘:stcf'?él g‘h%s#?rd{)edeﬁ)to ?M‘?% Jtaﬁe u%vfdal%cehg}h en§8 a
conducti ve Hm{dﬁrdr?a J_?tq] |tsheo g,\ﬁldnglvlanmgpég gft ail, the conductive nmateri al
36 is 5 forne tvh §

second plating |ayer and projects fromthe
t hrough hol es 28. The conductive material 36 fornms external te~cm nals.
Since the second plating | ayer 32 has appropriate adhesion properties with
t he conductBrFErTaiEyOralpTI®NS @F sHacbrAWIRG®Ctri cal connection can be
obt ai ned between the 10 conductive material 36 and the second plating |ayer
32. The conducti Fagnal eshaws 36semibeanducmonsestisedcantdigrg bal & Sidsit nmay
equally be plating, or conductive projections of for exanple conductive
resi n. 1pnstemkpdmanie ofx tdenPresenti AAVSNb&PMg forned by the 15 conductive
material 36, the through holes 28 nmay be filled with the conductive

material 36, theTd&co ?H?ﬂ?cénr?élﬁ%trélt&t‘?#cél ISETIGRREREERTT JavHEe

conductive naterj.al 3E|6 r{z%% gﬁ n the o r surfac vath soubstrate

20, and theahcec Shteére ﬁ‘ﬁé t§m gllﬂﬁnbr %l R T t’é’fr’le& J'té’i'rn‘i nal s

, Zn this Fig. 3 shows a mounting substrate used in the first

embodiment of the present invention.

20 Fig. 4 shows a method of manufacturing a mounting
substrate according to the first embodiment of the present
invention.

Fig. 5 shows a method of manufacturing a semiconductor
device according to the fixrst embodiment of the present

25 invention.

Fig. 6 shows a method of manufacturing a mounting |

substrate according to a second embodiment of the present



20 case, since the substrate 20 has interconnects fornmed on both sqrg agas 2002
i,t is a doubl e-sided substrate. Furthernore, as the substrate 20 may
equally be used a nmulti-layer substrate or a built-up substrate. when a
built-up substrate or nulti-layer substrate is used, if an interconnect
pattern is formed on a 25 solid ground | ayer which extends in plan view,

then since a mcro-strip construction with no surplus interconnect pattern
is obtained, the signal transm ssion characteristics can be 21. ~1 9 JuL
2DD1 i npr o+BYSN¥RBNahove description applies to face-down bonding using '

t he ani sotropic conducfive material 34 here is no, restriction to this

byt
met hod of face- dbAS bduRRY, /Bif °’f’h?emﬁ?559§rﬂé BapRiRAEREANE 2 BRI ed to
t he net hod _q ing heat. (and if cesgsar ressur t.0o a sem conduct or
chi b it SOPEEFEbEnACCSEAIN o (bR oF RaRD SPRGCRBEREART (iR CRFESFana | 1
necessary Ek§E§§9§Hd bonding) to a sem conductor chip with gold bunps, or
t he face-down bondihg net hod using the setting 10 shrinking force of a

resin. ghis appligg. & SRoki® o Deml oKk ABYRML R kY £8Q sodriy ShOWN

a fan-in type of sém conductor device 1n which the con rve materral 3b

form ng thempstienaat berfhéaxpsedentdrigiicdedopn! y Wthin the nounting region
of the 15 sem conductor chip 10, but' this is not limtative of the
invention. For eRagpl oA ik Ipresent subsaitatent andeiatictdrt dedidan- out
type of sem conductor device in which external term-.nals are provided only
out si de t hecaoudinggte dfierfogirthhembedinentuct diheclpireséfit dnvention.
fan-in/fan-out type of 20 sem conductor device in which this is conbined
with a Fan-in typed- 1R ahewnacsemigordvgtamdevine fansosdingytre acfifth
senicog?ucto ans of the resi,n provided on the interconnects

ﬁ gevice, Py me
22, a StifFERB IR0t R aﬁ%%r@ﬁ?i???lﬁ?%ﬁﬂﬁ&P&e of the seniconductor chip.
Ths om0 o spub ey o e Rt 20 S g rpunt

substrate of the r st “enbodi men res

substrate #0u50eH0 Lfpftfatd dSdkdBRE to2hels 2R rality
of interconngct gg 41- 9 JUL 2 Ofgggtterﬁg E%f?gegﬁgéggﬁﬁ§%ﬁéﬁi§yg
plurality ptesentconeeetdsnde~rices. Each of the interconnect patterns 21
has forned first

Fig. 12 shows a circuit board to which the present

153 invention is applied.
Fig. 13 shows an electronic instrument equipped with a
semiconductor device fabricated with application of the method

of the present invention.

20 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is now described in terms of a
number of preferred embodiments, with reference to the

drawings.
25 First Embodiment

Fig. 1 shows a first embodiment of the semiconductor

device of the present invention. A semiconductor device 1
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and second plating layers 30 and 32 ( see Fig. 1) . The tape caryrier
formed by the nounting substrate 40 is punched out to obtain 5 miuﬁtjlldlg 2002
substrates correspondi ng to individual sem conductor devices . A substrate

" having at |east one interconnect pattern 21 fornmed is a nounting substrate,
rand the substrate 20 with the interconnect pattern 21 shown in Fig. 1

N/

formed is also a nounting substrate. Alternatively, as a fin~. shed product
may bo. provFURBE LRt PERLGIR uEETD AL 1 C A ScHRRTRAS AP SRR ed. on
ceh conduct B0t €t £ 308 Ty dRa sy AT B 3P AGrEtdiR (Barm e
oxarpl & ¢ nesBirEEoBE BarREARAGNE BORET RE) T6p0k PHE) Sbs' EnEER. kage(:

after nounti Sery h . o4l hn b wn in
Fig. 3 incl Egg]s'ﬁgéssu%gaﬁ'g?g'fzgﬁfy%gm%?c%%{s ;B(?rj Eg% g°‘31"u$ia§% 5’ f)b% t% %rgough

hol es 2(5 28s(rs8€e Fbf.tHe )samidoplduetbirt ¥h0p 10t LERS HOCHv dhly@ake)Zal
Lormed on the substrate 42, first and second plating |layers 30 and 32
formed on tpédural ety omediest2desnts? inay ibeg folmpednt B termetcivaiat,t €he 21,
and at |east one plating lead 44. Portions indicated by the sane reference
nunexal s asPHRATHE Hty piaptegkrofasdryely s aARgehAl the ceatedest thpt ~, on
is ornittsd here. The conEtir uction of a typical tape carrier. can be applied

to the mounfSMHgPRINSIIRFRIBGD P3they @lEBEde'{?EeH#e P &hRFFEEEQILE | s

f d i it t side tk~e punching- it that js, .th
out 1 ne postEish BROYRECE iiersi s Bhehe e go i bt BauAr e FRAR HIF Sdevi ce.
Ther ef of, t i t:8 140 i t |ating |ead

5 2 coy helBEDs: Mo IHIM iy PUEMLEZ 13165 bite RULCHEOA 12 ‘HErRedVEl® o e
pl ating | eaglagdbe A% ehé et orUsimiss | BRtRedhi fige lAad t4bdes! 9@t£rfaolt§tsi ng can

be carried out on the interconnects 22. Next, Fig. 4 shows a method of
manuf act ur i bgmpdilst, 1@ tapedi e mirevient hehendint fuzg o bt thé counfp metalt he
subst zate 42
of nickel, chromium, titanium, or the like, may be applied.
There is no particular restriction on the overall form
15 of the substrate 20, which may be a rectangle, polygon, or a
combination of a plurality of rectangles, and can be a similar
figure of the plan view form of the semiconductor chip 10. The
thickness of the substrate 20 is commonly determined by the
material used, and is not subject to particularx restriction.
20 The substrate 20 may be formed of an organic or inorganic
material, or may be constituted of a combination thereof. The
substrate 20 may be a flexible substrate, or may equally be a
rigid substrate. The substrate 20 can be formed by punching out
from a flexible substrate in the form of a tape formed of an
25 organic resin.

Fig. 2 is aplanview of the substrate of the semiconductor

device shown in Fig. 1. As shown in Figs. 1 and 2, on one surface
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whi ch constitutes the structure of the nounting substrate 40 from whjch the
first and second plating |ayers 30 and 32 have been renoved is obt edUL 1 4002
! this state, on the substrate 42, at |east one or a plurality of the
*interconnect patterns 21 and 15 the plating | ead 44 have been fornmed. A

- plating vat 48 is filled with a plating fluid, to provide a plating bath

46. In the plating bath 46 are di sposed fixst and second anodes 50 and 52,

and the above described substrate 42 is passed therebetween. In nore
detail . on® i HESIaRE 30 SfbSOFEPE A2PRAZALiThCPF| LRTSErRRRESS. and

ZFSS? rat lé ?@Hfaidcsfi %Zﬁiv?hiéc”f5§55?§9v€€f’adf§#%%sgégeiﬁgﬁédaﬁ%ﬁ%’é?‘f'vé%iﬂt the
i [ 54
i ch 3 potantTS T Ever s Ry ibE i 12BN APl 2 BnE A oo,

for exanpl &4 @naraHadeRAUGHNIR folhed LoUbé SRlder LAY REERPF S n AL | NG
| ead 44 and interconnect pattérn 21 (interconnects 22) connected t hExeto,

2'1 ~§ 9 29ULTRQO3nantakdiCis afayt be Fofmédaiw Hereidianodessdltanthéd2. 1n
this way, electroplating is appJ.ied to the surface of the interconnect

pattern 21 dentereoforhmectuibs2Ralechposindethe datherslibstr2d £otthedaatl & t he
portions expoSed by the through holes 28, and thus the 5 first and second
pl ati ng | ayéyergediagelse Tinhcbethe dntarcppneet Lafflriappryrhitaiss er ent
vol tages vl, and v2 to each of the first and second anodes_50 and 52, the

current derddYSFCORPERES Afrr BhlSASHWPTE OF rim 3T ER8MSH S 1L IGHYd to be
di ff t. f. thj t t hi, t fi d_10 d

ol ati ng | afendB3iTed e, e, BERskqdRERFRRRRREES | A% AR af? Pe 3T ot - and
second 1l aldyaghayen $y30sanet 2. Ve the! PRE oM NG d BhepcOBRRELLPAL TN 21 (

. S
i nterconnects 22 ) , and the nounting substrate 40 is obtained. It should

be noted t hafcdrbohhecsbbstidit: 4hose dohAg€ted Nth BAritlonNEoStRetgRler 40 15
is a tape carrier. Although not shown in the draw ngs, portions other than

t hose f or msuppdlyect groahdcahthe tsemizpnbdaectorettegp by maypeiveanaetlaes st such
as a solder resist, and this applies simlarly to the foll ow ng
enbodi ment 24 [aRdt RPscensected MAgrfheyr .not applied
In the substrate 20 is formed a plurality of through holes
15 28B. Over each of the through holes 28 passes one of the
interconnects 22. The ends of the interconnects 22 may equally
be positioned over the through holes 28. When a land 26 is formed
at the end of an interconnect 22, the land 26 is positioned over
a through hole 28.
20 As shown in the enlargement in Fig. 1, the interconnects
22 have formed thereon first and second plating layers 30 and
32. The interconnects 22 are formed of copper, or a two-layer
construction of platinum and nickel, and the material of the
plating layers 30 and 32 can be selected fromnickel, palladium,
25 nickel-gold, nickel-palladium-gold, gold, solder, and tin. The
first plating layer 30 is formed on the surface of the

interconnect 22 opposite to that of the substrate 20. The second
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20 to the portions other than those form ng electrical contacts. Nexig tDE
~ nmethod of manufacturing a sem conductor de~rice using this enmbodi men of) 2002
i the nounting substrate is described. On each of the interconnect patterns
21 formed on the above descri bed nounting substrate 40 a sem conductor chip
10 is 25 nounted by face-down bondi ng. For exanple, as shown in Fig. 1, the
ani sotropi ¢ conductive material 34 can be used. The anl sotropic conductive
material 34 ._he .provi ded. bef or ehand 19 2 on .the surface of the
e | condu L BRTBEOAT i CROTRE B ] GHELAES 9RO AMERECIRRRES be
provided b § t €6 n0f, I b te, 4 ich
the i ntercg)ezfnzgé"%tE g'ﬂgzgg}ee%%gfe ?ﬁea%ﬁge%fty}%gﬁgugﬁgr% 'n&h%?ﬁ g] 34
may be 5 priay t Iy g i-Rdi-Vi |4 1 C chgpa r

. separ at el y,]'%\(ﬁrdjt e J('a%ni%s)d(;t rtolg?l?acgﬁﬁctt?l\%tﬁaqaggpaﬁggg trzrg{/ %iem@prggégaagd to
cover a pl Lﬂladﬂitn)(; hybPlES GENASSled Bl £RAS 2l 265 BIWOWArsE didsebonlile
conductive materi-al %6 formng the external termnals is provided. zn this
way, the plpiraaliing/ 140eef Heandopziucivel debfpsedd properttieedasmn rlegumunt i ng
substrate 40, and a sem conductor device assenbly consisting of the result
of i ntegratdfhglitfifering 48. atyleésteeithexust orhiddwuieses of mateltialned. next,
as shown in Fig. 5 the mounting substrate 44 is 15 punched out on the
out si de of each F&e EdnaticPbating play®er PReprevents owddatidare agudeRbhg is
carried out is not particularly restricted, but may be a_shape sinmlar to
the plan viaXgH cFif oia{‘ﬂezéem%o%ﬂﬁ‘lﬁescrﬁ?)“dl‘tﬁl%r and pBvRRF nghsut

cutting ji 56 and .58 can be used. In this t he_sem.conduct or, devi ce
20 1 con bE YRR ERL Ao BB REE ERTeA VAN B AR LR OUP e M 4o PURGIETa

nmet hod ;gf rd ﬁ:ﬁs 0 [ t L0g.:subst e of

t he prégentriealryrgfg;awolnshgq n %ﬁsqg‘gq%%d%tﬁta%t h’gggg‘gggr %?glﬁzgﬁh:égﬁ

const it ut es; fthe Hnndelcd 220kahhBe "OMAL 1 1EL S URSE IBlanAR SRAMANGNaEI gn 3.
fromwhich the first and second plating |ayers 30 and 32 "have “been . renoved
is 2G .1 &kaldle?6@2tpdtmdsiad anzadlids v lort @n HMiddner Spils cbadacdiveat

| east one or a plurality of the interconnect patterns 21 and the plating

| ead 44 havwe teedrlf,ovhen niEkedtisafdrsed asaiphatienjayet SodlclmgleéRinge
filled wwth 5 a plating fluid, to provide_sequentially first and second

pl ati ng batlfeyeg43ndimerdes that fiorsexamplsarsidapratPur) ina Reteriahd 66
are di sgose_d first and second anodes 68 and 70. The substrate 42 is passed
t hr ough®t heSlagedy it thg BEPRS 8Ye WFeM D e iRtirdd <RBPRYreh¥ithy §heanode
68, and next. i.s .passed .t hrough.1.0 the _.second plati bath. 66 w.th_ the

ot her surfa¢&'F c?ﬁgwfwé l§3cgﬁﬁ&3r?d:d y?ﬁfxf‘?eShtol}.ﬁ gagélﬁgtﬁi"?ﬂa-’to P the
substrate j thap eel- Q- p e be | | -\Wepet he

pl ati ng Ie%éﬁxf%g}%egoéﬂ‘eﬁhgos?i%st?‘g'ltné Eggi gé%gglﬁggét ggﬁtgobgggzli%ﬁﬁogg 72 to
whi ch a potefildkileslsowar thBaBri8atofd 50 ofs U o dRs BRaardr/@nisriapp! i ed,
for exanple, a ground potential, then currents flow between the plating

| ead 44 angliattisgcdngect 3 patTieis ehibkliest ar soporgtso2? )t menebtatdneler et o,
and each of the first and second anodes 68 and 70. In this way,

el ectr8pl ati ng | &nappi€¢ edthert hendur frdoe ofcetd phsbivgndeyer 32 is

appropriate for bonding to a conductive material, such as for
example external terminals. For example, gold plating of
thickness on the order of 0.3 um as the second plating layer

32 ensures good bonding with the conductive material. If the

8-}
(9}

conductive material is solder, solder plating may be used for
the second plating layer 32 <to ensure good soldering

characteristics.
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20 pattern 21 ( intexconnects 22 ) opposite to the substrate 42 (¥$éHJUh 2002
the portions exposed by the through holes 28, and thus the first and second

. plating layers 30 and 32 can be forned. By for exanple applying different

{ voltages V3 and v4 to each of the first and second anodes 68 and 70, the
~current density 25 of the current flowing fromeach thereof is arranged to
be different. By neans of this, the thicknesses of the first and second

ol a1 00 | ayer s S ange e Sl e dTeASe01§ 19 RBlincdh on cheShulble 2260 hi s

way, the first and second ers are formed on the

i nt o1 Conne sy RALlByhl pbnkBhe! CAN Hilihe? 1) of BHE 440 isRIcHRE BhBB! rat e

40 shown in 3 I's o _d be not ed that if the substrate 42
. is a tape, f&eta{ﬁa;l&ﬂé‘&gﬁe%lé?ﬁhééiﬁ #9 térred e 197 dulistrakeshouhbdebe

noted that i enbodi ment, the substrate 42 is consecutively inmersed

in the fi r%le%'ﬁi%%QQ.?dcBhﬁEEﬂ_@dbaéiﬁc@‘ttﬁ@lﬁ@ia?%aﬁéfSBOTEIBS €auakly be
carried out 1n separafe i mersion processes. The first and second plating

bat hs 64 ansh *hebBnteecbBihetEsStId i adtlis faohbai néhert hine dlaenmet&lionons,

and may contain different netal ions. rn that case, the material of the
first and secoobtaiméed ngWhapetbe3C.amds 324 wahdl Bé dirfef efermed Fort hEenor e,
both the matefial and the thickness of the first and second plating |ayers
30 and 32 nMetEFREAESTE £Rer BRe . landsTid 4 @nenbyBPReht "’F’f‘gse.lefﬁrd-ﬁélgB show a

t hod of factuyi t hud di t of t ti. bst rat f th
pzesont | RIS nhRrs edBo0F i SLPREELEBL (TP S0 TS AER e REA (h

the 20 [ nt ofoopoct - AL ETIL AR LIILCHEaNNAeHS A7) BhM o0 dEigucts@amed.

ayers and ave been tornmed.” First, as shown

|0 F19107Apd 8 SUOUANHOL e Aol £ 4iddh it 8R! EhiBkastie chest st €0

may be’a resin, or it nmay be a renovable tape or the Ti means of
this, the n%rtd‘ftftitd"@p%twlegweﬁtérgaseametnhwa%ﬂéﬁotnh@e%h hol es

28 is covered. Then by applying electroless plating the exposed surface of

the intercamesié €Rei buppat ¢d. tbherovise @lsctadckayeondiicanonhe The
anisotropic conductive material 34 may be an anisotropic
conductive film or anisotropic conductive adhesive.

15 When the anisotropic conductive material 34 is used, it
covers the surface of the interconnects 22 opposite to the
surface of contact with the substrate 20, the side surfaces and
the end surfaces, or in other words the surfaces not in contact
with the substrate 20. When the anisotropic conductive material

20 34 is not used, a resin of an underfill materijial or the like
is employed to cover the surfaces of the interconnects 22 not
in contact with the substrate 20. The material covering the
interconnects 22 may also cover the whole of one surface of the
substrate 20. Since the first plating layer 30 formed on the

95  interconnects 22 has appropriate adhesion properties with the
resin, the resin provided on the interconnects 22 is less liable

to peel off. That is to say, the anisotropic conductive material



~1 9 ,1U- 2002 surface of the interconnects 22 opposite to that of{ §heyp 2002
substrate 20'is fornmed. The first plating |ayer 30 has the properties as
described in the fizst enbodiment. Next, the resist 80 is renoved, and as

shown in Fig. 7B, 5 the portions of the interconnects 22 not covered by the

resist BO are covered by a resist 82. The resist 82 may be a resin, or may

"be a renovabl e tape. , Above the surface of the interconnects 22 opposite to

t he substraég 20 is co¥ere b th%:resgét %%, and within the through hol es
28, a part £ReMaBe; hegt c & SLPSS EXposed. The first plating |ayer

005 osoue =, B e S il B MRl 7 BB

carried out, the éexposed surface 0 € intéerconnects

porti on of LgckaLeLoaNeetRs PRI NSAMIILILS IS doN AN AR e

second plating layer 32 I's formed. e second plating Tayer as the

properties 3g ﬂ@sg?fci\}%?di%di.” ThhRoté @ta‘i’l@ogh%nd\ﬁ%ﬂ?@&%};ﬁ}iw% ahgve

process, as shown in 1, the substrate 20 having the first and second

plating 3 ayepsmed enckeie Jeomdpoatihg 1ay&er auneeslds p2djestobtbmathe and
this forns 20 the nounting substrate. In this enbodi nent, the order of
form ng t hethrosghahdlescothd THatdomgluchymesmaBeanal 326 | Soxrmd esitgerrfalcant .
In the electrdless plating step, the sane material may be used fox the
sol uti on angefpiBelands e tdepsarrng phding J@yerd 322hasrappraguiate
different thicknesses, or different paterials nay 25 be used for the

sol uti on an89REFiPRan8TORETRhASH| alihl | APEr s CIRUREINS  FRREF L8R di ¥ er ent
terials. F th.th i al d _thick f.the first d d

lating I ayep EioghetdR) G1lE rIEAE d Binli o A RE S A PeEVERR Yo ot

| i fi | at i 2

cast ¢ !BLAKREESES AltdPfa] IelarNdn2ecaRdndl BiL 00N, RIS 3 232 are

bei ng varzed, a doubl e-si plating layer may fTr out

appl ying a g8fasétive tmiaierdilg BEeStSimANR c8HsiotE NEr IsRYBLrOPRPEE | §fk0 the

| ayer to be made thicker, and then further plating applied only to the

| ayer to bemapceytalilykes plating, witi cdhduet ivespsd jecst iosy e dorfidnipl e

Enbodi nent 1.0 Fig. 8 shows a fourth enbodi ment of the sem conductor device
of the preseprdp@biyieioesin seni conduct or device 2 conprises a

sem conductor chip 10 and a substrate 120. The sem conductor chip 10 is

that described | mAfeedd &h emsxtrEnel sraminalel keinddrmed AYd thems 14.
|1, e BHOSLSA G R REh 4 RPN L U UG £9 28 20 I
the conductive material 36, the second interconnects
electrically connected to the conductive material 36 may be
formed on the other surface of the substrate 20, and these second
interconnects may be provided with external terminals. In this
20 case, since the substrate 20 has interconnects formed on both
surfaces it is a double-sided substrate. Furthermore, as the
substrate 20 may equally be used a multi-layer substrate or a
built-up substrate. When a built-up substrate or multi-layer
substrate is used, if an interconnect pattern is formed on a
25 solid ground layer which extends in plan view, then since a
micro-strip construction with no surplus interconnect pattern

is obtained, the signal transmission characteristics can be



Fig. 9A is one plan view of the substrate of the semni conductor dey Be]ighaidi?
~.n Firg. 8, and Fig. 9B is the other plan view. On one surface of the
substrate 120 is formed a 20 plurality of interconnects (Leads) 122,
constituting a first interconnect pattern 121. on each of the interconnects
J.22 are forned |lands 124 and 126. The first interconnect pattern 121 may

be the sane as the interconnect pattern 21 described in the first

enbodi ment., The | and 126 shown in Fig. 9A has only to 25 provide el ectrical
conductionH&ﬁFﬁ@&%'the two sides of the substrate 120, and since no

t |t ' ' f, I t ; 26 |
PR o LR e e R O S R
formed a pl lf{eagﬁ%?ér?rlﬁ@roewagaa@ﬁec %é{ﬁﬁ‘ééi‘i&fzaﬁoﬂﬂﬁtt'ﬁéf‘g 3 gSegond

i nterconnect p e Interconnects 142 are forned | ands

144 and 146.esths 286AND LRLEMERRBEE PacéLddwr Bondingy and tHepsesenas the
i nterconnect pattern 21 described in the first enbodinent. In Fig. 9B the

| and 144 i Spventddnl aagebe dpphiealitde ther mekhed naf apgrlyiimgl beat Thandt her

| and 146 has only to provide electrical conduction between the two sides of
t he subst r dtfe nER@ssamg, s preesnve pxterasfenigondwtorachipr githegolder may be
formed smaller than the land 144. Over the plurality of through holes 128
formed on thapsubstheit Bethedpgds aPRUHEG k3t nandnipdessHRgct@roortind 142

formed on each of the surfaces,. The ends of the intercopnect.s. 12 and 19
2 TG o pREASRGRYI LA ST PROSIAR o2 8emscanateian SRapMiEs gaf 196

and 146 are_ fornmed at_ the s {q t [ r e t%%légt e | ands
126 and 142’%@@0 _tF%ﬁeggg\ge(rig_ ﬂelﬂ’t?’ﬁsgh_gh%h%@)es% 128. he_ hroug}‘ﬁ ﬁol es
128 arggpr %fo'i‘iiﬁ:qn‘# EBrae idUsdd 116, ARLAr hgb1 148 212806 khd BLEIEQURAGCE S 122
on one surface o the substrate 7,20 and the interconnects 142 on the other
surface 20 s @AheGitsi.cal ly connected. It should be noted that hol es
comuni cating with the through holes 128 may be forned in a pant of the
i nterconnects 12ZnaRilg 148 isns ot asfdpsinftytpee o ubat icaeid2®r feviexanpl e
in
in which the conductive material 36 forming the external
terminals is provided only within the mounting region of the
15 semiconductor chip 10, but this is not limitative of the
invention. For example, the present invention can be applied
to a fan-out type of semiconductor device in which external
terminals are provided only outside the mounting region of the
semiconductor <chip 10, or a fan-in/fan-out type of
20 semiconductor device in which this is combined with a fan-in
type. In a fan-out type or fan-in/fan-out type of semiconductor
device, by means of the resin provided on the interconnects 22,
a stiffener may be adhered to the outside of the semiconductor
chip. This applies also to the following embodiments.
25 Fig. 3 shows a mounting substrate of the first embodiment

of the present invention. A mounting substrate 40 shown in Fig.

3 is a tape carrier, and has formed a plurality of interconnect



\/

the lands 126 and 146, and by plating ox the like applied to 25 th$ 9 nigr 2002
walls o these holes and the through holes 12B to provide a conduct~, ve
material, the interconnects 1Z2 and 148 on both sides of the substrate |20
may be made electrically 31 ~1.9 JUL 2002 conductive. As shown in
enlargement in Fig. 8, on the interconnects 122 fornmed on one surface of

the substrate 120 is fornmed a first plating |ayer 130, and vn the

i nterconnects 142 forned on the 5 other surgace of thﬁ substrate éZO IS
formed a sPRSHETPFariing 988 Fi932L) THRF 2 r BEUSALLERCS dsﬁF‘éFPﬂéuF §Ers 130
and 132 have different

ei ther of 1dl?~‘-’.’-l':’ﬁﬁefs“ls'a‘%ﬁ1 %ﬁgéf%t%%ﬁ?g ?‘l’#gég%‘f%’?ﬁ'&flr géé,?&flg% “ﬁg%!‘?ﬁzt same
T AR SRl A e o e
The Tirot JranesgEiopie HERRLES Lokl erdie k0 le BTRRAAE Bar, ERIbLLALRC NO

the secgnd plakiing sQYSFrdds BagrappsRRingite AHNEEi daPsepetbhaictbih the
conductive 15 matérial. The sem conductor chip |0 is nmounted on the

substrat e B¥ikyesf asesdismrdantaningTae Jeanpsoid itedmmmeutcpatdternr chip
10 and the inMterconnects 122 fornmed on one surface of the substrate 120 are
el ectrical 21 fommedt ¢8. a Shoure: iirge sfubsttra2e, pand i the |sWstrard) 20swishnmed on
the interconnects 122, a satisfactory electrical connection is gbtained.
when the | &hds inzergaonees paetewn rdd shewnhani Rigr chnfridied 33 alSRedone set
of lands 124 and the bunps 14 are electrically connected. As the peans of

el ectri cal "WREAG SPREFhE-uddFeFRATANPLEG rapi & 257LBRBACPFOEUREt&rial 34
OO | 00 LG A EL 2 S5t PShH e 8B BANRE NG MR B =
| nt er Conne%te%i%% may be provided. In this case, before the semiconductor
chip is mounted, on a part and preferably at least half of the
outline position of the semiconductor device, one ox preferably
a plurality of holes (for example slots) can be formed, and the
15 remainder of the outline pdsition (for example the portions
between the plurality of holes) may be punched out after
mounting the semiconductor chip.
The mounting substrate 40 shown in Fig. 3 includes a
substrate 42 in which is formed a plurality of through holes
20 28 (see Fig. 1), a plurality of interconnect pattexns 21 formed
on the substrate 42, first and second plating layers 30 and 32
formed on the interconnects 22 constituting the interconnect
pattern 21, and at least one plating lead 44. Portions indicated
by the same reference numerals as in Fig. 1 are as described
25 above, and further description is omitted hexe. The
construction of a typical tape carrier can be applied to the

mounting substrate 40.
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. . 1 E{.JUL 2002
~~ 9 JUL 2002 122 and the bunps 14 and provide the electrical connection.

The ani svtropi c conductive material 34 may be an ani sotropi c conductive
filmor an anisotropic conductive adhesive. when the ani sotropic conductive
material 34 is used, 5 portions of the interconnects 122 which are not in
contact with the substrate 120 are covered by the anisotropic conductive
material 34. 'When the anisotropic conductive material 34 is not used, the

portions of the j LANn 2 i to | At,aC i

substrate 120 ar%ﬂéﬁleregﬁggggargﬂrg (sfggﬁégsmi)@ %Sﬁ'ﬁé‘g?fé?#%ﬁ 1;etlrilli%al. The

material c %ﬁ&h@ﬂg%get #@%&ﬁme%%é%%,W%}ieceaeiiﬁ@epdm:%rpfofo%esur face
. e

of the subStrate irst plating | ayer 130 fornmed on the

i nter connegypsérdteBPodaqft aonETeed BeAREbhEESt 8t deviesl Therufdregr ef ore
the resin provided over the interconnects 122 does not becone detached 15

easily  Onuhba tmé avansiagtsubktYater ok d sopundisedbher, thelplatingdeadostrate
120 is provided a conductive material 136. In noze deta~.|, the conductive
materi a5 138 icarnf dreredennvede FTheordatsiraphngetaydr BFE FIRCOrRAAW ve
material 136 constitutes 20 external termi nals. Since {he sec%lnd pl ating

| ayer 132 Ka8ngpheeiq hhe RA@tdaidolrdst Bperhs RFARULT t WRIRDFAGRI Pt eri al |
a satisfactory el ecﬁri cal ionnecti o%bet vveendtur#%' conductive cmat eercit%l 136
and the sed8Ad 41 afLRGEFADERTIAD CRD R FAFRAGY ORTeOR SRR Y-Sl 136
IS connnnlézsolder balls, but may 25 equally conprise conductive

proj ection§S“such as plating, conductive resin, or the like. At this tine,

other than the | geati oRg 0 f OLABLLOM Ondthod lof Hdnu2QRRuexhe! Rdiis

termnals on the second plating [ayer 132 side may be covered by resist. In

this way, feabo@imeRtecoiiiare ft\@ﬁﬁfﬂﬂ%@(ﬁb@t&aheterﬂi-:ﬂw xhef sabktestetdre sol der
does not wet and spread to other than the | ocations of form ng the external
t erm nal s, vhiahdcahstttstemntheofstrhetheeghf thel mosgitiingnatbstrateadp of the
external termnals can be naintained by the solder. In_Fig. 8,_on both

sides of tM&ogukBiehtthe Ligst: prd FeeqndpdasdbgnteYsesoARdci2 fiaer ns 121

A 130 heen rohoved"fs Rehhdu"% thid 125e2) b SR GuBLAEALG JAY NS 130

at least one or a plurality of the interconnect patterns 21 and

15 the plating lead 44 have been formed.
Aplating vat 48 is filledwith a plating fluid, to provide
a plating bath 46. In the plating bath 46 are disposed fixst
and second anodes 50 and 52, and the above described substrate
42 is passed therebetween. In more detail, one surface of the
20 substrate 42 faces the first anode 50, and the other surface
faces the second anode 52. It should be noted that if the
substrate 42 is a tape, a reel-to-reel process can be applied.
When the plating lead 44 formed on the substrate 42 is
connected to a cathode 54 to which a potential lower than that
25 of the anodes 50 and 52 is applied, for example, a ground
potential, then currents flow between the plating lead 44 and

interconnect pattern 21 (interconnects 22) connected thexeto,



10 nounting substrate is obtained. As a nethod of manufacturing this

nmounti ng substrate the nmethod shown in Fig. 4 can be appli ed. That gsJUIQZUUZ
- say, one surface of the substrate 120 faces the first anode 50, and the

ot her surface of the substrate 120 faces the second anode 52, and the

met hod described in the first 15 enbodinment is applied, whereby the first
and second plating |ayers 130 and 132 of different properties can be

formed. Altgidaldareby o argetdiol sAboHBNHAfdd!S oA 23 IRl da

substrate, the net shown 1n Fig. 6 can be applied. That is to S%S{, one

surface of Ehe-srhsidily k%oagaﬁﬁfédtﬂ? thie ShraBedeo2 LB indadebhfielt Ner

surface of the substrate 120 Taces the second anode 70, and the nethod
descri bed ipatherssetonthaiedingets 15) appbs ete toheheldubskeaterst, and second
plating layers 130 and 132 of different properties can be forned.

Al t er nati vety ,tlss partabhedexposmhiiyatharthigpudt hodesn? 8 pcantb thubstrate, the
nmet hod shown in Figs. 7A and 7B can be applied. That is to say, the first

i nt er coMnecfipst tand sexpridopdetiivg daressirIhcEndf3Z tensblestoaned120 may be

covered by a first resist 34 1 9 JUL 2002 and el ectrol ess pl at ~ang
carried out, theP# KPY FEATRIS ARRIYARY AREISFRNG ¥odihadrhtC cdish¥ettpat tern

141 formed on ith t her surface qf the substrate 120 covered by,a second
resist and %?@b??&qfsglﬁvgﬂ‘ﬂgqeggp i o5t F‘ﬂd?’hi’st]!'t%?éfr?’hfegﬁﬁ%/hﬁﬂ 5
described inct t b | IS . applhe LEkh. I ig.. 10
shows a fi fﬁ Q?n%o%?%t o] cgt@%tsgr#gon S(ll:]t ggiegéé?cégg?gghgg%éegég??

i nvention. ﬁﬁﬁl&@rmdlsztﬁéaﬁg\emﬁsl,C{H@rmﬁlcs&%, sééegfcﬁ@%gg'ﬁ ghap 10
and a substrate 220. The semi conductor chip 10 is that described in the
first d@bodsemstid et ivas lelyeesr Bdeand ZanthibWwepalie diffietBatsubstrate 220
is formed a plurality of through holes 228, and in form thickness, and
subst ance these dmethhis wame e fhestubnd rseicondOplPnindd dyersuBstand e 220
is formed a' _plurality of interconnects 22 constituting an interconnect

pattern 22132 ¥Rhe fOFES M HBE L NSEXEEPREDD Padh@ R lef LBPAERIRNETES 2R), have

the sane construction as the  interconpect pattern 21 and i.ntferconnects 22
descri bed i?f“i ﬁi"ef f"?gf‘%é%cfd‘}bﬁé:rﬁa.tem@ +%td3‘rt@&ﬁﬁgCt§th?“ﬂ§s eBOLREr the
t hrough hol .8 L St Aod t sh i J in Fig. 10,
first and s@gao@né'%pfg?i érllgll;]lk'){t(';lyer squggaancﬁ%fz g}rq% ’#‘%‘%%ﬁ%%%?%gkg% ef%f t he
i nt er camnects pAtdaYe ca¢ziepRosite to -the substrate 220. For other parts of

the construction the same construction 25 as is shown in the first

enbodi ment can belappluighdnoarshepar i tHe KRrAawIiaHE , GOSE 1diE c@Redl€ha . SO

i ndi cated by the sanme reference nunerals in Fig. ~. 0. Although not shown in
Fig. 10, 3%hose foxming@l2ctnicapoxadagdsthanbeveotudred bha parvamgnthol es
228 in the interconnects 222, to provide the conductive material 36 to form
t he exter ndfeH e ntHSRs3s R Frafrragrasisfer a8y FR4S taRPLiafe SARSPAFLY &%° as t he
first plati lLayer 32 sh in Fig.. 1 my 5 be formed.  The first, plating

| ayer 230 htg'ge 68%@03%%53“%’@&?‘85£ﬁ iIé’stW“%/ [aF&siRt Aty AR IRPL iR sane
constr gt i 3Rt PELi hat~ I r crishedq J.n _the first

enbodi m? nt %Theesgcf)ﬁja&g% é%h%r_ f’gg‘é rﬁ%’%_f %ggggﬁ reolpe rc?:aﬂt% atéd %%Jf%%ts :
properties wth tietl QkoOndusbi\r NBASELEM ux B a P EMRIVNRLS rSALIE; ce

construction as the second plating |ayer 32 described in the first
enbodi ment .using this embodiment of the mounting substrate is described.
On each of the interconnect pattexrns 21 formed on the above
described mounting substrate 40 a semiconductor chip 10 is
25 mounted by face-down bonding. For example, as shown in Fig. 1,

the anisotropic conductive material 34 can be used. The

anisotropic conductive material 34 may be provided beforchand

W
ot



The first plating layer 230 is formed in the portion (first portidny gijL t2082
i nterconnect pattern 221 (interconnects 222 ) contacted by the resin, and

is such as to render the resin 15 provided thereon | ess |iable-to becom ng
det ached. The adhesive of the anisotropic conductive material 34 is an
exanple of the resin. The second plating layer 232 is formed in the portion
(second portion) of the interconnect pattern22l (interconnects 222) bonded

tothe b 4 t i t eri.al d.20 id i abl

el ect 1 caloRomiRCERERRRFL REL HDos EMESRATAE S e PR 100 G (relehosbar e 220
Sooond oy fkeribadd §2l MERINAC o Haly bl prckided BEFBLenSM ol Enk "ot and
subst rat e-s@{q]egaf ﬁféﬁh\@ﬂﬁt%%fts?gg\eﬁ’rg}:gﬁ]d"eﬁ WH 1 dHROKE i?ﬁt%ﬁ:EBﬂnEEé?L : ; th

enbodi nent founting s e present 1nvention. |

embodi ment,; the Fubsbhal 8ne2hisoddpiiciedniheniveenateriall 33 Al BED2

i nterconnect pattern 221 ( interconnects 222 ) shown in Fig. |0 has been
formeds argkdipfque tdecdvest easd saaouildphat ingerayrnect 3patneri®321have
been fornmed. First, as shown in Fig. 11R the portion (first portion) 5 of
t he i nt er cospeent giat,t erntBelagisgEraquimecnsuz22yecpatecizl 3dy mayebeesin i s
exposed, and-on the interconnect pattern 221 ( interconnects 222 ) a resist
240 is forprayidef tesioyer2a0plsraditedof olei@IIRINqIte PRSTLESR €decond

ortion) bonding with the conductive materjial. It shoul ot ed t hat
\I?vi thin %he t hr o%’?n SPgVRoLBST 598 ey §8n58crti"V?éBanﬁfﬂt ﬁg 285]“%{“3240. The

i st 240 in,. b , bl.e. t X .
Clectr of esthp FRFERg 2 L TARF ShPrq Tty SBctsrit PR, o BafiR8 sy
i nt 22 | . fi : 30 i
for nedSon ThaBaerhRulsPhihidl o e MR ca e e holheiAd SubBiERe el Tate

20, in the PobhlséhidSAaRNdY Q81 £0REdehB Uy I8 thRgIJE thEXksullBe Iesi st
240 is renorred, and as shown in Fig. 11B, t%e portion (first portion) of

t he inter cOnNEpt &g P22 P ri e tpeich day, iitlye afesiemiicondavepeddevibea Ledbst 242.
The resist 242 may 20 be a resin, or may be a renovable tape. wthin the
t hrough hotlsa@R8}. a part of the interconnects 222 nmay be exposed. The
first plating layer 230 is covered by the resist 242. when el ectrol ess

plating is carriNa¥tous FREWBxBHOSS s rf b BPURhENG RUhgittectd 282 is
plated.. On the portion (second porti

bondi NG wiBHGhed Qipeniuhe t?éltéé'@&nagg%%‘foé ﬁt&r‘ﬁ%&ﬁgaulfgtﬁgr Cﬁ?%ﬁrﬁézl‘%%ﬁe same
W £hi not el GapHTS T EAE g G0 S PR L 85hent o B b RN C ot
on the wholg;siidace Yutl R8y be a shape similar to the plan view form

of the semiconductor chip 10. For the punching out, cutting jigs

56 and 58 can be used. In this way, the semiconductor device

20 1 can be fabricated continuously.

Second Embodiment
Fig. 6 shows a method of manufacturing a second embodiment
of the mounting substrate of the present invention. In this
25 embodiment, the substrate 42 which constitutes the structure
of the mounting substrate 40 shown in Fig. 3, from which the

first and second plating layers 30 and 32 have been removed is



interconnect pattern 221, and aftex the portions other than those rk§uijykd2002

for exanpl e other than the second portion and 5 within the through hol es

228 have been covered with a resist, if further plating is carried out,

pl ati ng of the necessary thickness and type can be applied to the necessary

portions only. By neans of the above process, the first and second 10

plating layers 230 and 232 are forned on the interconnects 222, and the
substrate. In

b d.th h .
hi's. enbodi BRI e Br bt AL SCSnPRGLT R & A ER A 2e b P A EPRGOF ayer <
230 and 23 f '
the 15111 Pk Tana 57 82 P 3t ext Paddk BSELLRL ool Bl iy eaa O M 1O

restrictiong gakiepesq Qgrﬁﬁg same material for the solution, and different
materials may be used for the solution. In this case the first and second

plating layers 288rgfdard%etichd Piﬁ'@ﬂn?fvﬂg fsor anl gmtprd %lﬁleﬁufli@ﬁr bot h
the material. and 20 thickness of the ffirst and second plating |ayers 230

and 2325may ldatdde difdiet.ento proFide deguéentsi:wy af G Ubjd boagdnd. 000 on
which is nounted this enbodi nent of the sem conductor device 1. For the
circuit bo®ldatiogobathgdrierall] §6 udadthe Hrmanandssdsdndipd asinl Bstks gl ass
25 epoxy substrate or the like. O-, the circuit board 1000, an

i nterco~i ~ écf"nﬁaﬁe%’r? fisposeds HiT ek AR éeeepseamp@es cﬁr&wmdt 30coPse ~. tut e
a desired CI ani cal connect~. on of 1 9 JUL 2002 this

i nt er conne€t® gﬂag?nrgn’f %ﬁés& t ERTRgh &he ﬁéFEtSBl%‘F”i?lé’ast@nﬁ&o‘ﬁMt or
devi 1, hi | t

 nst r unent %ﬁ‘%‘%‘“eﬁﬁ“l.e £QRIET thafkd 'erSSngc 4 B i e I g FR SR s e e
presenigi n¢aat 5880hHE ir@’b %Qtl% %ove . u@fgggePg‘% grsonal

corrputer 100. It should be note hat t Cri eni on}beuctor

el ement” tBatoha 5ﬁ6&l§tW.a|ItC%|FEBQDL§nBe0ﬁo-E&P tHASGH th@vsﬁﬁéei(ﬂ €@y4i°e
repl aced by "electronic elenent, " and an electronic elenment (elther

active el edent bapae, passeab—ﬂd)-xfdeamp&b):eeancbﬁ peuapplied. a SUbS”ate tO
fabricate an
When the plating lead 44 formed on the substrate 42 is
connected to a cathode 72 to which a potential lower than that
15 of the anodes 68 and 70 is' applied, for example, a ground
potential, then currents flow between the plating lead 44 and
interconnect pattern 21 (interconnects 22} connected thereto,
and each of the first and second anodes 68 and 70. In this way,
electroplating is applied to the surface of the interconnect
20 pattern 21 (interconnects 22) opposite to the substrate 42, and
to the portions exposed by the through holes 28, and thus the
first and second plating layers 30 and 32 can be formed.
By for example applying different voltages V3 and V4 to
each of the first and second anodes 68 and 70, the current density
25 of the current flowing from each thereocf is arranged to be

different. By means of this, the thicknesses of the first and

second plating layers 30 and 32 can be made different.
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el ectronic conponent, in the sane way as a sem conductor chip. As 002
el ectroni ¢ conponents manufactured by using such an el ectronic elehéLdUWag
be cited, for exanple, resistors, capacitors, coils, oscillators, filters)
tenperature sensors, 15 therm stors, varistors, variable resistors, and
f-uses. f . .19 JUL 2002 5 ChAIM5S 1. A sem conductor device conprising: a
substrate in which a plurality of through holes are farnmed; 10 an

i nterconnect pattern forned on the substyrate and passing over the through
holes: a first pl&t FRgSI“Bler tﬁ‘&rEéHSBrP‘i"LéeFﬁf‘  BOARRY JRNETS: A0ad ace

' b | ati I f d he i
15 patt y 2, FFa 2EeReR T SRERREeRaSet b §r%1n?%ﬂ§éﬁ?<?'8ffgﬁ%€% iL?ZQ”e“
The Tirst g FRepaTHOLas sibechae P AT RGP Ibrcd i BERk AR EF 220

a_conduct i \JHakehé Yo tRIGOVALEY £0Fhd BEpsesand 4 i‘&id“g#té%ea{}ﬁ WoghEihg L he

first plating layer is nore appropriate for contact e resin than the
second pl atsubgthrayer 40angd &htasecedkidmting | ayer is nore appropriate for
25 bonding to the conductive material than the first plating |layer. 2. A
sem conduct or _ deVitcshaoltpbegiated thatlist tlaie emBoddmént stthens ebsorateet
pattern formed on one surface of the substrate: 40 4 ~ 9 JUL 2002 5 a
second i nt élcdfneenseaettvaly cmmedsed fhetbe hekrsiuenscsegbndhplaubng rat e
and electrically connected to the first interconnect pattern; a first

pl ating | ay@=nsof h@ddob® « ROt Fhis AR iRFUebe GRmiedhodtiinagerapdesite to

the subst " Yftersion processes. The first and second plating baths 64 and

10 66 are not restricted to containing the same metal ions, and
may contain different metal ions. In that case, the material
of the first and second plating layers 30 and 32 will be different.
Furthermore, both the material and the thickness of the first
and second plating layers 30 and 32 may be made different.

15
Third Embodiment

Figs. 7A and 7B show a method of manufacturing a third
embodiment of the mounting substrate of the present invention.
In this embodiment, the substrate 20 is obtained with the

20 interconnect pattern 21 (interconnects 22) shown in Fig. 1

formed, but before the plating layers 30 and 32 have been formed.

First, as shown in Fig. 7A, the through holes 28 are filled
with a resist 80. The resist 80 may be a resin, or it may be
a removable tape or the like. By means of this, the part of the

25 interconnects 22 exposed through the through holes 28 is covered.
Then by applying electroless plating the exposed surface of the

interconnects 22 is plated. The first plating layer 30 on the

28
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10 a second plating |ayer forned on the second interconnect patterg sabLaﬂmz
opposite to the substrate; a sem conductor chip nounted on the sub gr

and electrically connected to the first plating layer; a resin provided on
the first plating |ayer; and 15 a conductive material provided on the

second plating |layer, wherein the first plating |layer is nore appropriate
for contact with the resin than the second plating |ayer, and the second

Phan (he T EREEeRPatng TE, ARELELSREre Ca R teet g, i ERAE B e o'
S At saPsRRatl! $BO9RNAEEn0R: LEAD EOELELONLAP SR R Siad I O

. he
plating layer tormed on a frrst portron of thfe 1n rn surface

0ppRosi te t grhBertyhst 58! dasdr HREPN R iflgstauRbo BRORE, 0N 2 second

portion of I nterconnect pattern surface opposite to the substrate; 30 a

resin provided opeibg did seshbatdngsl a¥Rbved, GRROMSIINSBReri Gl 4 0vi ded
on the second plating 41 1 9 JUL 2002 5 | ayer: and a sem conductor chip

nmount eds ontheepstbidnniof ahd ialteaicontekky ZDmBEctedet&d Hyetientligidtve
material, wherein the first plating layer is nore appropriate for contact
with the ré8i areheovered Jatendepliati 83- | HyeresiGtasd mhg secandesimt i ng

| ayer is nore appropriate for bonding to the conductive material than the
first platPRg Ta¥ePe 42 HRAYakleontaReor Meveceths saifase i @f cltdiem 1, 15

wherein the first plati | ayer.is fornmed to be thinner than the second
pl ating | a&BF?r?“gﬁ‘ét%g%‘i ‘88%%3&%?:%@/? EBPSETALR 4P d5iGPYETEIPY thfher ei n

the first platipoghayghal §:kQedyLo gRgyt Hhoner shan the second plating

| ayer. 6. e sem cbdnduct or "dévi ce as ar m 3> in e first

plating | aygieisohResed 39 bs L?'%cggﬁi.nt@fé;iff%é%lmny ?Lagégl yels 25 7.

The seniconductor devi ce as def _ m1, erel rst and
second pl atbhgréaysf thar fef 05BY . 0fnéh e Bhe BRI Hrd1%ss3P1 Be idda s

sem conduct or device as defined in claim2, wherein the first and second
plating | agersiedeodR, the exposed surface of the interconnects 22 is
plated. On the portion of the interconnects 22 exposed within
the through holes 28, the second plating layer 32 is formed.
15 The second plating layer 32 Has the properties as described in
the first embodiment.
By means of the above process, as éhown in Fig. 1, the
substrate 20 having the first and second plating layers 30 and
32 formed on the interconnects 22 is obtained, and this forms
20 themounting substrate. Inthis embodiment, the order of forming
the first and second plating layers 30 and 32 is not significant.
In the electroless plating step, the same material may be used
for the solution and first and second plating layers 30 and 32
formed with different thicknesses, or different materials may
25 be used for the solution and first and second plating layers

30 and 32 formed of different materials. Further, both the

material and thickness of the first and second plating layers
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-1 9 .1UL 2DD2 5 forned of different materials. 9. The seniconductpg ga{igmu
as defined in claim3, wherein the first and second plating |ayers’ ar

formed of different materials. 10 ' 10. The sem conductor device as defi ned
inclaiml, wherein the resin is an adhesive, and includes conductive
particles to constitute an anisotropic conductive material: and 15 wherein
the sem conductor chip is nounted by facedown bonding with the anisotropic

conducti ve terjal interposeq. 11. The sem conductor device as defined in
claim 2, 23%‘%%3 R LgsWﬂg?sdhﬁf% ve, and includes conductive

particles, to co tute i.sotropi.c conductiy terjal: _ and wherein

t he seniconductogﬂ%hi%ki%g%%gzﬁgﬁ Egi%%ﬂﬁﬁiﬁﬁnoﬁoﬁgFgglﬁfFha?¢mf%ﬁﬁQﬂn:ropic
conductive KAl IsNt3Q)Y RORE The: ] ctor .device a ef i ned
in claim B,ﬂ\%?nttgrn g? i a&%é:l 5 e3?i nol sdsazn]%rd%]egfg%/rzg,er%%gféj cl %dg%&%jopn‘cﬂ:%‘ﬁe
particles, d1a+GeRSlhirdtemayn By OB} Jogreltiey rial wher ei n
the sem cor%uéct or@ chlyp i s@}pmunmtsztgtbgye?glgg@ig ~ 9a\§§l}g§§f§25?e oJ\'a;\gn%‘d’bondi ng

with ths aniheat thpi cesividugigliedrad eﬁﬂél|laiyléfrebF9§§ﬂte 13 the"DEPLS NG
substrate conprising: a substrate in which a plurality of through holes are
| 0 forned; banmedectbritrct apdt then fuorthet phathegsafisiied enapdepagsd ng over
the through holes; a first plating |layer fornmed on the interconnect pattern
surface oppé¥etetpobeHeads Pdrickes, aftienswhilctedded rgsastngs | memovddr med on
the interconnect pattern surface |ooking toward the substrate in the

t hrough hol es, wherein the first plating |ayer is nore appropriate for
contact W tl.3+hephBodi\fD,{ he second plating layer, and 20 the second
plating layer is nore appropriate for bonding to a conductive naterial than

the fixst platingibaversndds 4 MRl UnSHBRER! 6 COMPT I NG Substrat e

25 a first interconnect pattern forned on one surface o e St Fate; a
second i nt devgoeect palel gresedtmathvantibe . O &eSiWondte 8l Wagisubstrate

and el ectrically connected to the first interconnect pattern;
comprilses a semiconductor chip 10 and a substrate 120. The
semiconductor chip 10 is that described inthe first embodiment,
and has electrodes 12 and bumps 14. Inthe substrate 120 is formed
15 a plurality of through holes 128, and in form, thickness, and
substance these are the same as the substrate 20.

Fig. 9A is one plan view of the substrate of the
semiconductor device shown in Fig. 8, and Fig. 9B is the other
plan view. On one surface of the substrate 120 is formed a

20 plurality of interconnects (leads) 122, constituting a first
interconnect pattern 121. On each of the interconnects 122 are
formed lands 124 and 126. The first interconnect pattern 121
may be the same as the interconnect pattern 21 described in the
first embodiment. The land 126 shown in Fig. 9A has only to

26 provide electrical conduction between the two sides of the
substrate 120, and since no external terminals are provided,

may be formed smaller than the land 26 in Fig. 1.
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30 a first plating layer formed on the first interconnect pattern surface
~opposite to the substrate; and 44 ' ' ~ ~ 1 9 JUL 2002 5 a second I juli 3602
" layer fornmed on the second interconnect pattern surface opposite to the
substrate, wherein the first plating layer is nore appropriate for contact
with a resin than the second plating |ayer, and the second plating layer is
nore appropriate for bonding to 10 a conductive material than the first

| ati |
plating | aver. 13, SnIPUOLLDO.SUPSLL AP GOMUAdee?1SU0RL! PLE AN,

i-nt er connect pattern ti n

formed on &z 0bE Gk dfcddiedl PLERIPYLDAELELE: SUELACS QOBORATE 10

t he substr a second plating ayer ornmed on a second portion of the

i nt er conneciy ﬂ&@cﬁfn’éc&%é‘é‘ﬁ@rﬁﬂﬂqs'éﬁ da’nt € HdShtatConréctd818i Hré he
first plating layer is hore appropriate for contact wwth a resin than the

second pl atidighdd@yahdsaidhi tdhal $860MThelsaicond Layercdmnetd @agppiapr4nte for
bonding to a conductive material than the first plating layer. 25 16. The
mount i n§ suiest betehasanefindfiei inttdmiannkedxt phtterm 2lhéeécrshedliat ting | ayer
is formed to be thinner than the second plating layer. 17. The nounting
substrate d5inedr eabadinert ailh T49. 3B Wher band t1Hd ﬁ-ﬁr%@nﬁﬂfhtllaﬂfgelraym i s
formed to be thinner than the second ating |ayer. 1 9 JUL 2002 s 18.
The nount i RF SIS FaF ¥ LTI ﬁ@ﬂm?-’ha& alTﬁel?ath%elfaéidnlflﬁeh?ﬁ PELYpEQL i ng

| Yer 15 TSR 40 e s IR SESRIRCRLBlA PRl AYRLcs L0 ek The
plating | anss e 9587000 ns]dlfiffe%%n&x@a&ﬁéiaéérm%%lsT'a%e”BEQH&‘Qa
10 may be formed smaller than the land 144.
Over the plurality of through holes 128 formed on the
substrate 120 pass a number of the interconnects 122 and 142
formed on each of the surfaces. The ends of the interconnects
122 and 142 may be positioned over the through holes 128. When
15 the lands 126 and 146 are formed at the ends of the interconnects
122 and 142, the lands 126 and 146 are positioned over the through
holes 128. The through holes 128 are provided with a conductive
material 148, and the interconnects 122 on one surface of the
substrate 120 and the interconnects 142 on the other surface
20 are electrically connected.
It should be noted that holes communicating with the
through holes 128 may be formed in a part of the interconnects
122 and 148 on both sides of the substrate 120, for example in
the lands 126 and 146, and by plating or the like applied to
25 the inner walls of these holes and the through holes 128 to

provide a conductive material, the interconnects 122 and 148

on both sides of the substrate 120 may be made electrically
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is wherein the first and second plating |ayers are fornmed of diffetgnt 2002
materials. 21. The nmounting substrate as defined in claim15, wher inJULe
first and second plating |ayers are 20 fornmed of different materials. 22. A
circuit board on which is nounted the sem conductor device as defined in

any of clainms 1, 4, 7, and 10. 2s 23. A circuit board on which is nounted
the sem conductor device as defined in any of clains 2, 5, 8, and 11. 24. A
circuit board .on which is nounted the sem conductor device as defined in

any of clacTeC Ve and 12. 30 25. An electronic , instrument equipped

wtntne Ge" Lyg o 200P o semagRetel o sy e o S0t aedin gl O
sem conductgn f&ﬁhé&f oﬁsorq@fs'u?g%hﬁ]f‘?ﬁgoguﬁﬁ‘ fgo 3s Borméd aanfl%%%‘lt ngg' i ﬁ\n

el ectroni cirnstrunment equi pped w sem conductor devicé as

any of cl aip'i%t"ingfslageral% 12nal3p %he ArtRl-RednebedaN acidd gnae fouUNt i Ng

substrate, ‘conpri'sing the steps of: 1mersing a substrate in a plating

bath, the swhekr aterieyidW thePbibstiive of2¢ H006FMbEA8! £%e20Rd2P120in
i nterconnect pattern formed thereon and passing over the through holes:

el ectri cal lpyeenh®z! iMheg fihest rindr secord tplpatingr hayears 168t modia;32dh&pesi ng a
first anode to face the surface of the 25 substrate on which the

i nt er connedtiffgrestpiopsuviesd by yjodiuege fidddcendngrigdettledsdiceither sur f ace
of the substrate opposite to the interconnect pattern; and passing currents
of differeRf EBLFERESHSAK MEtETipdr wERP TS Y Phatinadl 3B AF %aR88ethand t he

hode, 30 _wh ' fi i.ng. .l s f he, .i
pat tor ' by SEHE BLTPERE 19 3 LhE 19hak EYAGHRS 7790 7 SRS Snifei n a
dy@! atei: I j ' t t he_sjide of
The. subdt At eoSraiy el 2R ML LR SN b B2 P AR o ona

anode, andgphgeekhetha £hé§recahat'mi'@i§5 13 3@0&@5%@%% PEsf£ontact

vvitharesm?hanthe second |0 plating layer, and second plating |ayer

is nore appmbpiifkat{ AhaonditRgsdp, & heontt byt IR erdydr { emalshgodd I St
plating layer. 29'. A nethod of manufacturing a nounting substrate, 15

conpri si ngatthessbeppropert e nsithg rasinhséndtehe serchid plaphiagi hgydat h, the
substrate having a plurality of through holes and an interconnect pattern
f ormed t hedé@dnhardapRsePry2or crdhemiamnapertdesswith the conductive

15 material.
The semiconductor chip 10 is mounted on the substrate 120
by face-down bonding. The bumps 14 of the semiconductor chip
10 and the interconnects 122 formed on one surface of the
substrate 120 are electrically connected. Since the first
20 plating layer 130 is formed on the interconnects 122, a
satisfactory electrical connection is obtained. When the lands
124 and 126 are formed on the interconnects 122, the one set
of lands 124 and the bumps 14 are electrically connected. As
the means of electrical connection may be used the anisotropic
25 conductive material 34 comprising conductive particles
included in an adhesive formed of a resin. In this case, the

conductive particles are interposed between the interconnects



20 electrically connecting the interconnect pattern to a cathode: fs

first plating layer on the interconnect pattern by disposing a fiL 9 TubdZODZ
to face the surface of the substrate on which the interconnect pattern is
formed 25 and carrying out electroplating: imersing the substrate in a
second plating bath; electrically connecting the interconnect pattern to a
cat hode: and formng a second plating |ayer on the interconnect 30 pattern

suriace | 099 PSR! ke A% IS LS AR EoLS, B ooy 10 @

0pposi te 1 Qg Lfig, JHLACOMIRRICAY Gk dafaﬁtytnagp%%t gheshiggkebbag, 30, A

nmet hod of |ngam)u |ng su rate rsin of to

form ng 2. Mofldlcrtiedle {14 8¥98n"eh B0 th AN dJHRL q%esphgettsrn pass' g

over the throu ol"e§~0on irst rng layer by
covering the thr%@t\ Q@Jee%nwstotara tbr%naeétﬁteaﬁgtépféy'w %eﬁgéel ess

plating 15 to the interconnect pattern; and formng a second plating |ayer

by exposi Ngoa i@ 68 tife thegrmﬁmmegb wiildie b Beindbd ha ctchfﬁatgﬁwbehes
covering the surface of the interconnect pattern opposite to the substrate

with a secae sedissiratend28pplyi cgveretthpolBes al(spitabpig tonthetive

i nt er connect pattern in the through holes. 31. A nethod of manufacturing a
nmount i ng sdesErdad, 3 toMpenstir) anpsosrepic gonduekdre maFer isalb3t rist ot n a

pl ating bath, wherein the 25 substrate has a first_interconnect pattern

f ormed on &?@%u@&c@oéﬁw’ﬁss‘e"cm iRCEXEBRREEES pht 2 ofhiht @& ne H'-?

connected to the f|r§h J;nter o 89 tern and fqrped on the ot surface
&n

el ectri cal ISPPEEfTe ¥ he & TONFYET: BY cdfesc™ §3F e?ﬁs to a
ool sionthoeau | Caanue 4 havee e L7 st it e

i nt er connec di spoSing a secon ano e secon

i nt er conneqty ZPQ\Ta?eEBveQth@&%i‘dl@ oquahensér@tcéléf YiRuBUEEGRE dgpsities
between the firsf and second anodes and the cat hode, 10 wherein irst

pl ati ng | aytie fsrsopiad imy 1deef 189t fotiiR! eafiRcinpattOhRebys t112@ BaE r ent
fromthe first anode wherein a second plating layer is formed on the second
i nt er connegeodaetbeaipy phepelkrenwifthores he, sewditheredoe cantdenhesenn t he
first plating Iayer is nore 15 appropriate for contact wwth a resin than

t he second PICAided PH§Erthanmtsfconaeshts pLatdors Inpyebecomgpdetaphedpri at e
for bongl ng tq.a conductive material than the first plating layer. 20 32. A
met hod18f maSdfdct uri ng a conprising the steps of i mersing a substrate in

a wherein the SUBgtsalq asca hobsl {6 Todndd SPErVELASE AL 3,5650N

substrate 120 is provided a conductive material 136. In more
detairl, the conductive material 136 is formed on the second
plating layexr 132. The conductive material 136 constitutes

20 external terminals. Since the second plating layer 132 has
appropriate adhesion properties with the conductive material,
a satisfactory electrical connection between the conductive
material 136 and the second plating layer 132 is obtained. The
conductive material 136 1is commonly solder balls, but may

25 equally comprise conductive projections such as plating,
conductive resin, or the like.

At this time, other than the locations of formation of
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25 electrically connected to the first and forned on the other surface;
electrically connecting the pattern to a cathode: formng a first bBaUUDgZﬂ[}Z
1~ 30 interconnect pattern, by disposing a the first interconnect pattern
nounting substrate, first plating bath, interconnect pattern interconnect
pattern interconnect pattern first interconnect Dyer on the first first
anode to face and carrying out 50 1 9 JUL 2002 5 electroplating:

i mer si « d pl at.i bat h:, el i cal i

the.second ieEFarraur kS eRntls eeRbl Bt Thd st ot bt AdelmbR Rt | ng

| _ . H6Fm g
[ace the SECSRRCRnLl Corneer Pl Lorhe ahat eafey) o an e hh oG 55 A

rethod of BRREEARLdril 1 BONLLTEe? ) R & fier B8 HIY 9e0AnlI o4 AP Of

forming a first interconnect pattern on one surtace of a subst form ng

a second i Rbes€RENetlanPhé AloeaRli8nk ¢ £ FolrhingNIRE Sl erRall Neethindls,
i nterconnect pattern on the other 20 surface of the substrate; formng a

first pbatang dayksadty oneveritige Hedghecand pod & LoHule@lecRabbgr 8 WHS a
first resist and applying electroless plating to the first interconnect
pattern; asdteonaintesmsrzbhdyl &td mpindpdnelybgovkei sgldéwe. first 25
interconnect pattern with a second resist and applying el ectroless plating
to the second i nfRricshn8etopdiatéy aidemcrtfoithef spbstrate 12§, therfirstore
appropriate_for concﬁact with a resin than the second plating |ayer, and the

second pl aPPAGSFEYRY HLESRSCRRESS: BRFFSTRS 1l Boiildd fBeafRPmednARd i ve
terial t . f j I D .1 9 JUL 2 5 34. A nethod of
ot ot BRI Rk A 0Bl UGy By do S i 2008 i diRENO0 ©
| nt ercmﬁneﬁauﬂemﬁ%&k&@%t bBLSS %é’! AL debhbat OP'B?&M%AG&%?{ Pn a
first portion of The iInterconnect pa¥l ern by covering a secon ortd on of

10 the int epgomaRat iRJtdRTt reftleht e 1EERSE sﬂBQn%Oﬁﬁ%DQ ddifntia §t1'e§f.“ on,
and applying electroless plating to the interconnect pattern; n(Jj’ ormng a

.second pl Ahahgd ayeray NohbswrEaeats Pehll HIbMyr 00 epb nEhddiethbrstrgorti on
with a resist and exposing 15 the second portion, and applying el ectrol ess
pl ati ng t oankdeih,eppdntiee totpsrt sunfasderfethefsulsityrtat lAQ fayes the nore
appropriate for contact with a resin than the second plating |ayer, and the
second pl af RO af@Pars Hor e2BBprtdIR | BEERNPDr desaikgdt dra thadddxiste

mat er i th nélhe 20 first tin hod of . manufacturing a

mount ilralfl)g sﬁ%s‘fra’?%n%slsdea.fﬁpr‘ilgi? "nnglﬁg egngaE%%rg‘Ferﬁn’ﬁes?qC}“ﬁ RidcF i8dcond
T S R R e o N e R
first and secondhid SR Jeayerss Bae ndQd & hiRLEOL PEARSERE ESiount ing
substrate, the method shown in Fig. 6 can be applied. That is
to say, one surface of the substrate 120 faces the first anode
20 68, and the other surface of the substrate 120 faces the second
anode 70, and the method described in the second embodiment is
applied, whereby the first and second plating layers 130 and
132 of different properties can be formed.
Alternatively, as a method of manufacturing this mounting
25 substrate, the method shown in Figs. 7A and 7B can be applied.

That is to say, the first interconnect pattern 121 formed on

one surface of the substrate 120 may be covered by a first resist
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52 .~ ~ ~~J 9 JUL 2002 5 37. The method of manufacturing a nfgngi CQZUUZ
substrate as defined in claim30, wherein the first and second pl at¥n U

| ayers have different properties. 10 38. The nethod of nanufacturing a
nmounting substrate as defined in claim31, wherein the first and second
plating | ayers have different properties. 15 39. The nethod of

manuf acturing a nounting substrate as defined in claim32, wherein the

first and lating | s h di f f t rties, 20 40. Th

Tt hod o LRt s e o R B e e B I SR bt ramaved,
wherein the fjrst and | ating, | h diff t ies. 25
L The ol the ENGPaCenrPREOARREn R FESTR LA AR oy TN Sheg A m
=34 wherei i rst,and | at i i ff t, ties.
T30 42 The SyedAss SF SARLPABEEPIRE ROnAE Rl Bedond R R AR o Tai v
28, 53 ~t=_1%c%9@1e290§»1§t%§r At il fdéifgé.t 1}?% ain%t Oéé‘%ﬁf khel Mgt 0 be

thinner than the second plati'ng layer. ( manuf acturing a
mounting sudlgtirabedasndehenelitd ehBoédimdnt | s Wisisign.the first plating

| ayer is formed to be thinner than the second plating |ayer. 44. The net hod
of manufacturing a nounting substrate as defined in claim30, 15 wherein
the first plla'ting | ayer is forned to be thinner than the second plating
| ayer. 45. Fifg¢hnBmbodiméntanuf acturing a nounting substrate as defined in
claim 31, 20 wherein the first plating layer is formed to be thinner than
t he second pl ati Figgt ay@rshaes Fheifih hRbasdimeniufefctive sgeme.condatitng
substrate gs defined in claim32, 25 wherein the first plating |ayer is
formed to BEVERPNAEr HhfarPIsReNechPYER R ngP | AfRicorductpe devhed 8f
rranufa(?urig . nting substrate as. defiped iin_clajim 33, 3Q_wherein the
frrst o at FRgePafBE s BRaRdoRebat B "BnrRntP “Endnar REREkERRE dPlr) AGel ayor.
54 semiconductor chip 10 is that described in the first embodiment,
and has electrodes 12 and bumps 14. In the substrate 220 is formed
a plurality of through holes 228, and in form, thickness, and
substance these are the same as the substrate 20. On the
15 substrate 220 is formed a plurality of interconnects 22
constituting an interconnect pattern 221. The interconnect
pattern 221 and interconnects 222 may have the same
construction as the interconnect pattern 21 and interconnects
22 described inthe first embodiment. The interconnects 222 pass
20 over the through holes 228.

In this embodiment, as shown in enlargement in Fig. 10,
first and second plating layers 230 and 232 are formed on the
side of the interconnect pattern 222 opposite to the substrate
220. For other parts of the construction the same construction

25 as is shown in the first embodiment can be applied, and parts

of the same construction are also indicated by the same |

reference numerals in Fig. 10. Although not shown in Fig. 10,
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1 9 JUL 200Z s 48. The nethod of manufacturing a nounting substra{g am 2002
defined in claim34, wherein the first plating layer is fornmed to'be L

t hi nner than the second plating |ayer. 10 49. The net hod of manufacturing a
nmounting substrate as defined in claim?29, wherein the first and second
plating |layers are fornmed of different materials. Is 50. The met hod of
manuf acturing a nounting substrate as defined in claim 30, wherein the
first and second plating | ayers are forned of different materials. 20 51.

The net hod®8f STRAFERYT HPRS nBuRBFRg HGhSthER UM sherkes nddBi irc| Brgn 32,

Mot er i al o S9EeE3on ARGt R A LPERRNAE SRR »@I%%ﬁ%ﬁ?ﬁﬁigﬂbéi e

of ditterohfiemesipal tEiALEs ' R e iR D BobiRg Bhboathey O
oha seoondEaPBErkids s e S pagkAREl1 Dok 24 nten .“Y@\eﬁgsai Wy °!

Y. Af hl . AY{ heAS3AR3G. AA. Af U. A

CACASR AFLAFLAS Y. AAAA?ACAAYLA LA AG. AQy. A A A LA A
A@. Al AL A . A The ALrAGR Pati AYAYYeA393 M adX g0odQ dhedlldn r dye st fefA. AIF. A
AU A fFR{ TS M/OYXQN NUu| zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] c: a] ca] celth] re}ta] capd ahay ] ivate djhea|saalec gpbnaskcatkdab] salkhe afirst | Q
\'i $g5hnp[ | wr mhb] X] ] ca] cal] ca] ca] ¢
a] ca] ca] caP&al &Ry cAXEY éﬁ]%%ﬁ%@]b:%;] d8] kg cfal]réa] enbedinentarbe] %at}@ncaU] c
aJ ca] ca] ca cal U #99/ 4Bulp’' !} xsni d g cal cal ca] ca] ca] ca] ca %ca] C
a] ca] ca] cal’iah: &f] 35?6&]%8}’35?85}% ¢ adhesion esgrey g e e cal ! V-¢

al oal #ﬂo#ﬁﬁi‘g M Rt e A @}%5}38&] cApEHTRe) B8 B 1 O e
g] calca] ca ca?ca] ?ﬁ%? I% ca'?]EEéij cé:jr c}fiécgiigla]&]g} gg%gg?%%:%%ﬁ%ﬁ%a] calcalc

aJca] c The first ati layer 230 £ th i
aljcalcalca!" (M(((()Q))** ~++4ng, yr ]---st-- o?/l% /Jér(l)oofilt%jléj[c{ﬂca] cajc

a] ca] ca] ca} eafsajgwralon)ad £ ahea] ved eeddwedicphleakraaldicai sedeed sde@d caj caj ¢
aJca] ca]ca]cal ca]caJca! 0j 11
222) contacted by the resin, and is such as to render the resin
15 provided thereon less liable to becoming detached. The adhesive
of the anisotropic conductive material 34 is an example of the
resin. The second plating layer 232 is formed in the portion
(second portion) of the interconnect pattern 221 (interconnects
222) bonded to the bumps 14 as the conductive material, and
20 provides a reliable electrical connection with the
semiconductor chip 10.
On the substrate 220 shown in Fig. 10, the interconnect
pattern 221 is formed, and the first and second plating layers
230 and 232 are formed, to obtain the mounting substrate.
28 Figs. l11la and 11B show a method of manufacturing the fifth
embodiment of the mounting substrate of the present invention.

In this embodiment, the substrate 220 is provided when the
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5 within the through holes 228 have been covered with a resist,
if_further plating is carried out, plating of the necessary
thickness and type can be applied to the necessary portions
only.

By means of the above process, the first and second

10 plating layers 230 and 232 are formed on the interconnects 222,
and the substrate 220 is obtained, and this constitutes the
mounting substrate. In this embodiment, the order of forming
the first and second plating layers 230 and 232 is not
significant. In the electroless plating step of forming the

15 first and second plating layers 230 and 232, there is no

restriction to the use of the same material for the solution,

and different materials may be used for the solution. In this

case the first and second plating layers 230 and 232 are formed

of different materials. Further, both the material and

20 thickness of the first and second plating layers 230 and 232
may be made different.

InFig. 12 is shown a circuit board 1000 on which is mounted

this embodiment of the semiconductor device 1. For the circuit

board 1000 is generally used an organic substrate such as a glass

]
[92]

epoxy substrate or the like. On the circuit board 1000, an
interconnect pattern 1100 of for example copper is formed to

constitute a desired circuit, then by mechanical connection of
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10

15

S10%& (It 10%RoQ)aS108& ( noted%& that the above-described
"semiconductor element” that is structural component of the
present invention may be replaced by "electronic element," and
an electronic element (either an active element or a passive
element) can be mounted on a substrate to fabricate an
electronic component, in the same way as a semiconducteorx chip.
As electronic components manufactured by using such an
electronic element may be cited, for example, resistors,
capacitors, coils, oscillators, filters, temperature sensors,

thermistors, varistors, variable resistors, and fuses.
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dEVBTIM passing over the through holes;

a first plating layer formed on the interconnect

pattern surface opposite to the substrate;
a second plating layer formed on the interconnect
15 pattern surface looking toward the substrate in the through
holes;
a semiconductor chip mounted on the substrate and
electrically connected to the first plating layer;
a resin provided on the first plating layer; and
20 a conductive material provided on the second plating
layer,
wherein the first plating layer is more appropriate
for contact with the resin than the second plating layer,
and the second plating layer is more appropriate for

25 bonding to the conductive material than the first plating

layer.

2. A semiconductor device comprising:
a substrate;

30 a first interconnect pattern formed on one surface of

the substrate;
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a second plating layer formed on the second
interconnect pattern surface opposite to the substrate;

a semiconductor chip mounted on the substrate and
electrically connected to the first plating layer:;

a resin provided on the first plating layer; and

a conductive material provided on the second plating
layer,

wherein the first plating layer is more appropriate
for contact with the resin than the second plating layer,
and the second plating layer is more appropriate for

bonding to the conductive material than the first plating

layer.

3. A semiconductor device comprising:
a substrate;
an interconnect pattern formed on the substrate;
a first plating layer formed on a first portion of
the interconnect pattern surface opposite to the substrate;
a second plating layer formed on a second portion of
the interconnect pattern surface opposite to the substrate;
a resin provided on the first plating layer;

a conductive material provided on the second plating
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4. The semiconductor device as defined in claim 1,
15 wherein the first plating layer is formed to be

thinner than the second plating layer.

5. The semiconductor device as defined in claim 2,
wherein the first plating layer is formed to be

20 thinner than the second plating layer.

6. The semiconductor device as defined in claim 3,
wherein the first plating layer is formed to be
thinner than the second plating layer.

25

7. The semiconductor device as defined in claim 1,
wherein the first and second plating layers are

formed of different materials.

30 8. The semiconductor device as defined in claim 2,

wherein the first and second plating layers are
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wherein the first and second plating layers are

formed of different materials.

10

10. The semiconductor device as defined in claim 1,
wherein the resin is an adhesive, and includes

conductive particles to constitute an anisotropic
conductive material; and

15 wherein the semiconductor chip is mounted by face-
down bonding with the anisotropic conductive material
interposed.
11. The semiconductor device as defined in claim 2,

20 wherein the resin is an adhesive, and includes

conductive particles, to constitute an anisotropic

conductive material; and
wherein the semiconductor chip is mounted by face-

down bonding with the anisotropic conductive material

25 interposed.

12. The semiconductor device as defined in claim 3,
wherein the resin is an adhesive, and includes
conductive particles, to constitute an anisotropic

30 conductive material; and

wherein the semiconductor chip is mounted by face-
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13. A mounting substrate comprising:

a substrate in which a plurality of through holes are

10 formed;

an interconnect pattern formed on the substrate and
passing over the through holes;

a first plating layer formed on the interconnect
pattern surface opposite to the substrate; and .

15 a second plating layer formed on the interconnect
pattern surface looking toward the substrate in the through
holes,

wherein the first plating layer is more appropriate
for contact with a resin than the second plating layer, and

20 the second plating layer is more appropriate for bonding to

a conductive material than the first plating layer.

14. A mounting substrate comprising:
a substrate;

25 a first interconnect pattern formed on one surface of

the substrate;

a second interconnect pattern formed on the other
surface of the substrate and electrically connected to the

first interconnect pattern;

30 a first plating layer formed on the first

interconnect pattern surface opposite to the substrate; and
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for contact with a resin than the second plating layer, and
the second plating layer is more appropriate for bonding to

10 a conductive material than the first plating layer.

15. A mounting substrate comprising:
a substrate;
an interconnect pattern formed on the substrate;
15 a first plating layer formed on a first portion of

the interconnect pattern surface opposite to the substrate;

and

a second plating layer formed on a second portion of

the interconnect pattern surface opposite to the substrate,

20 wherein the first plating layer is more appropriate
for contact with a resin than the second plating layer, and
the second plating layer is more appropriate for bonding to

a conductive material than the first plating layer.

25 16. The mounting substrate as defined in claim 13,
wherein the first plating layer is formed to be

thinner than the second plating layer.
17. The mounting substrate as defined in claim 14,

30 wherein the first plating layer is formed to be

thinner than the second plating layer.
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18. The mounting substrate as defined in claim 15,
wherein the first plating layer is formed to be
thinner than the second plating layer.
10 19. The mounting substrate as defined in claim 13,
wherein the first and second plating layers are
formed of different materials.
20. The mounting substrate as defined in claim 14,
15 wherein the first and second plating layers are
formed of different materials.
21. The mounting substrate as defined in claim 15,
wherein the first and second plating layers are
20 formed of different materials.
22. A circuit board on which is mounted the semiconductor
device as defined in any of claims 1, 4, 7, and 10.
25 23. A circuit board on which is mounted the semiconductor
device as defined in any of claims 2, 5, 8, and 11.
24. A circuit board on which is mounted the semiconductor
device as defined in any of claims 3, 6, 9, and 12.
30
25. An electronic . instrument equipped with the
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26. An electronic instrument equipped with the

semiconductor device as defined in any of claims 2, 5, 8,

10 and 11.

27. An electronic instrument equipped with the
semiconductor device as defined in any of claims 3, 6, 9,
and 12.

15

28. A method of manufacturing a mounting substrate,
comprising the steps of:

immersing a substrate in a plating bath, the

substrate having a plurality of through holes and an

20 interconnect pattern formed thereon and passing over the

through holes;

electrically connecting the interconnect pattern to a

cathode;

disposing a first anode to face the surface of the
25 substrate on which the interconnect pattern is formed;
disposing a second anode to face the surface of the
substrate opposite to the interconnect pattern; and
passing currents of different current densities
between the first and second anodes and the cathode,
30 wherein a first plating 1layer is formed on the

interconnect pattern by the current from the first anode
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5 wherein a second plating layer is formed on the
interconnect pattern on the side of the substrate and
within the through holes by the current from the second
anode, and wherein the first plating layer is more
appropriate for contact with a resin than the second

10 plating 1layer, and 'the second plating layer is more

appropriate for bonding to a conductive material than the

first plating layer.

29, A method of manufacturing a mounting substrate,

15 comprising the steps of:
immersing a substrate in a first plating bath, the
substrate having a plurality of through holes and an
interconnect pattern formed thereon and passing over the

through holes;

20 electrically connecting the interconnect pattern to a

cathode;

forming a first plating layer on the interconnect
pattern by disposing a first anode to face the surface of
the substrate on which the interconnect pattern is formed
25 and carrying out electroplating;
immersing the substrate in a second plating bath;
electrically connecting the interconnect pattern to a
cathode; and
forming a second plating layer on the interconnect
30 pattern surface looking toward the substrate in the through

holes by disposing a second anode to face the surface of
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30 A method of manufacturing a mounting substrate,

comprising the steps of:

10 forming a plurality of through holes and an
interconnect pattern passing over the through holes on a
substrate;

forming a first plating layer by covering the through
holes with a first resist and applying electroless plating

15 to the interconnect pattern; and

forming a second plating layer by exposing a portion
of the interconnect pattern in the through holes, covering
the surface of the interconnect pattern opposite to the
substrate with a second resist, and applying electroless

20 plating to the interconnect pattern in the through holes.

31. A method of manufacturing a mounting substrate,
comprising the steps of:
immersing a substrate in a plating bath, wherein the
25 substrate has a first interconnect pattern formed on one
surface and a second interconnect pattern electrically
connected to the first interconnect pattern and formed on
the other surface;
electrically <connecting the first and second
30 interconnect patterns to a cathode;

disposing a first anode to face the first
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wherein a second plating layer is formed on the

second interconnect pattern by the current from the second
anode and wherein the first plating layer is more
15 appropriate for contact with a resin than the second
plating 1layer, and the second plating layer is more
appropriate for bonding to a conductive material than the

first plating layer.

20 32. A method of manufacturing a mounting substrate,
comprising the steps of:
immersing a substrate in a first plating bath,
wherein the substrate has a first interconnect pattern
formed on one surface and a second interconnect pattern
25 electrically connected to the first interconnect pattern
and formed on the other surface;
electrically connecting the first interconnect
pattern to a cathode;
forming a first plating layer on the first
30 interconnect pattern, by disposing a first anode to face

the first interconnect pattern and carrying out
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10

15

20

25

30

electrically connecting the second interconnect
pattern to a cathode; and

forming a second plating layer on the second
interconnect pattern, by disposing a second anode to face
the second interconnect pattern and carrying out

electroplating.

33. A method of manufacturing a mounting substrate,
comprising the steps of:

forming a first interconnect pattern on one surface
of a substrate;

forming a second interconnect pattern electrically
connected to the first interconnect pattern on the other
surface of the substrate;

forming a first plating layer by covering the second
interconnect pattern witﬁ a first resist and applying
electroless plating to the first interconnect pattern; and

forming a second plating layer by covering the first
interconnect pattern with a second resist and applying
electroless plating to the second interconnect pattern,
wherein first plating layer is more appropriate for contact
with a resin than the second plating layer, and the second

plating layer 1is more appropriate for bonding to a

conductive material than the first plating layer.
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10 the interconnect pattern with a resist and exposing the
first portion, and applying electroless plating to the
interconnect pattern; and
forming a .second plating layer in the second portion
by covering the first portion with a resist and exposing
15 the second portion, and applying electroless plating to the
interconnect pattern, wherein first plating layer is more
appropriate for contact with a resin than the second
plating layer, and the second plating layer is more

appropriate for bonding to a conductive material than the

20 first plating layer.

35. The method of manufacturing a mounting substrate as

defined in claim 28,

wherein the first and second plating layers have

25 different properties.

36. The method of manufacturing a mounting substrate as

defined in of claim 29,

wherein the first and second plating layers have

30 different properties.
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different properties.

10 38. The method of manufacturing a mounting substrate as

defined in claim 31,

wherein the first and second plating layers have

different properties.

15 39. The method of manufacturing a mounting substrate as

defined in claim 32,

wherein the first and second plating 1layers have

different properties.

20 40. The method of manufacturing a mounting substrate as

defined in claim 33,

wherein the first and second plating layers have

different properties.

25 41. The method of manufacturing a mounting substrate as

defined in claim 34,

wherein the first and second plating layers have

different properties.

30 42. The method of manufacturing a mounting substrate as

defined in claim 28,
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1" DS$10%>& () - S$10%% &' () - &109B&' ()-F 10* 10*

10*f>316 & () - ! Evbéaeind thet } a8t —plating layer is formed to be
1':3$109BB& ()-! N $10%BHB& ()-!:$109BB& ()-!'a: $10% B[ B& ()-! ~: $109BB& ()-!S
$109%& () - 1_thiﬂ1hbr} $hav the( seoBdy & (g et & () - @ 10B 10B 10BS>

109B&' () -: $109%&' () - ZRxV4_=!

1"N1$1096 & ()-1(&$10%4] 4| & ()-'1(&$10% |}| & ()-

\ $109%| 4] & 1 $10%4| 4] & ()-!t$10% | & ( <T~\:
11 I N h| 9) 10«%}&' The) W/@eg @am}ﬁm@l{}n% fozlrpoqrtymnqo:ﬂlg@trate as
1006 & ()-11810%4] 41 & () - hwiB-\: ! 11
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/R’ -
& () Sllf) ghereln the first plating layer is formed to be

thinner than the second plating layer.

44. The method of manufacturing a mounting substrate as

defined in claim 30,

15 wherein the first plating layer is formed to be

thinner than the second plating layer.

45. The method of manufacturing a mounting substrate as

defined in claim 31,

20 wherein the first plating layer is formed to be

thinner than the second plating layer.

46. The method of manufacturing a mounting substrate as

defined in claim 32,

25 wherein the first plating layer is formed to be

thinner than the second plating layer.

47. The method of manufacturing a mounting substrate as

defined in claim 33,

30 wherein the first plating layer is formed to be

thinner than the second plating layer.
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15
50. The method of manufacturing a mounting substrate as
defined in claim 30,
wherein the first and second plating layers are

formed of different materials.

20
51. The method of manufacturing a mounting substrate as
defined in clgim 32,
wherein the first and second plating layers are
formed of different materials.
25
52. The method of manufacturing a mounting substrate as
defined in claim 33,
wherein the first and second plating layers are
formed of different materials.
30

53. The method of manufacturing a mounting substrate as
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5 defined in claim 34,

wherein the first and second plating layers are

formed of different materials.
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