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1 MANUFACTURI NG METHOD FOR ELECTRONI C DEVI CE

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
application clains priority on Japanese Patent
Application No. 5 2005-050762, filed February 25,
2005, and Japanese Patent Application No. 2005-127594,
filed AMANURACTZIONG METHOD R

i ncorporated herein by refer enceEngcqgg?}ng@ﬁCOE
Technical Field [0002] The present invention relates
to a manufacturing nethod for electronic device. 2.

Rel ated Ar have an increase
in researa%Rgﬁgg%éﬁiﬁﬁﬁﬁEHx?gEiAﬁgﬁﬁéiﬁggz
Oﬁbthr nech nlcal systent(NENB) t echni ques to
[O¥ T a Efraé’P clais prioriy grelapanese Patentdpphication No.
conponent s (NENB elenents) Many conventi onal
20@p-8e P tePnfited F@méﬁt@@ﬁtwd WEhBetceRatninit Alpplicatibn! B, as
inkjet heads in inkjet printers. However, in
208542 7¥Mnfitedopril A62U0S, (helcesibhts @abvhtt%r@ﬁ% orated herein by
manuf act ured usi ng MVEVS techni ques and ]gctron I C
refepipOnent s manuf act ured usi ng techni ques ot her than
MEMS, due to 20 restrictions on the area of the
substrate for formng the el ectronic conponents and
other reasons, there are cases when interconnections
provi ded on the substr te cannot be connected
directly to the termn K& onponent s which are
pﬁwg@ged on the substrate such as semn conduct or
¥ For exanple, when packaging a
sentconductor chip on a substrate, it is 25 difficult
[0803] di rEwtprgseobimmetioncenkent 4 manifastdiinahsihol fa@EBnic device,
exposed on side faces of the 2 sem conductor chip to
the interconnections on the substrate. Accordingly, US
Patent No. 6,646, 289 proposes a techni que for
2. PReMiediAzg | Nt erconnecti ons which connect to the

1.

[0003] Recent years have seen an increase in research and development for using
micro electro mechanical system (MEMS) techniques to manufacture super-small,
super-smart electronic components (MEMS elements). Many conventional electronic
components use MEMS techniques, such as inkjet heads in inkjet printers. However, in
electronic components (electrical devices) manufactured using MEMS techniques and
electronic components manufactured using techniques other than MEMS, due to
restrictions on the area of the substrate for forming the electronic components and other
reasons, there are cases when interconnections provided on the substrate cannot be
connected directly to the terminals of the components which are packaged on the
substrate, such as semiconductor chips.

[0004} For example, when packaging a semiconductor chip on a substrate, it is

difficult to directly connect connection terminals which are exposed on side faces of the
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connection termnals on the side faces of the

sem conductor chip and extracting themto the top

face of the sem conductor chip, where they are

connected to substrate 5 intgrconnections provided on

the substrate, enabling the cConnection term nals of
sethieondaeint cldp doithie liteeBhrdclionsim HORNRELE Xb&)r(ﬁiﬁg@?US Patent

i nterconnections to the substrate interconnections.
Nb. Q6] 2 .5 2 Blc _ re. the,. _

| SLM’S%J@SES a BcPigud pgglg)g?&lofgé){ﬁﬁer i 1é)tn1s Which copnec to the

connection term nal s "ex e
] G iR nect...to the interconnections on
copRERBARAHTARL of MR GIRASEH bl Rphbntit Sreh g caieging them to
thlkﬁ@gr,que connection termnals are connected to the
f PSP CorHae sanairendygior ciie. whnve Sy ar @oosteddonsbguatnt | v,

. the reljability of the connection becones problematic,
migrGReaectivhe P iied onitiersubsivitd, onathimp wkeronhéugion aieedld 6ffthe
termnals and the interconnections is I|iable to break
semironduactbiorhie tshecdonast@dtie R inféRnectRhs RARE slsh8eS 1S
applied. 15 [0007] Wen a sem conductor chip and the
infetdsgneefiphOt be packaged directly on a substrate, one
concei vabl e nethod is to provide a |l evel difference
tio estal on the substrate and
(00 g e S EcBEAER S nd (HRpRiten eriupes Sxposed on the
- dif f erence ortion. 20 SUVMARY [0008] An advant age
s eSSBS RnEt T AR GoBRoq o ths inspisomisations on the Sigs faces of
manyfacturing mnethod for electronic device which,
the feBRc@gnFiar 1R gredinenta thercoprmstion leomirfabsranechnorcted to the
. substrate via a level difference portion to another
Intpieprires bomrent limgconfacevent s a connection  section
bet ween these interconnections from breaking, thereby
{0006 r eaSbngqtblys teirelbibllity ¥f &8 cOinetish ERBMES hloBRmaBR Lince
sinplifies the step of connecting the
thel ddhREKEIBA BESHON WeBive i IAventi on
provi des the qnﬁnufegé%%%?%gilﬁﬁk hrg%&?sg&rndgflee%l ?%Orl#l 8&10“ 18
lia [ [ WAl ] first interconnection on
et B WG B0 such B BB s Bppotied.

det i ned _shape.on.the substrate; and form ng a
[OOEZE on dﬁ{hn%] élrsglghcrqg@qoltod‘ﬁhlp and the Tike cannot be packaged dirgctly ona

substrate, one conceivable method is to provide a level difference portion such as a

pedestal on the substrate and package the semiconductor chip on this a level difference

portion.

SUMMARY
[0008] An advantage of aspect of the invention is to provide a manufacturing
method for electronic device which, when connecting an interconnection formed ona -
substrate via a level difference portion to another interconnection, prevents a connection
section between these interconnections from breaking, thereby increasing the reliability

of the connection, and simplifies the step of connecting the interconnections.
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connecting to the first interconnection, extending
onto the pedestal. 5 [0010] According to this nethod,
the second interconnection forned on the pedestal and
the first interconnection fo%ned on the substrate are
connected on the substrate, -the connection section
[0Dewe e h@%tbﬁﬁﬁb@na&ﬁbﬁﬁﬁﬁri&% HAGENFRAG mSod R electronic
substrate. Therefore, the first interconnection an
dévite, Berang: fo?ﬁlﬁ{gcﬂ?ﬂgfﬁliér%ﬁ&ﬁﬁn BE  GhiiRRl. )ﬁﬁs(go?ig% apedestal

conductive. 10 |0011] Furthernore, since”’

[ | > tion,an he second. intercgnnection
hafé’?‘{ﬁc% h@ette%“g‘g‘g‘%g%"él g ﬁ&ég’?‘ieo‘i‘f’@é}‘ﬂ“&ﬁ, Sepqfd 1BiECapRCHoN
of the cqnnection section can be increased. For
COBRIMIE & thihizs infprognnesHnm| extepding ogtarthe pedsatat.he
connection section due to the electronic device being
[08HH: orAcgpipiada this etlodniie sedond itecbimatiomforied on the pedestal
prevented from breaki ng, thereby increasing the
andehd fist iniergonabetioneommingtthé Qibstrdtd Arel@nh&dté B8 b bibshhie, the
the electronic device including this connection

cofifictibR Bechioh boey %ﬂﬂ{ﬁrﬁﬁ&?% bl G |
t hat the]nanufgctufing ?ﬁ%%g%giﬁ%%éé??@ﬁﬁgﬁ%ggﬁgg&of
T - avention, further include; fornng
Hel e BR SR ibrob el O Y Pegpe it dnnemtipnesaf e relglly
cochd?St al. The sloping face slopes with respect to a
W %ce of the substrate. [0013] According to this

H@hOd by extracting the second interconnection onto

[0 zoFgﬁ%@mﬂﬁgﬁ» siaeethefanes ebfshittarennaectomed thaorcasn be

. prevented from breaking due to bending acutely,

Inipi¢erregiimgrechenactidian icl dohyectibn tdedor| the StrempinCofdied/dmBection
[0014] It is preferable that, in the manufacturing

seqthlivanl bé Dicreabeict FONExang Y viRn @h ckBfhal BRRELEs Yon i onnection
i nvention, a sloping angle of the sloping face w tch

‘ iOBeVidCh:i L i
sed;ﬁg l@lg@ 502%1@ Ealgg?%r} @%\%\E gé;lgei 1% betngglte?{iagpﬁfépﬁo g?lp%%h@?se%ﬁg}l &an be

reaEk 80k 6 side. e of the pedestal .4 d

Prhe t opfnf ace gé rﬂ%e#eb%'slﬁgg%}x{ﬁatée E)egl BW&"%EEF?‘B{ECW% i gnlgi'ley
enting the.second nterconnection from breaking

relffbifi %% the g]te%ﬁfﬁfll%gﬁ"d?%aﬂuﬁlﬁé {lgs cqqneptionssegtion e be ngseased.

.0 the nanu}aiﬁurin met hod for electronic device of
{Odtlﬁb It 1s preterable that the manufacturing method for electronic device of the
aspect of the mvention, further include: forming a sloping face at least part of a side face
of the pedestal. The sloping face slopes with respect to a top face of the substrate,
[0013] According to this method, by extracting the second interconnection onto the

sloping face, the second interconnection can be prevented from breaking due to bending

acutely, increasing the reliability of the electronic device.

- [0014] It is preferable that, in the manufacturing method for electronic device of the

-aspect of the invention, a sloping angle of the sloping face with respect to the top face of

the substrate be an acute angle.

[0015] According to this method, the gradient between the side face of the pedestal



10

15

20

25

aspect of the invention, the formng of the second
i nterconnection include: formng a 5 seed | ayer on the
substrate and the pedestal; coating a resist on the
seed layer; formng an opening in the resist in a
regi on on which the second interconnection is forned,
angribe togdpessoiithe substrate ddcdragsegentlé, aeliihigpichentdigtingtcond
i nterconnection by plating the seed |ayer; renoving
inteh@nnegiogtfrorabttak@EME Bdadub@y 5&R%ngd ayer by using the
second interconnection as a mask. 10 [0017] According
0bps]t hi St ' ' LR b
ot oy o olsThig O e R s Ain AR h i gt the
' ' reconnect i on the.substrate to the .
s ol by drRoR GERNEL HaSleconf B BRLFLS Plbf haine o
i Egrcon ection and the second _interconnection to be
Se%‘? £1 b he SYbgead tpedestalappaingn weistonibastied dayer; forming an
Further, since the second interconnection is formed
opghing e theireg st ip pregicmmmehichdhe wroad sitargbmepticocie $anell, 4fl
plating, there is no need for a step of connecting the
exposing tharsdedslagan thrinfigethe aUdaE it Snnec e hE MtihH theGO&T layer;
can be reduced. If the second interconnectionis
ret ViR thdsidt; ARd ﬁ‘ﬁ%vi@’tﬁ@ sékl iﬁﬂa‘x‘ tbg %ang Ine d0bt TS EonREetion as a
done"in a vacuum state, which requiré&s a vacuum
vice. In contrast in this invention, since the
second i nterconnection is forned by a process of
ting, no.vacuum device is required. This elimnates
W@cﬁi p n%\%or&ma tQyhis methady siaess the gecond drfercoprectiar is fopned by a
sputtering, the shadow of the mask used in sputtering
precatiselatinge team be Srmgd five the fivsitintorconfiectine of ithenqubstrate to the
the plating process the substrate and the like 1is
peilgstrd s 2 dingle paodesgui Thisalableks o Bntintdenseadadind the second
i nterconnection is deposited only on the seed |ayer,
inttieeneRyor REkd ¢18@ritdlNg dhaddtdielifhlP 8y FRROShERE, SEARYL since the
Therefore, the second interconnection can be forned
secdnd i ' ' Sur
R o ioP IONER ol B BB i My L ML IE Br

Pl ARt sfho B bE P R o e tunt B o REPES Stanngiions
B ML b Toipepl okt Ehel sgaomagton s famed by dmghod
a second layer of the second interconnection by
sucéq peipringethis myt be dore in a vacuum state, which requires a vacuum device.
In contrast in this ihvention, since the second interconnection is formed by a process of
plating, no vacaum device is required. This eliminates equipment outlay and reduces
costs. Whereas, in sputtering, the shadow of the mask used in éputtering causes
unevenness in the formation of the film, in the plating process the substrate and the like
is immersed in a liquid solution and the second interconnection is deposited only on the
seed layer, thereby enabling the plating to be deposited stably. Therefore, the second

interconnection can be formed stably on a component with a complexly uneven surface.

[0018] It is preferable that, in the manufacturing method for electronic device of the
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[0019] According to this nethod, since the second
| ayer is lamnated on the first 5 |layer, the second
i nt erconnection becones a nmultilayered structure. Wen
the second interconnection has a nultilayered
structure, a thickness of the second interconnection
aspét ofthe ahvehtiéh) e Rrrin Bf el RYSId iftcrdbhatiBn indMdR: forming a first
reduces the inpedance of the interconnection
laye® BF HeABGH iRBLohRNES i L fber: LPRM ikt deone
a)|For ef erabl e tlﬁ[at ?h.lib%ﬁ@ﬁg}eg%hgg Eh%t% S‘%{ﬁ% erf‘rlél}(ﬂ%)?flq%n & second layer
ectronic device of the 10.aspect of the invention,
Oftﬁkeescé%% ﬁpﬁeécogpeﬁlﬂg%g é’&a&‘i‘a thenist @¥tinect i on i ncl ude:
@Eﬁforning a process of silane coupling on the
[0Q1Rs ¢ r dvcsording 1o Hus pedhod: since the pagprd)iasierrie dneinated pathedinat
of a silane coupling filmcorresponding to an
layenttes sasombintdromnpetiondreoornés 4 ineltiaemddiraigr, ¢ OVikecthé sftond
form ng a seed layer on the residual pattern of the
insicbameetion U 4 Moltidyerad secthe a MBE{EPsRhERLokd Riterconnection is
pedestal ; and form ng the second interconnection by

gradthddth §i1!i’@e-lé'y§r sctﬁx%gjéé.ayﬁ{is rdd80% e @@J&g%&g él%elqg{ﬁtegoﬁnection

met hod, since’the substrate Is proc

0 Ling,: h eed | ayer can be fornmed selectively in
‘B§§%?8ﬁ§gdﬁF%ﬁgh eé“%%ﬁh processed by silane coupling
0 g coEtesE$ng%t§@;he second i nterconnection. The
[ ond HIHPEIEHHR BRE in e duapulaggirmg mgtpdsier plegironindeviessef the
| ayer by plating the seed layer. Further, since the
aspeetlriic pyentinne the domeng phitheisecoind ixterdomechbmiriclude: petfooming a
be formed in a single process fromthe first
pracasserfciaresmupling @nthe bebstrutesing aieepedestilpRrpagesteatiual pattern of
enabling the first interconnection and the second
a sllatecasoR PRIEGInt wﬁetsg)rﬂﬁlgqb%tiﬁtb&ahﬁe\éti&@ﬁﬁ%ﬁ& SEkhE 8ddoRl! Y
by face bonding. Further, since the second

intkrabielceOHRY Q&rrﬂiﬁ’él‘_% .be%dflz%}fepsg HreRhdh %}them Bptg\ét%ﬁ%{&émgﬁgﬁﬁgcﬁlm

IS required. I's ellmnates equi prment

th d.25 int tl
o U8 MEERE AR B pdRRD U1 forile BE R0 kOB the
even surface. 6 100221 It is preferable that the

Satff-act uri ng method for el ectronic device of the
[0033 ect of the invention, further include: preparing an

ct r BfFEdies fbianethedsineg thersubsratecis portessed b siMretvoupling,
el ectrodes forned thereon; facing a top face of the

theseeiblgyeri can e farimed sclectively in regions which have been processed by silane
coupling and correspond to the second interconnection. The second intercoﬁnection can
be formed only on the seed layer by plating the seed layer. | Further, since the second
interconnection is formed by plating, it can be formed in a single process from the first
interconnection on the substrate to the pedestal, enabling the first interconnection and the
second interconnection to be electrically connected reliably by face bonding.  Further,
since the second interconnection is formed by plating, no vacuum device is required.

This eliminates equipment outlay and reduces costs. Moreover, the second

interconnection can be formed stably on a component with a complexly uneven surface.
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el ectrode face of the electronic conponent; connecting
the electrodes to the second 5 interconnection
extending onto the pedestal; and electrically
connecting the first intercgnnection to the
el ectrodes of the electronic conponent with the second
[002R]er c dhisgedfembletthe riehaimERiuri08283d A CRHHRIE dbAcd b §e
nmet hod, the first interconnection and the second
aspéth 6f G HNRAEbE TufRer iMGuRUPR pArdBarC tﬁ?gfcgﬁg?ﬁe%g ﬂgang an
I ng.

and connected in a single process o
. es. of the electronic
CleIRRELRE i oI EARERERRE Tl he b R EbR el the
]é$p etectf des gf the el ectroni c conponent can be
clegSAF 8 af 15 Seshipic P mROREL CRBITH PR e cheBpdis i etspesmd

. on the substrate in a stable connection. [0024] It is
INSCeRRGCHBN extending phie thewndestel and eloctrimtllyadnfiasting the first
_electronic device of the aspect of the invention,
integotistion ficthe dizctrides pé therelzcabnielcoaipbadit G/ith SRERBARE
having an 15 electrode face with el ectrodes forned

inttfteneRtion tdrébeRAGKk. rear on an opposite side to the
el ectrode face; facing a top face of the pedestal and

ba : b ompenent.: . fi xi ng the
A R Y G T o
. ' an. .insylating,section _having a sl qping face
i BEIGHo Py BB Al 5% e MO A dpreciangn « Spagraress of
120 at éea t p%%$ of a side of the electronic _
Plalige o hiietors. gvhen thy dlergrodescaitbe dectramietammenens iadisposed on the
extending fromthe first interconnection to the
second intergerenectipn, ihe dectrodboyfithyelbatomiotonmpvaeitran batleagically
section therebetween; and electrically connecting the
codrierist to thetfestdolereahécton b tHelsabat@ein 088 % &fnntdien.
el ectroni c conmponent with the second interconnection

- [002HET ebRtyBRIratOBdbihe Mg Bfaiuie WAl 16y él;[gétﬂ)g%’ deRfck &F the

di sposing the el ectronic conponent on t
nve . int |, QR 00 bst.r at
e oy Sl Rl b R BRARE b Pte il LinRRg el m

can be el ectri cal _ _
leb % of the el ectrqnic conponent wth
clel {THENF Ut B el PRsfimnd AdBek Wk Smmimosiiiy he
detn$e CQ?d.inter onn tioH to be formed and connected
HEPetacep g it Ao o srerlesialisnd el Lear of the Hepiayc
sinmplifying the step
component; fixing the electronic component on the top face of the pedestal; forming an
insulating section having a sloping face sloping with respect to the top face of the
pedestal, on at least part of a side of the electronic component; forming the second
interconnection extending from the first interconnection to the electrodes with the
sloping face of the insulating section therebetween; and electrically connecting the first
interconnection to the electrodes of the electronic component with the second
interconnection therebetween.

[0025] According to this method, after disposing the electronic component on the

pedestal, the first interconnection on the substrate can be electrically connected to the
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of manufacturing the el ectronic device. Further, since
the second interconnection is 5 forned in a single
process of plating the entire faces of the el ectrodes
of the electronic conponent,and the first

i nterconnection after disposing the electronic

eleiedeN he@tctrb® fBE6AEE BlectrdMiEcShHmbhOF RS ke ddd
el ectroni ¢ conponent can be electrically connected to
infdd@nnddidoSiting nnect i Lh.a stable connection. ,
il foR e T B 08 o3 B OB T @ e v
f the, electrqgnic conponent, the secon L
a“?’n%?%%%‘n% glefi %?F‘fé’aﬁ nglpaﬂ%’é 1 *&P@%}‘Sli’ot%lmi?% sistnbidying therstep
than at termnal sections %e.g., the el ectrodes) of
ofimpanufchuingdhs electomisaieaite, ptheyemderle second interconnection is
short-circuitting at the sides of the electronic
fovnerioremgle Mocesswéplatisg theentitelfacds P tHealdchgd&aTtheddlectronic
includes the sloping face, the second interconnection
coffonfie anfd (RVEE ihidfbohfi@BbR bR HBsiHY thed QecdOHic®odhponent on the
bendi ng by extracting it onto this sloping face: Hi’s
HOGAI SRS R Leldead ctronic.devi ce .15
PeG026] It cﬁé&ﬁ r gtﬁg F%ge'bclﬂé’t“ ﬁa‘{r‘%’{’ﬁ“ ?Jﬁ‘gt’e%%cbrf"é“g%’ GPimegted tothe
d for. el.ectroni c device of the aspect of the
6 AR PphiioR i HAGR SlFber n s shoiosdRb caferpissecyidsd on
hthg pedestal , and the electronic conponent be
thesiides il doe SRS SompopsTsiAe sgsend iterronteodeiian Ae el tiicaly
. to this nmethod, since at |east additional pedestal is
ingplasgshether then aittermipa detioas (anh) thh elestraties pofthel electréti€component,
substrate, the electronic device can be given a 20
premehting shpetr @rtuiitingiattthy $desAS thetlédhOnRIdARHBRERNt BloRfovENSince
i nvention nmentioned above, the first and second -

thd MEERGRREES POBJE Be SOHRE Bh8%dne g?cbﬁ@ ilﬁﬁrgah{eeﬁcgl d B

face contact configuration, enabling themto be made
ré@hE APk PO o B ad: i ferable that .|
P he manuf act u irhl“gng}]I rroeﬁ‘i‘oeg)zg %)nrdhg Be‘f:?x?%ﬁtlmcg Iggx\lltf)égéls 8];01) l(nlggace'
t I-nventi o a .sl.opi ng angl e of the
Th%ﬁg%%%ﬁgpgﬁgﬁﬁfﬁﬁOF%§§E%F°W8d?ﬁgitop face of 25 the
estal. be_an acgute angle. 8 [0029] According to
“’@ﬁf s nﬁeﬁar&jfer%ﬁ%%ﬁm inthe danifectupiag gredisdrigr elaeteondst davine of the
insulating section is nade gentle, reliably
aspsrieRfdht invgntidneatd easbariditionabpatlostaldet disposéd anthb peddsiahgnd the
- [0030] It is preferable that, in the manufacturing
clegigorhio dorthponcat odispanedordie iadditiofal padestal.
[0027] According to this method, since at least additional pedestal is disposed on the
pedestal which is disposed on the substrate, the electronic device can be given a
multilayered structure.  As in the arrangements of the invention mentioned above, the
first and second interconnections are connected on the substrate in a face contact
configuration, enabling them to be made reliably conductive.
[0028] It is preferable that, in the manufacturing method for electronic device of the

aspect of the invention, a sloping angle of the sloping face with respect to the top face of

the pedestal be an acute angle.
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aspect of the invention, the electronic conponent
include an 1 C chip. 5 [0031] According to this nethod,
even if there are restrictions on the substrate area
(e.g., if it has a narrow ar, and even if the

term nal section of the ICc |p cannot be packaged

[oo29]ect |Accorlidde tBid RstHaal fe pbdienk 6f 4R 'sR)pﬁ%rfa%%fﬁﬁtciiﬁ%%g

by providing the stepped section between

se%téﬂ?%ggr%gg é%ﬁg fe'ﬂﬁblk%ri\@?ﬁ%{ﬁg iéc%i;g ;E%rcg é;u?Pn_rr f:é?ﬁlg)qzaigng
["ﬁ{ﬁﬁ' oAl RS f‘@g%‘ﬁt s ity B0 R eleafienic geigs of the

el.ectronic device in a first enbodi nent of the
aSP%t/ QEF[hF & entiei 33 eletronicxompogens inphdgiaodCotipan
el ectronic device in the first enbodi nent of the 15
[09Fh ent iAsnordjrO8 4lis Fic®Bd, SAniHthaD asy esictiss-wahé hbahte area
views of an electronic device for explaining
(et BotaHardY &bHPMASveR Y 1B @%fn@ﬂée@ti&?w tﬁ@ I¢: @ r?:@nnot be
first enbodi nent of the invention. [O

pa@lég@él ﬁlré‘d'tl‘fv’ﬁﬁ tREGiHsRRa! tP%’l ¥:(t? E\I?P ng ggfclkg%efdrbg{yr gyidi é tl?e stepped

for 20 exp alnlng manu ron

S‘““ﬁﬁ%&’%ﬁ’ Al R R R 1 ﬁgrsﬁﬂtfh? it G b by paghaged

ectronjc for. explaining manufacturing steps
ng‘rhl%d@%&ﬁ?iﬁﬁeeﬁ‘&%ﬁneéeYlﬁe ganchecBde serledi nent of t he

invention. 25 [0037] FIG 6 is a cross-sectional view

of an electronic device in a third enbodi ment 9 of

the invention. [0038] FIG 7 is a plan view of an

el ectroni c d@RIEE DESCRIETIONIOF eHBAUR ABINGSS t he

i nventi on.
[0032] FIG. 1 is a cross-sectional view of an electronic device in a first embodiment
of the invention.
[0633] FIG. 2 1s a plan view of an electronic device in the first embodiment of the
invention.
[0034] FIGS. 3A to 3D are cross-sectional views of an electronic device for

explaining manufacturing steps of an electronic device in the first embodiment of the

invention.

[0035] FIGS. 4A to 4E are cross-sectional views of an electronic device for

explaining manufacturing steps of an electronic device in the first embodiment of the

invention.

[0036] FIGS. 5A to 5D are cross-sectional views of an electronic device for

. explaining manufacturing steps of an electronic device in a second embodiment of the

invention.

| [0037] FIG. 6 is a cross-sectional view of an electronic device in a third embodiment
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[0039] FIGS. 8A to 8F are cross-sectional views of an

el ectronic device for 5 explaining manufacturing steps

of an electronic device in the third enbodi nent of the

invention. [0040] FIG 9 is & cross-sectional view of

an electronic device in a fourth enbodi ment of the
ofithw@Rthtyn. [0041] FIG 10 is a cross-sectional view of

anot her shape of an insulating section. 10 [0042]
‘ 1%kS - ' d.ew qf . anot.her shape of
(OFF, o EGe7 B PBE ¥ SR oh BBk e ARl AP er bR RerTof e
Gl gss-secti onal view of another shape of an insul ating

&P ron. [0044] FIG 13 is a cross-sectional view of

anot her _shape of an insulating section. [0045] FIG
[093]i s &1EPos4s 1o i srngh-seutionaloficunof Merlectionisalewice for

i nsul ating section. 15 DESCRI PTI ON OF EXEMPLARY
exploBORY MENTSC 0 8 pskifas telcErbmd idewiot in the 0drd]enfHodihém Bif the

Devi ce [0048] The invention will be explained in
ineketishl . FIG | is a cross-sectional view of an

el ectroni c devi ce manufactured using a manufacturi ng
[0gRH hod FET 9 &l LGELARY ordPUEES 3k cleBfoliD B (R8N 0

being a cross-sectional view taken along earr d
enh:ioﬁl%é%'p‘ g}‘e.Fl . 2. In FIG 1, reference nuneral 1

repr AL RE D VBt r oni ¢ device of this invention,

2 _is an explanatory plan view of part of the

[‘}Q]fct  Eicl s czess-seqtionali ievs ot anshazishang of ae insylating esesian.

in perspective froma vertical direction. [0049] As
[08Rdwn FHGFIIGs axrosshiectiohdotievo nf anadlearishape bf o rsitatisg edctian.
- substrate 5 made 25 fromsilicon (Si) or the like, and
[0@d3pedeFI@! 1218 awhiseBedtionglivigye & Lehotiier shpe i BS insalaBin® section.

The 10 pedestal 10 is made froma material such as S

[0®44] Cer ENGCL3 BAGrdsS-shiBhAVidvk Bf Al ARGe oflllli‘ﬁlsﬁﬁgﬁ%&%ltion. .

10 may include an organic substrate, an el ectroni

JOSBFPONENE, 1 £ GerdsBsddibRal v?e[w 8?51{&5?{13% ﬁhatpg %g gf glgﬁltgﬁlgg S:;Le%tion.

is made fromthe sane nateri a e‘su
nanely Si.

DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0046) First Embodiment
[0047] Electronic Device
[0048] The invention will be explained in detail. FIG. 1 is a cross-sectional view of
an electronic device manufactured using a manufacturing method for electronic device of
the invention, being a cross-sectional view taken along the arrowed line A-A of FIG. 2.
In FIG. 1, reference numeral 1 represents an electronic device of this invention. FIG. 2
is an explanatory plan view of part of the electronic device 1 (resin 35 explained later)
viewed in perspective from a vertical direction.
[0049] As shown in FIG. 1, the electronic device 1 consists of a substrate 5 made

from silicon (Si) or the like, and a pedestal 10 which is disposed on the substrate 5. The
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5 [0050] When different materials are used for the
substrate 5 and the pedestal 10, a difference in
their thermal expansion coefficients generates stress
whi ch nakes interconnectioqé nore |iable to break.
Accordingly, it is preferable that the material used

peldestaltings BRAEEHAl 2 BReRA SLbE assilﬁmr%ﬁ é:ﬁl%mlt;]a %nmt;ﬁﬂié-?il#g F&f’ﬁg{pe.

for the substrate 5, or one ave a't
T | 16l : that, of the substrate , .
BRAEAR AR braie® St (R0 Froa' CRPEEPEE L 1n his
tress d the || ke due to difference [n the thermnal
erdieSnen o eisbrte] L4 Bale fiote e sivae biasial 3t Suhsgelg % pamely
the pedestal 10 and the substrate 5. The hei ght of
Sit he pedestal 10 is 400 m The pedestal 10 is fixed to
the substrate 5 by an adhesive layer 12 consisting of
{0850] adh&Bharaditigent materislh arel uské for Uesupaties§ ahd 1@ padystal e, a
affixed to the substrate 5 by a nmethod other than
differen@ ihfigeioeb@si ¥epdnF¥R todtBciehQ zedRatB @B Ghich MSikes
pedestal 10 and the substrate 5 may be bondeé t oget her
infa)ofd | Lot.er ] opdi he.structure
B R b e e e S i
t .an el ectroni c conponent such as_a sem conductor .
st B R 0 s S aie el UsGh R e SESs aecs age which
Accqrdingly, the pedestal 10 is provided such that the
hagep gﬁf’“’t‘}fe"t’%mntcﬁﬁffﬁ?@‘écbﬁe fortbatof PretsubstiatesS. dj Hftiis s
fromthe height of the bottomface of the electronic
empodigeanp i esduce thheffetly of steas imbthe likewhe todiifférenceria ¢he thermal
portion. The el ectronic conponent is then provided on
expapicafcotfieicpadhs sahe Mater{a0R0kEd Ar theRledtd1t10LEQ AREELEEAR: S.
20 of plating or the like is provided on the substrate

ThB heightlof e PEdedAl | (MADO QBN E CEHYRAREH t 65 %ixlNE tifd sruﬁ%néatc 5 by

i nt erconnection 20 connects to peripheral circul

o GORSONE) SORANE o 8 SGB AVE! CIASEILAD iy

to. t first intercannecti on 20. .The first
be SRARA% B shfivellt bht St tier Soasindhs Hervo el oo
25 are electrjcally connected on the substrate 5. The
ex%&‘sﬁge p eéﬁﬂﬂa‘m@ct F Sipsate;SanaobaRepdesd; togetherbiopadd bonding or
._methaod fromanong plating, sputtering, sputter
Intergiorye fondikg i ldwistryetprsrofdepd sétranimdey ovd)of thim éhvientigreis such
met hod. The side face of the pedestal 10 has a sl oping
that air elett@micvkinponshtomels avd $dmiconductor chip cannot be packaged directly
on the substrate 5. Accordingly, the pedestal 10 is provided such that the height of the
top face of the substrate 5 differs from the height of the bottom face of the electronic
component, thereby creating a level difference portion. The electronic component is
then provided on top of the pedestat 10.
[0051] A first interconnection 20 of plating or the like is provided on the substrate 5
and forms an interconnection pattern.  The first interconnection 20 connects to

peripheral circuits (not shown) and the like. A second interconnection 25 is provided

on the pedestal 10, and is electrically connected to the first interconnection 20. The first
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5 respect to the top face of the substrate 5. The
sloping face 1Ca is at an acute angle to the top face
of the substrate 5 (an angle greater than zero and
| ess than 90). More spemﬂially, when silicon with a
plain orientation of (110) used as the material for

infef®nnfeidg b ahd 42 s@&ﬁld%‘t@rcgﬁﬁﬁﬁt)ﬁ?s gn% d& c%flgﬁgnr@}fted op the

ani sotropi c etching, the ang Opl

t e s With res
%%ag){%phﬁéce (?ﬁolg%eﬁ%on éﬁ%log? ﬁs gnﬁﬁ“e%f us(“f'\geo’?dﬁgtg?‘g%r@“%among
Inmdegttal in the inv ntlo thﬁ side face of the

Frifgy SPYL myasking, FﬂBtCé %Hﬁ)élf*@{h(‘é}/%eanﬁpﬁ@pfal
face of the pedestal 10. Wen an opening is provided
method. h hegpslerfagecofdhe padestpldddis alslopg fateel Onivec glogesofith
the pedestal 10 includes the inside faces of this
regpoelrip thy. top @6 2§ tliEhebseeohd Thetstotanfaes 1 0208 al actld £ le to the
connects to the first interconnection 20 15 on the

tojs o8 bf Bk GullstraieS (a8 dn@Y 6F f S| g
Ifsace I Qauanrél1 eondto t%egteg%pﬁlgggergﬁgq%eﬁ%%gﬁg 191811@

I3 S OSSPSR e P WP g e
10 1. If th
oA A8 8 SR8 B e

ég) re c nditions for exposure make it difficult to
fagedfae tbﬂi’é SHYIE 10141 Aegressopinigsifeatie thep face (herizontal plane)
acce table for the sloping face 20 1 Oa to be
Berspesiaiecl dnciditally inhke inventionf thee hile fades tial pedi@stalsl 0 does not
th|n the angle of the sloping face 1 GCa may
demte eqﬂyaﬂml ouikrepepiphgairfadeCafltae pdd@StallR0r aRRon an\%%ﬁ‘mg h@prowded
second interconnection 25 |s formed by a nmethod such
in e tépMace bMBe ol
pedestal 10 ?}ay %é%&ﬁ%é{agfgg?g?%ﬁg -%clggésr%ggnsg}]e aces
of{hgsstﬁ)ehﬂ n 180 degrees) with respect to the top face
of the substrate 5. 25 100531 An | C chip 30

ect C onent ded on t edest al
O3 SR R RBtioh OspBitb e g e drgmerrennection 20
ﬁﬁ}detal ?1 theICchlp 30 as in this enbodi nent,
on R 6?1 DH%‘\}P%@PIfaQ%ﬁf theeslppingrage 40z end andm thedom face of
vice. As shown in FIG 2, a plurality of electrodes
the@&dfr‘%al dPs pSefirshintespnapaion2§dea dlsebSgovtied irelet Gechihpsive
30. The electrode face 32 may be quadrilateral (e.g.,
layerl adtys peafdrablEdhiat d)eam‘glee),f thiehdoping face 10a be small. If the

- film-forming conditions for sputtering and light exposure conditions for exposure make it

difficult to reduce the angle of the sloping face 10a, it is acceptable for the sloping face
10a to be perpendicular. When the film of the pedestal 10 is thin, the angle of the

sloping face 10a may acceptably be perpendicular (90 degrees). When the second

 interconnection 25 is formed by a method such as CVD, the angle of the sloping face 10a

-of the pedestal 10 may be obtuse (greater than 90 degrees and less than 180 degrees) with

respect to the top face of the substrate 3.

[0053] - AnIC chip 30 (electronic component) is provided on the pedestal 10. When
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5 plurality of electrodes 34 may be di sposed al ong al
four sides of the electrode face 32, or along only
two sides. At | east one of the el ectrodes 34 nay be
di sposed in the center of tge el ectrode face 32.
[0054] As shown in FIG 1, é passivation film 16
thé BIRELEES caMpdnBRSHispRRA dPHE he@stal €0 QQEJ 1(913“%3}‘)0 as, in tfhis
on the ele

insulating filmand is disposed trode face

-en?%)rtlir%%ﬁ, Jﬁ?gl\%#t}/o%d (?é%ice]iocafni ble%r%n% ‘ gifslglg%:%%lg\?cécgf)d%icg é.'s shown

Foma non-rtesin na
resin

. S or it i nclude.a |l ayer of e.d.., .

In flﬁl}')y%ﬁipé‘émkﬂé & ﬁlfctes?fleﬁ 3% ISP PRl s gﬂtv@g&r?ésfithﬁ IC chip
| ayer. The passivation film 16 has an opening for

30ex J88 elegirede fpeead?rmay prawadsiateralle gorentangokies  For emagle, the
is, the passivation film116 is forned such as to avoid

plerabiyraficlntrotes 3dinaytbetdispostedbngpadbbudddand thhdcar@efste 32, or
i nterconnection 25 are connected. The 15 passivation

aldrigl iyl v BidesPEAB B RATE Uf B} AdiBroddsBAnA be d]é‘po%!e@ﬁlttge 88 %er of

34, or may conpletely cover the electrode face 3

thd 008R)de At egBOWN in FIG 2, the electrodes 34 are
el ectrically connected by contacting the second
st. interconnection

y Ok ercqnnecti o 0056]..The fi
(003 &SRB RG 1  PoSRTLEI H BBl (e 1Pt oo
at . a_connecgtign section 26. In this connection section
eleshically nsplating fhm pdeis dispesed anfheeledrnde éadeGR. 20 hovesshvapen
with one face of the second interconnection 25, and
filgnléymayt accepiarin be farmied oglytfinem a nbhatsin matetiblo(e@QrHiOe bi I, or
section 26 is forned on the substrate 5 by a face
it manimelutie ataybesivesn (4. pepbliyiside kdding b6 Qi_;ﬂ@ﬁﬁlicmﬂe 3Qir@Ndresin
t he second i nterconnection 25. 0057] As shown in

laylet. G Thk, passiVeioh filrdd 6Ha8 §h Sh&nisY fof BEREKinE & leBst a3k ST

resin, or the 25 |i ke, and covers 't he connect’l on
e ' 2 ; i 30 ' [ 5 t ect
Iep oA 0. 2onAR ol tladoh ucth is FHna o &8 v R 8 rBilgh on
t i Si , i,St 1d ) 0Q58
il L OBr i &b BAPRR s SRS Sonnchtsdy e

substrate haye, .insulatjng properties, when they
PatapEcR ﬁ&%#%@@?’l’ﬁ@l% &0ehs pides oftheotlecsiodavte oamagicpmpletely

it is preferable to provide an insulating |ayer
coysthercderiade B9epZan i nt er connection formation face on

t he
[0055] As shown in FIG. 2, the electrodes 34 are electrically connected by

contacting the second interconnection 25.

[0056] The first rinterconnection 20 and the second interconnection 25 are connected
at a connection section 26. In this connection section 26, one face of the first
intgrconnection 20 overlaps with one face of the second interconnection 25, and they are
connected together.  That is, the connection section 26 is formed on the substrate 5 by a
face connection between the first interconnection 20 and the second interconnection 25.
[0057} As shown in FIG. 1, a resin 35 consists of epoxy resin, silicon resin, or the

like, and covers the connection section 26 and the IC chip 30.  This resin 35 protects the
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5 pedestal 10 and the substrate 5. Specifically, it is
preferable that an oxide film a nitride film a
resin, or the like, be fornmed by an appropriate mnethod
(sputtering, spin-coating, 3tc.). In FIGS. 1 and 2,
the el ectrodes 34 of the IC hip 30 are arranged

cohA&HBH s&!?i%n 2 Wl eatech ?](T g %EIIEE 'c&i‘ﬁﬁloills %stare éf)ton

a so-cal Ied ace own ne cht ctrode

of acka 0

1093812 ARG G5 Rop Rt B3RS ﬁ%ﬂ BT Byede %ansulanng
be arra ge(;]6 ci ng ove the substrate 5, and

PR MaER they b BadbRigns syrfascintiatian Smopsatl, i ippreferable to
bondi ng nethod using wires of Au, Al, etc. [0059]

priveide i msueiinglaprt bedateliand OEBmmt@moon@emme@os @ce on the
Subsequently, a nethod for manufacturing the

pedéstati0and chedebitege 3. 0Spdetfically, 16is pravaablaeit: amokide Bém, a nitride
explained wth reference to FIGS. 3A to 3D and FIGS.

ﬁlfhb\atr&lr?r 'gr the frike Std ﬁém@tﬁbﬁ&? .réﬂha{:é f?ethgc(ij\(spﬁttéﬁr% g;ﬂ}é-goéﬁlng,

orms |n the pedestal rea ment

o A A TRt e S i,

su%ff‘taaeoive éﬁiﬁ”ﬁh@%%&a Biskesiown snesbidig whugh te

f or med nechanlcallg using a 20 di agonal (bevel cut)
elgsirgdes 34 e ICuhip 4D ary nagkasicd aceddven prethegedtstal 00i nt o

two pieces at the bottomof the V-groove 11, the
Alpeastlhy tht@ldavdaglonsy 1sd opinpgl feing abfe ths sulsaate 5Aand
tapered face formed by contraction of resin or the

cohhdeeed B yhedcdiRig tretddah&tidn 29We A WikebondBtantBbd dinddftes of Au,
i nsufficient surface insulation or no insulation at

ARk, an insulating later maybe provided on an
i nterconnection formation face on the pedestal 10.

L ‘é’*@iest %"PS’E@W ?@ﬁ?@‘mﬁ’?? °F9562?eﬁgh3e322n8.f cul o or
[Ot?(ﬁ)gt ea § ng & egwg%hr UE% EgEe ¢l5 Sgtrc%u? dgvice 1 of this

|nterconnect|on 20 is then formed on the substrate 5
emfpdignrat Wil brogkplaingd with Frictphastte HEDS siiutor P prdFIGH dey t@r4E

maski ng, CVD, and inkjet nethod, using a nmateri al
Firstlytas also\@um G- BA, alivdgranve MMhie fgrinyedtin thetredesaliéct Aonlr2gly
mentioned, Si is used as the material for the pedestal 10. The formation of the |
V-groove 11 makes it easier to form the second interconnection 25 (explained below).
The V-groove 11 can be formed by anisotropic etching, or formed mechanically using a
diagonal (bevel cut) blade.  After dividing (dicing) the pedestal 10 into two pieces at the
bottom of the V-groove 11, the pedestal 10 having one sloping face 10aisused. A
tapered face formed by contraction of resin or the like may be used instead. When the
pedestal 10 has insufficient surface insulation or no insulation at all, an insulating later

may be provided on an interconnection formation face on the pedestal 10.  Also, the

sloping face 10a at the end of the pedestal 10 is not limited to being perpendicular or an _
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5 may be fornmed on the substrate 5 beforehand. The
first interconnection 20 may al so be forned by a

nmet hod such as sputtering, or etching of a nmetal foil
which is affixed onto the ﬁﬁbstrate 5. Prior to

form ng the interconnections,” when the substrate 5 has

acgﬁél%%lé'lfﬂ &.deﬁq ﬁyﬂ&ﬁ se'aﬂ?l‘é'lﬁsﬁéabn or no insulation at

an i nsdl lating [ate € provided as necessary

t he ,subst r at 062 The e IS,
"’@ﬁlgned’* \RoHh SHEIG o8, thedSiRlsrbni R Op Chec s Formee on iy
Ee tached, and the pedestal 10 is affixed to the
su -ﬁ@gﬁté ax anemgihed fopearaeneadating, sriisring, putter mpsking VD, and
I nstead of this adhesive layer 12, a sheet-like
inlgerraethed using abeatpaal tsech g Nile anchdesThd: fifs@interconnection 20
bef orehand, or the pedestal 10 may be attached using a

msagfothgl STEMB @ bstate ErefbloRmATe Tk fiithfisbaichon My also be
using an alloy or the Ilike, welding, adheS|on by har

d
foﬁdﬁdﬁggﬂpagglg%% SﬁMﬁéﬁ geconé{’&%t er connect 1 on %éfﬁﬁd onto

st si.nt.er.connegti.on 20 and th des 10, will
o BB} 5 O S RAREE B dR B Pn Bt MR T g bece Ptk
o 4E are cross-sectiopal views taken along the
mftufﬁw%eré syfage psudgtiop or pg insKisian piallk-psinsylating leter M@tpa@wded
10 and the pedestal 10 are conpletely covered with a.
as peeegasion thgenbst®dte Pal | adi um (Pd) is used as the
material for the seed |layer 13. Specifically, the
[0@a2¢ct r Dhe suldewteSds ligred iwithaths pokifidh ®héte Xechededialtlioasto be
that includes palladiumand stannum and is then

attfdheg emg ert Mdefakr B6ftked ¥s theaabdae PHIh d eﬁih@s%éjl-ayer 121n
Thi s obtains the seed | ayer 13 conS|st|ng only of

beR@kh adiny, PBs ﬁlﬁ%ﬁi@@gfélﬁﬁér 150, ands ERCaankhibe I:anlbc Hatsted onto the

I nt er connecti on e efectronlc evi ce
of t.he
ro B R BB B i g s
rocess efore. formng the seed 15 |ayer 13
Ot}%ﬁfa?ﬂ gl g ntdlﬁiéldé{’@ﬁ’éls“ig&l’? gy \%Eﬁ ik povadisg. gdhgsipn hghard
and the first interconnection 20 etc. It is
soldeignce prbsushithgt the seed layer 13 be forned by
sputtering. As shown in FIG 4B, a photo resist 15 is
[0Q63En aPpiseqenlyer methed émtfomaing dedsetaydnteicdnnadtidn 26 sn the
cured by heating. In the step of form ng the photo
firdt @B egbnukbtion 20 biid the QEREADE @ wilDbaB|IMn& with reference to FIGS. 4A
to 4E. FIGS. 4A to 4E are cross-sectional views taken along the line B-B of FIG. 2.
As shown in FIG. 4A, the pedestal 10 and the pedestal 10 are completely covered with a .
seed layer 13.  Palladium (Pd) is used as the material for the seed layer 13.
Specifically, the electronic device 1 is immersed in a mixed solution that includes
palladium and stannum, and is then processed with an acid such as hydrochloric acid.
This obtains the seed layer 13 consisting only of palladium on the pedestal 10 and the

first interconnection 20 of the electronic device 1. It is preferable that the faces of the

first interconnection 20 and the pedestal 10 be plasma-processed before forming the seed
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5 resist material by spray-coating before formng the
photo resist 15 in order to avoid wunevenness in the
connection section between the first interconnection
20 and the pedestal 10, [Oq§4] The photo resist 15 on
the seed layer 13 is then pafterned to a predetern1ned

lagdiape uisnhatalel HROAh&hetmRaGhd ied ely>ér EQML

resist 15 is exposed to Ilght u5|ng a

infADNALHBRSH Pt tlgfgrﬁr%\gfapl%stﬁ? i essee n%gcar G f%Hg%cgby sputtering.

I nt erconnecti on
t could al so

S| - t. resi st e res
AL SRy KBBGSTE 4 Ry 1<°PaE BiAgPERY Giserasaliterr Brerieand
mask, the photo resist 15 is devel oped. As shown in
is pyred by Beatinge b diegtapeifermingthaipheto remst 15kt fs resfonbledotpply a
| ight dissolves, leaving a residual part 15a of the
repbtcnaierﬁzéi)brsprajz&oaﬁng Baforefemiing tht phowheslt 1550 efler Rsdvend
to the open pattern of the mask. A seed layer 13a is

ure¥@me&dn ty cndbetiodSectRRYRIVAISn IRDErstiRRrQRRNHE 2@ 3Rd the
fornmed by renoved part of the photo resist 15 becones

pelifi@an@gi on where the second interconnection 25 is
f or ned. [0066] In FIG 4C, a first layer 25a of second
erc t|on ted on the seed |ayer
iﬁg&{] non ?t8 Kiai 35 rﬂnég‘? %ﬁg L1 ithety Hafftemf:‘% pa o edetem‘me‘i
tronlc devi ce is 20 imrersed in a Cu plating
elLYtHh@FP Iitkeraphyr e§€%¢éﬁ?ﬁllﬁe¢ae plotp arpiss i 5 9 moseniﬁo Hght using a
reduces copper ions in the solution with the
maskMhagh hanantepein paitems térraspeslingte teeedondipercih8eaiontie While
nucl eus, and separates out the copper (conductive
thiﬂambndiiaieht usthampesiaype resist, b heda-fypy RisisL&Auld hiSo hoOnr¥ad on
the seed layer 13 at a position corresponding to the

[0863¢ ond Aifet RERIPANGGhd Sen paRern HPfhelhdsRlthb M&Br I5is

extends fromthe first interconnection

dePUBR" 2l sRowR #gﬁ ¢.he ﬁlﬁﬂ@é{oqgm;tqﬁ v%{i%, 5% %l e%: : r Lg ll%/ght

connected to t I rst Fconnecti o

ea ot her uctive
dl%%‘l?ésﬁ G} fegp i ﬁf“ng%f"qf{ﬁ pfily aiaac?a%gpepwg ioppdich
er 253 10067 ﬁhown in FIG 4C, a second |ayer
°°”2’ 0Rq,{hg epg PG ‘N? theymask, § Angee dayer dirbisicrpaged irotgh the
first layer 25a by a process of nonelectrolytic
op?ﬂnag iﬂ:g oriegipseing d Yy farmed by removed part of the photo resist 15 becomes

Fhe region where the second interconnection 25 is formed.

[0066] In FIG. 4C, a first layer 25a of second interconnection 25 is deposited on the
seed layer 13 by nonelectrolytic plating. ~ Specifically, the electronic device 1 is
immersed in a Cu plating solution for a predetermined period of time.  This reduces
copper ions in the solution with the palladium which constitutes the seed layer 13 as the
nucleus, and separates out the copper (conductive material). Therefore, a first layer 25a
is formed on the seed layer 13 at a position corresponding to the second interconnection
25. The first layer 25a extends from the first interconnection 20 on the substrate 5 to

the pedestal 10, and is electrically connected to the first interconnection 20 on the
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5 plating. The second interconnection 25 consequently

has a nmultilayered structure. A material wth

excel | ent adhesion strength, such as Ti, W Ti-W N,

and Cr, is used for the fii t layer 25a, and a

material with | ow resistivi é, such as Cu, A, and An,

d f f,0
om0 13 B BL RMBENEARIE) SRR Dy b vt
ash%%ﬁ qgnn%g%lon 25 to be made thick, reduces the
gén €701 i nterconnection resistance, 10 and

reases. the.c ent of t e second | nterconnection
(o4 ? Pr éh%wy%#@éa??%n lagieted oAk &y pldri DorPased ARés

second i nterconnection 25 should be fornmed from
depasitad ph he fitptfipear @ha byrapeciesl of noetledradyticfplgingtonekeetrolytic
menti oned above. |If they are made fromthe sane
plaviager The secard infgc@inedtion@ Sandsedghently s adhulilagerskantire. A
i nterconnection 25, the first interconnection 20 w |

maArED Wi eREGRAM: NG Yn SJE!?]%‘[heELQ:Ihed’S Tilwi §i-0F, 86 efRkteistRad for

different 15 materials be used for the first

A L e
b e e eV RT3

ype of process such as plating. This sol der ed I ayer
mtzlsenneﬁﬁ%%@ hemadsothiskictieilengs Hee immeranch of Sderemuection resistance,
i nterconnection 25 and the electrodes 34 of the IC
ang lricpea38 thrackegedf tha s¢coed midyssmatiiorb2 5. 2 Prataablyothd dirstd
| ayer 25c need not be forned on the second

intbieb@tec ORNBE ndfie 2&cond hitdrbdiectidSE sHolR! KeaBinhed U cth | hﬁﬂhaily
woul d be one wherein the second i nterconnection 25

dif9&R ntHalriald é%fécféq%&nlﬂ BoSOMBRIREd LBYRS 2PGe &Q?ﬁgk G the

as shown in 4D, the resi dua part 15a o
Sargg e%&PaF t;ﬂrlﬁri%gt?lglhg fm(!ﬁlgﬂég gf thégetgr]ogxg?% ]ercI IQHCE{IC% %é Ei}e ér%?

. r 25b Sks. rtion.
mt?fﬁ%m%té%% AP Be HA 3Gy e RBYBITS. 1 PHETAH et giferent
belom1the reS|duaé§£3rt 15a of the photo resist 15.
majgials berused rpapeqien 2P apd dremseongyinigeoneactipn Ry
or dry etchl ng. [0071] As shown in FIGS. 3C and 4E,
[0068E s edosbWinindilEohtectoldmeddBy a@ds of danbh,\pr the like is formed on

the uppermost face of the multilayered second interconnection 25 by any type of process
such as plating.  This soldered layer 25¢ improves the connection between the second
interconnection 25 and the electrodes 34 of the IC chip 30 packaged on the substrate 5.
The soldered layer 25¢ need not be formed on the second interconnection 25.  In this
case, the configuration would be one wherein the second interconnection 25 does not
include the soldered layer 25c.

[0069] Next, as shown in FIG. 4D, the residual part 15a of the photo resist 15 is

removed.

[6070] In FIG. 4E, the seed layer 13 is etched away using the first layer 25a and the
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5 has a nmultilayered structure consisting of the seed
| ayer 13, the first layer 25a, the second |ayer 25b,
and the sol dered | ayer 25c, and extends fromthe top
of the first interconnecti 20 to the top of the

pedestal 10. [0072] Returning to FIG 3D, the nethod

setod 1aparfsachk takg e pehRGI Al SedlRYECS wl’ﬁ’l:}lx Is r@xﬁoved is the
expl ai ned further. 10 [0073] As shown in FIG t he
nectlon
pdr&&?ér%&tvﬁlge 1;e§rggﬁ?f‘1ﬁq lcgf"f?le%;ﬂ@%o%@sqgggc h‘l"f]ns %B:%q%gﬁarocess may be
4 .of th Chl p 30 are arranged facing
peﬁ?%éég%ﬁ;g? ghlgg%dré’ Jfgf "% 0 connect themto the second
ierconnectlon 25. In other words, the I1C chip 30 is
103? langets 1ReadBRHoS13C ans! 4k dhe sependidaigesennestian £h eonsequently

el ectrodes 34 are connected to the second
hais neul i layered sireutu2 Solystibg of decbeed hagerol3, thedirstilio@r 25a, the second
Preferably, a resin (not shown) should be provided
lajmaﬁb,eiﬁldttlﬂ@sdl&re@b;{& B30, Adxidigs REMARE B of thel fisOr der
to increase the reliabili ty of the connection. |nstead

REcod8eddBn 208 alelt down packagi ng net hod in
lntcg stepnof pagkgg?ﬁ%e?ﬁﬁ:{ ﬁ?chlp 30, it is possible

R0 SHIFLE TR B0 EP Rl B P

terntl |nthe step of packagi ng the IC chip 20
wid e exp II]Ie 6;5 30 may be packaged on the second
I nterconnection 25 in a face-up arrangenent (wWth the

[0@7Hct r dsshonn it BKG- 3, dm/l@r@sr) 30 mpdckaged oh thetseanids 34

~ can then be connected to the second i nterconnection
in&obyectivn 85bohdhagep st pagkugingthedt cAlp 30Athe ebdctrodes] AWF4he IC
After the IC chip 30 is packaged, it is nolded using

chip®0 dre Siringdd f8di6dthe SubseRRXYin B Ry &nndétlth&R t'h@ $¢ddnd
The resin 35 protects the connection section

inBRbWRRH0R D51 NG JihdrShord I HRITEARASSS IsAraned %d&&ﬁ Sﬁqgtgagn

i nt erconnection 25, and the connection” section 18
e nd t econd,i tercon n
paggafg}é\%t%ﬂ |dtgneperh!”ecfi:r gslb:% %? S useteg?0 8&?%?“%‘ THe ?W %gsgy
s .t he ed over t ectjon sections
sofrpde SERkE JP ety SaeF Inok Pipvird SHoibbepevided pefaen the IC
stress. Since the resin 35 covers, fromthe substrate

chip 30,304 theyparsstal Bhingadar tomereas thaeliabilitt ¢fthe earpnetion. Instead

i nterconnection 25, and the
of using soldering as the facedown packaging method in the step of packaging the IC

chip 30, it is possible to use any type of method using a metal bump, such as metal
bonding or resin pressure connection.  Alternatively in the step of packaging the IC chip
30, the IC chip 30 may be packaged on the second interconnection 25 in a face-up
arrangement (with the electrodes 34 facing upwards), and the electrodes 34 can then be
connected to the second interconnection 25 by wire bonding using wires of Au, Al, etc.

[0074] After the IC chip 30 is packaged, it is molded using the resin 35 such as

epoxy resin or siliconresin.  The resin 35 protects the connection section 26 between

the first interconnection 20 and the second interconnection 25, and the connection section
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5 package section of the IC chip 30,

noi sture-resistance in particular is made highly
reliable. The electronic device 1 is nmanufactured by
t he above steps. [0075] Accquing to the nmethod for
manuf acturing the electronic device | of this

36e0Eb0EinBALC cifipn0and bR sﬁﬁﬁlgriﬁitefcﬂhl?écﬁ&@??pt I %rglf%ra'b?et to usea

formed by plating, it can be forned romthe firs

N SERIGEE G, 7 WG B8\l LRI o

I It erconnection, 20 and the second
mBleos et BrgRe e rpiocal P | Srg S Borerees. o the
el ectrically connected together. [0077] The
subgtraterbithg eqpngstiontsectionn Aé and 3 teeseepishinieacdnaestion? St 4t the
pedestal 10 and the second interconnection 25 is
patkage spgtionnd thed Candiip X muesttieansistaddedb phrtitylai is made highly
particularly increased in reliability tests such as

reliablest U@ cl@Ebsit dBeiee ¢ Y¥Ch@nuRendil BY theaibdyvdionpi ng. 15
Furthernore, since the first layer 25a is florned on

007 || o5 SREE B8 By o300 1 i
I R L .

t h cand interconnection 25 is forned bY,_for
frog, thedirst intersgppestipm 40 on thesubsimteaia the pedestal 10 in a single process.
conventional |y be provided, since sputtering nust be _
[09781 t or bis engbles the ivat intercpni2tioo?it analdhe swond thitergprmection 25 to
thi s enbodi nent, since the second interconnection 25
be irgiabbyr faecibimded angelecteisaiyofonpdadd tagethéto vacuum devi ce
is needed. This elimnates equi pnment outlay and _
[00774luC e The aghbili\VMRRE 8shnk&RnSBARVE et B tH@ﬁéﬁeﬁélfeﬂ)t éﬁ{a the
e

sputteri ng causes unevenness I n the formation o

f
se(fohh ﬁﬁteﬂcﬁnﬂe@ﬁo@i?ﬁitﬂé}ew i991%§s%d.t héotﬁ%&!ﬁﬁ{e %g;g%g#d@ particularly

imrersed In a plating” solution a

. 168Gt | i s deposited onl n,the seed,l ayer
imcj 6 BIPRTFIK Whumeh FrGSRRE PSPt el ot 867 s
ably. Therefore, a_stable second_ 19 interconnection

FulheRigls s ToH e 25h WIS 36 b Eh NSO RRe oAkl apingle
uneven surface. [0078] Furthernore, since the

plaling pracassethsre) 1 ne pesd faed separathuierpeltesnenting the fasidntehennection
second i nterconnection 25 is extracted onto the

20 pedithetsadond Gnterchenestai | Titieredoceaalet dosnn  Whercihe sé@nd
made conductive with the el ectrodes 34 at a higher

intgrosnretiioh 28 forkid@ byOfor ERGRpIO sputtering, a vacuum device must
conventionally be provided, since sputtering must be performed in a vacoum. In
contrast according to this embodiment, since the second interconnection 25 is formed by
a process of plating, no vacuum device is needed.  This eliminates equipment outlay and
reduces costs. Whereas the shadow of the mask used In sputtering causes unevenness in
the formation of the film, in the plating process the substrate 5 is immersed in a plating

solution and the second interconnection 25 is deposited only on the seed layer 13,

thereby enabling the plating to be deposited stably. Therefore, a stable second



10

15

20

25

5 the substrate 5. Even if the I1C chip 30 cannot be
directly packaged on the substrate 5 due to
restrictions on the design of the substrate 5,
restrictions on its area, ang so on, this enbodi nment
enables the 1C chip 30 to bé packaged by providing the
1n@1§g§1§écﬁbn 4 RefoWRE on Il qC%Hgagjd @ﬁl@%ﬁam&rﬁf&éy Ene%h Rurface.

Therefore, the I C chi p can be pac

h h e ab
to81e, SRR R0 Beb e UBTIEHS it *hiﬁef{eatabbq apg the
| egst part of e side face of the pedestal
SeGOR HEFBEQHI%%O%?Q& efragted entp thsgpedgaldR, @Féﬁ@@dmferaﬁmectm
acute angle with respect to the top face of the
25sapbe mate canduTtiyeswithy theedastredestid as e bighdr pasitenclommibe tapoface of
25 from bendi ng acutely at the connection section 26
theosubtinge SUbBYeraif heTC chijo3 (peamsrbesdiicbdy pa&end on the substrate 5
i nterconnection 25 from breaking. Since the sloping

dué BFRstriciBhsInARE §es?%1 (ﬁﬂh@&iﬂsﬁat@ BOeStrikfidd 85% REGL aﬁcﬁsot&le this

-~ top face of the substrate 5, 15 the gradient of t

em%log ‘%e%g e&a%fe% tllle C;? 3§ Fon%ﬁ:ackagl} y %ecﬁ/l{lc{l &2 t}% E%gtfgttarf 90 between

conne

i a t th se ond | er.connection_ 25
thd DS Sakd ﬁ’ﬁ%gr#}‘ PHEr drberetises e L €hip ABich by Paskagagvith high
el ectroni ¢ device 1. V%en the second i nterconnection
densityjon thesubsatpy, epahbagba elngirpnia dexdvD totheenadesablgr.f ace
| Ca of the pedestal 10 can be fornmed at an obtuse
[00799| e ¥ leabtepatteyd tiecside fate vftbe pedesial HY mclides2Be FlOPB@]face 10a
The IC chip 30 is provided on the pedestal 10 and
whidisgs atlart utd @ gkogingspdontcehe dfaRe bstrate 5.  This
Therefore, since the electrodes 34 of the I1C chip 30

préveRY kedc Gl thiRfonREHBS £ lrokPb dﬁ‘lgca‘aﬂt@?:agiﬁ% %\ﬂné%%n section 26

second i nterconnection 25 on the pede

011%1![66%% tgfgg 2 u%)ﬁ QJVehtgzhe s%cgﬁlate%:onﬁgc gnebregllél d Ct ge the

rate S8cond rconnec
) When rOV|d|n the | C ch
310815*552 Bieo0g Slobes 41 iRl ARty et 545 5 &2ﬂleépgarate 5,
hi gher position than the substrate 5 due to

the,gradipnt of thsrdonipe tape 10pdisizentleor Thienswantbetthe seand

_ restrictions on its area, and so on, this enbodi ment
interaeilsiesion Beisaintikely tafersalg geliably privecniite thieispcadd interdosnection 25
made el ectrically conductive with the first

frommitrealdngmetibtrensigdthe teliabliRy s£ibs teleairéniddiiee 1. hewses tiddecond
~interconnection 25 on the pedestal 10.

interconnection 25 is formed by a method such as CVD, the sloping face 10a of the

pedestal 10 can be formed at an obtuse angle to the top face of the substrate 5.

[0680] The IC chip 30 is provided on the pedestal 10 and conmected to the second

interconnection 25.  Therefore, since the electrodes 34 of the IC chip 30 provided on the

pedestal 10 are connected to the second interconnection 25 on the pedestal 10, the

electrodes 34 of the 1C chip 30 can be made conductive with the substrate 5 via the

second interconnection 25.

[0081] When providing the IC chip 30 on the substrate 5, if the IC chip 30 is
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5 [0082] Second Enbodi nent [0083] Subsequently, an
exenpl ary enbodi nent of an el ectronic device of the
invention will be explained. [0084] In the first
enbodi nent, after form ng tg$ seed | ayer 13 over the
entire faces of the substrate 5 and the pedestal 10,
pr%{)]g%({ zﬁgl hT@é:?a‘?%ﬁ%{ lgltglg e{%ﬂbs?%rﬁ r%g@.ﬁtég g%ﬁ'gclrt]lg}ls &1515 th(e dlaglgn 2519 the
subiafe & FEdion® B 05 g At i G BEEaL T ladle clectibdes 34
substrate 5 by a_ silane coupling process,.a seed
of {the I+ chig 3Qodisanady ceetnigally cendugiive withyeifiist interqennegtign 20 of
the second interconnection 25 is then fornmed by
thepsubsiraty 5 vEi the eecoheé ibersormectomstsi dnube pedestal the net hod
for formng the other patterns is the sane as that of

[00823 fi Sséondrmetdbidimatit descri bed above, 15 |ike
constituent elenents are designated by |ike reference

0083TE" alsabARGAY Car Wlempl &P BhbldiRUs | i
O Ry S B L EP B b of R RUE e OOFRS
jc device of FIG 2 taken along the line B-B

&%éﬁﬁéﬁe %ﬁ%fof form ng the second interconnection
5 on the first intercqgonnectjon 20 and the pedest al

IO‘%&'J I'n IrFﬁhGﬁr%APleﬁ’@e@h@%P'éf%‘@ééh%ﬁee‘i freenl o theremtirerfyoes
and the first interconnection 20 on the substrate 5

of theesubsteste eend ihe pedestal [ Qrike region phititignéd Hynthe photo resist 15 (the
Specifically, an inkjet (1J) nethod, a slit coat

opemihi dfh) ipplaret itehrmahe secopd Mteramatctivat250d The Sedds€ dmbodiment
apply a liquid material which includes a sil ane

difE@y Bl thith dilahdtsuptiie i8S i AsRRd SifthY sRRUSE ﬁﬁ}eel. §i%%€ Solling

im?elng

an

the first interconnection 20 and the pedesta

By O S R 0 S

: n tern.of the eni 1 in the mask.18

SRS S0 B RS BTN, L3 S TR bon e metod
second | nterconnecti on 25, apd light-shielding .

for (GHTRIDE {he oty RARCIR S (he 540 25 (ko dhsgfcranagiment described above,

_interconnection pattern including the second

likg gonstitispidenernare Jesipmagity eeferanhenyheralsend etgidtng

filmapplied to the substrate 5 is irradiated with
repetitiously explained.

[0085] FIGS. 5A to 5D are cross-sectional views of the electronic device of FIG. 2
taken along the line B-B, and depict steps of forming the second interconnection 25 on
the ﬁrst interconnection 20 and the pedestal 10. In FIG. 5A, the entire faces of the
pedestal 10 and the first interconnection 20 on the substrate 5 are treated with a silane
coupling film. _Speciﬁcally, an inkjet (1) method, a slit coat method, printing, or a spin
coat method, is used to apply a Hquid matetial which includes a silane coupling film such
as to entirely cover the faces of the first interconnection 20 and the pedestal 10. ‘V
[0086] As shown in FIG. 5A, a mask 18 having an opening 18a is attached over the

substrate 5. The open pattern of the opening 18a in the mask 18 corresponds to an
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5 ultraviolet rays through the mask 18. Since
ultraviolet rays dissolve and renove the silane
coupling film a part of the silane coupling film

whi ch corresponds to the opgp pattern of the opening
18a i s dissolved and renovel. The part of the silane

unf@HRM ipAfern fWiHBUMRE Sdbohd ifk@Eornk Eetﬁgllu%{s &gk Py gl&%'e&cg%%&attem

ultravi ol et rays remains on trate

[ vi, 0] e a t he atter
et Pl d e HRA i te%%“e i e Re fessisd
; enabl es tE silane coupling fil mto be
InteRORNRSHPR g'ai ned according to a predeterm ned
attern. 100891 The second interconnection 25 is
(098781 e aiNewt. theotilanelcanpling fibs penid tptictsabstrats 5 istivadiated aith
coupling film [00901 As shown in FIG 513, this
ulebliabtimayethroegh ditahaghalist eSincd Altafvidldieas diabReaad PdridVg the
15 filmcorresponding to the interconnection pattern

sﬂ@ﬁe dBISERIANG JaRtATHEANARSE Hn%ﬁlm wﬁa&%n%gi oR8dR thé

the first interconnection 2 the substrate 5 to t

I ectio
poREHRTHR ontfine i Isiitsblvedhud SR DONR T RE 5 a@aeecoupﬁng
I|n film.i ssol ved and renoved by |rrad|at|on

filgevieh FBT@@{W@V e Rl s e Reh {heisybyate >.

di ssol ved and rem_)ved by irradiation of a |aser or ]
[0Q88dct r Bradiatipg uitpayigleigays) throyglthe opsTpattdre of dedperiye i 8a B the

Is then provided over the residual pattern 19 of the
mask |1 § methtonpiren gndbldsrtherilanhicauplifig film do bareniveedyadtdinedh

formation region on the substrate 5 and the pedestal
acdfdind\fo 4 pretitterrhineS patefipodi ment, pal | adi um (Pd) can be

used as the material for the seed | ayer 13. To form
[0089¢ Segfe SRyl 1&&00&@&10%' Bat ﬁféﬂa‘ ﬁe%ﬁfx@@o&a ke c‘ual attern of

imrersed in a mxed solution that includes paf di'um

nd is then processed 25 with an acid

thsﬁc é nygkdghlorlc acid. This obtains the seed | ayer

B o@ghg“ s Shihin b 88; i ouhiarerihrelerird ok tiatigns squpling

for forn1n t he second i nterconnection 25 is

ﬁlf&é%@%?%‘an%w hrdntgwarnerugrepatiem gfythagsardstqrernpestion 25, which
plating to formthe second interconnection 25.

exteprdsclidmn gl firgt inteeonagation 26 oh thakabiteate 1 1o teipatiestad 6, dortha first
Cu plating

interconnection 20 and the pedestal 10. While in this embodlment the silane coupling

film is dissolved and removed by irradiation of ultraviolet rays, it could alternatively be

dissolved and removed by irradiation of a laser or electron rays.

[0091] In FIG. 3C, the seed layer 13 is then provided over the residual pattern 19 of
the silane coupling film which is formed in the pattern formation region on the substrate
5. and the pedestal 10.  As in the first embodiment, palladium (Pd) can be used as the
material for the seed layer 13. To form the seed layer 13, the electronic device 1 is
immersed in a mixed solution that includes palladium and stannum, and is then processed

with an acid such as hydrochloric acid.  This obtains the seed layer 13 consisting only
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5 solution for a predeterm ned period of tinme. This
reduces copper ions in the solution wth the
pal | adi um whi ch constitutes the seed | ayer 13 as the
nucl eus, separates out the opper (conducti ve
materi al), and produces a f? | ayer 25a of the

of PERRIE bAYRY SRRDESIIAR filg D ON the'seed layer 13 at a

pOSItIOﬂ correspondlng tO the second i nterconnection

q Th C n .25 .extends f.r.o
(o621 o "AsRESR0h i SEX EDBRGHA R SRR R G B e 25 i
ede t al subsequent ackagln step, the
depoy 880 SSFQ:J&H S nomnssciralyieplatig odanm {hecserskt ed
to the el ectrodes 34 on the pedestal 10. Instead of
inteygonngeiomaed.  Trsaidficelly, viee etedteomicalevicad hs mmpisedinor Cplating
may be used as the second interconnection 25. [0093]
solion fortaheedetorsiinedrparod obmbe. t Tids selaesdopparesnsihbheCdution
be deposited by plating on the first layer 25a in

wift 1€ pall i Wh@ATBnfithiBd Mk @@éﬁaﬁr 18R 1RSRERMs, separafes out the
i nterconnection 25, 15 thereby giving the sec

cog[ﬂa& ?50%89&5%%&?&%}#13% i hlé{ées %ﬁ t%ﬂn&? % éo Elecggg { crl:onnectlon
V|de sol der ed la er 25c,.of A Sri, . or the |ike
SR 4 5558 TryBnty frieRasttio Sere PaRding o ©8SNd RHEGPHICAECR &
thls enbodi ment, since the substrate 5 is processed by
Thesecand intersopicrtion 23 edensls diom thy dirst igergamnagoni?@ podegubstrate
sel ectively only on the remaining portions of 20 the
5 tgthegredestd Pl | brga fublsequeBypaokaging e, e ssemd ihky@nnd@ioni25 is
is possible to formthe second interconnection 25
eleomically adnnoctbd tooihe tRer&Red4 bayies pedestal T S RRARIEEul ARiher
first interconnection 20 and the second

cohdicBYC ABRASGT R a2Ri-h Or BG h/ Bqul%(y aSth€S{doh ?ﬂt{ar)éorglectlon 25.

connected by face bondi ng. "Therefore, the re

[0@&! teP§A§ %p@lgﬂét%%%g%ﬁcﬁn? %1@&0019@1%}(“’?% b thnG be der Sots%?%l I?Splatmg

onnectl on ’he 'secon erconne

ease 25 the c ectlo rell it beLn
OHE%"@ SElah g i R dadien SRR FER e Spdf widhmogis
i sture 23 resistance cycle, bendln and dropplng
thepehyrahupadicsccaydipercoprectiat dna mubilayeghstatstiron 25 s
formed by plating, it can be fornmed in a single
[0094bc esAny kxpmof mstifodrsseh as pletereoen beosdddn paevidea sdidered layer
substrate 5 to the pedestal 10, enabling the first
25¢ of Ao, Smnetht like ondfe soednd hters@@eddni23t er connecti on 25
to be electrically connected by face bondi ng.

{0095] According to this embodiment, since the substrate 5 is processed by silane

coupling, the seed layer 13 can be disposed selectively only on the remaining portions of |

the silane coupling film. By plating the seed layer 13, it is possible to form the second

interconnection 25 material only on the seed layer 13. This enables the first
interconnection 20 and the second interconnection 25 to be reliably electrically
connected by face bonding. Therefore, the reliability of the connection section 26
between the first interconnection 20 and the second interconnection 25 can be increased,

the connection reliability being particularly increased in reliability tests such as moisture
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5 Since the second interconnection 25 is formed by

pl ati ng, no vacuum device is needed, elimnating
equi pnent outlay and reduci ng costs. [0096] Third
Enbodi nent [ 0097] Subsequen%%y, a third enbodi nent of
the electronic device of the invention wll be

re€i¥Rh@ d¥eR,; b&idDABdroppits. OF@-ELS siﬁc@tﬁ;@ s&SRd BRALAn¥ction

di agranms of the electronic device according to a

yd i i.nent .. F ' -Cl -sectional. view

23 12 E‘Selﬁneg {ﬂg’ﬁi’gﬁlﬁﬁéﬁ C%ﬁeﬁv‘\’e"‘gﬁ? A PuERe R IR sk T ¢ ;

. reference .nu al .2 represents a | ectronic . device. .

infefo@nEE ARG TEAHE PO BRI AN oapla the it fuerconnection
el ectronic device 2 (resin 35 explained |ater) viewed

20 3pdghe wserd infacanneston 25 b elgrtrighil v eeringeied by Kase bonding.
constituent 15 elenents to those of the first

Siaeeibed sevend irdereontesiigriztt is dodmed|biyktatinef 86 emuemndsmee & iieeded,
and are not repetitiously explained. [0099] In the

eligtie@inp@aLipnday b@ky2n@tedubing ceftpodi ment, the second
i nt erconnecti on Zg of the electronic device 1 of the

~ [0bod)St q'm%éﬁwifﬁéﬁ connected such as to cover the

el ectrodes e electrodes 34 are fornmed on the

ctr face, 32 .0f, the .| C chi.p 30, 20. and copsi st of
OBt | R aRET R g oot BF i itbpis cYigs B e pvgntion
hel o Is formed around the periphery of the IC chip
willbe cxlagiedyent oxi di zation of the electrodes 34, it is
referable that the el ectrodes 34 be entirely covered
108381 pl afiltigd axfd NG. drare ¢repldniatoey dibgrams of pheeflentmbiceleviat
bunps of a netal such as Al, Ni-Cr, Cu, Ni, Au, and
acfgdingeo & dirdeghlodiimbe.  Bl@E i 0dRSs-3&tionslnii@y taken along the
conducti on between the second interconnection 25 and
arfohed 2iae €} €OF FIGles 34 F1GNe rébahidWuAGe 3 &gré@aﬁp& &E&ronic
formed by a process of nonelectrolytic 2 pl ati ng.
C | ( . | .
degitaﬁ- eref. 7qy &?Eﬁpﬂﬁhaﬂfq gﬂﬁ v?év@&# ﬂa?lﬂéefcth%?\éfgfoquczdev%g 6‘2 resin 35

erw se | dentica that o roni c
f ' .enbodi pent. As sho in FIG.6, the
oxBpld 196 UehRl e BRGS rom R it Biclion o, LikEonstiephe
edestal 10_.which i rovided on the substrate 5. The
eldgaiap Jost o fhe i canpotlinan wealgygnatad by Bkeipfsmse nomerals and

adhesive layer 12. The first
are not repetitiously explained.

[0099] In the electronic device 2 of this embodiment, the second interconnection 25
of the electronic device 1 of the first embodiment is connected such as to cover the
electrodes 34.  The electrodes 34 are formed on the electrode face 32 of the IC chip 30,

and consist of a metal such as Al.  An insulating section (explained below) is formed

around the periphery of the IC chip 30. To prevent oxidization of the electrodes 34, it is

preferable that the electrodes 34 be entirely covered by plating of Ni or the like. It is
preferable that bumps of a metal such as Al, Ni-Cr, Cu, Ni, Ay, and Ag, be formed on the
electrodes 34, achieving conduction between the second interconnection 25 and the

electrodes 34.  The plating and the bumps are formed by a process of nonelectrolytic
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5 interconnection 20 is forned on the substrate 5 by a
nmet hod such as plating, sputtering, sputter nmasking,
CvD, and inkjet nethod. [001001 The side face of the
pedestal 10 has a sl oping f?%e I Ga which slopes with
respect to the top face of the substrate 5. The

p’lagifngp' e E uilaq 3n g?ﬂuartele%ﬁgﬂg ﬂéﬁc&%g% @[hérgnstel?c?e dlEé%QO ftl?a? Bf the

t he substTate IS arrange

ol i 2B et G 05 T TP

. la t her ebet ween. i nsul ating section 40
incligFa s kT Bend Aese oyl Revich TpYdD o Substrate 5. The
i nsul ating section 40 has a sloping face 40a which
peddstab @8 is fixwalrtd therrmbotee by itdadhddive layes 12s| Ghe figt f ace
40a, the thickness of the insulating section 40

intgicankuatiby 20l &ctheadesh the QIbstrie 5 HynSubbd ReEhSe Elaltlﬁﬁ splttering,
toward the pedestal 10. Therefore, the thickest part

spﬁ{fermgkl;? cvpubatil Qtrﬁét%&lon 40 contacts the IC chip

and the thinne t part of the insulating section

t di.sta 001011, The

090,71 na*d:%&?F 30fhe 2be %"Eﬂﬁ@bﬁsefas oDt 10F ShiehisioRas vty

el ectri cal ?ul ating ( gr resin). The insul ating
TesPELHE? Bis tapf %9 e Sl 1 rLbRsoPiIE P Wags atiRrerteansle to the

than the adhesive layer 39, or fromthe sane material.
toprigcd of thisebstrateddi FbalC chip 30hearraged an tappfdecpddostaldl®. A

may contact the side faces of the IC chip 30. That is,
batkiace3 1 nfthd 1@ ohipl3® inaffiapd betb Weepedehial ionsit ai Adhgsive layer 39

section 40 and the IC chip 30. In the exanple of FIG

thefebeti@nh €A@Nhsfting REtioN 30 By drB theSfel th @ oftthed@RRiP.  This
exceed that of the I1C chip 30. [001021 As shown in

insg! tih Lectibh @0 h&ee HG%IhE bRE Q@Q %g:ﬁn' s?cﬁ)egﬁav%}d fQ %uter alde At this

ronlc devi ce forme sputtering

R AR LSS b o e

._inteerconnection 0 ubstrate 5, and i
inshlRH s S0 GG e BTG Of adboroge: dhe (RREE! Beranthnt o
the pedestal 10. Moreover, the second interconnection
inspigting sesiipn 40 coriagnthe I€ 1hipsilo pirchihe thinresupat ofithe insulating
i nsul ating section 40 and connected to the el ectrodes
sec@ign #0 nsmmdstalstariy &oel the 1¢ ol 30ace 32 of the 1 C chip 30.
Therefore, at the connection section 26 between the

[00101st  Thé REclafipeRtiici(2Q faRttdifRfn a material having electrical

| insulating (e.g., resin).  The insulating section 40 may be formed from a different

material than the adhesive layer 39, or from the same material.  As in this embodiment,
the insulating section 40 ﬁay contact the side faces of the IC chip 30. That is, there
need not be a gap between the 1nsulating section 40 and the IC chip 30. In the example
of FIG. 6, the height of the insulating section 40 does not exceed that of the IC chip 30.
[00102]  As shown in FIG. 7, the second interconnection 25 of the electronic device 2
is formed by sputtering and photolithography, as in the electronic device 1. The second

interconnection 25 connects to the first interconnection 20 on the substrate 5, and is
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5 second interconnection 25, one face of the first

i nterconnection 20 overlaps with one face of the
second i nterconnection 25, and they are connected
-together. That is, the con_gction section 26 is
formed on the substrate 5 by a face connection between

extrd@ed bAdkhe JloPiRS QOH DAL FIG. 8An@BRoHREPIBRGIND.  Moreover, the

i nterconnection 25. Simlarly, at the connection

seSGRlihRRorf:chG] @?g;%x{rg&et? Fﬁ%ttl[leo &?ﬁ%ﬁafg H?ﬁl Er\fg%ﬁe %n%ﬁl%ﬁgg section

I nt erconnectl1 on one Tace O

i nt,ercon ti,on, 2 verlaps with the el ectrodes 34, .
S0, RSP RE e ek e e BhRediin e bARRatecd P indTe anip 30,
connection section 36 is fornmed on the substrate 5 by
Theratoreeat daminaneqlion seqsienRedstwasa thakishiatarepnaedion 28enil die
25 and the electrodes 34. [00103] The resin 35 covers
se¢dnd ihi€cohngeti®D? 5, mnk dicagf drdirptrioteemhhatgion 16 oerupe efiihashe face
section 26 between the first interconnection 20 and

of tieses@RIGAMrdoRh 6 DG IR £SO cordlbted do2ethBe CRRAPRCHHEON
section 36 between the IC chip 30 and the second

cohfdcBbk SIS bé %r}"ogéedbdrpthg %&ﬁe{%ﬂ@@&or&n&&%n%%ﬁb&n%ﬁe first

covers, fromthe substrate onnecti on Secti ons
. 2 nd 3 t second .i nt ercon tion..25, and the .
inopffoa iR SROPRB O TRERSET Amind o fggorection

rticularly increases the reliability of noisture
seqtioay rbafissn U1UsRUaienAAIRLIBE BCP IR OB 25, onc face of the
El ectroni c Device 20 [00105] Subsequently, a method
firstgnterpanrectien 20 pyaglaphwithithedleatnides Hewind the? arfconhicsed together.
enbodi ment will be explained with reference to FIGS.
Thawist the 8énnettivnt sectboneTthio dbririon thd fibs@iteP b9fa face connection
manuf acturing the pedestal 10 shown in FIG 8A the

- betteRP t1ef seadrldiidteRgniidd@on DS dRSIhRleletRodQ J4he substrate 5

shown in FIG 8B, and the other steps are identical to
00188] STRORsAM 5tddFerk kil ??“ @F tdehi i
[ repétitiougly exp?ainé%%&gg ’6%?5‘ %E?P§$+%?E?%Cgﬁgg§wn
.oping face, 10a.i.s formed on th
sedlandBbefivisn UGS R e 08 a0 PR s iteRPubestin g and
the substrate In FIG_8C, the ICchip 30 is then
the ganpeglign S?FPSH?E?C%S%QF&IF C%EP & anshe preondimbgPomcrtgfe?S. In
39. FIG 8C is a schematic representation of the IC
thig pirapggment; the Te57) 3 Neovsko fien the pubstratg D, theisenmaston sactings 26
section 40 is then formed on the side
and 36, the second interconnection 25, and the package section of the IC chip 30, and
thereby particularly increases the reliability of moisture resistance.
[00104] Manufacturing Method for Electronic Device
[00105]  Subsequently, a method for manufacturing the electronic device 2 of this
embodiment will be explained with reference to FIGS. 8A to 8F. In this embodiment,
the step of manufacturing the pedestal 10 shown in FIG. 8A, the step of affixing the
pedestal 10 to the substrate 5 shown in FIG. 8B, and the other steps are identical to the

steps of the first embodiment and will not be repetitiously explained.

[00106]  Firstly, in FIGS. 8A and 8B, the sloping face 10a is formed on the pedestal
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5 faces of the IC chip 30. In the step of formng the
i nsul ating section 40, the sloping face 40a is forned
on the insulating section 40 such as to slopes toward
the bottom face of the pedgstal 10 toward the outer
side. The insulating section 40 may be fornmed froma
10! 8RlitAe peebtaPR) RAFMHToAR heShlkiraRld. | ¢RPIAR tead chip 30 is
polyimde resin, epoxy resin, silicon-nodified epoxy
1 1, . layb zol e .
R RPN iR e WAL "B BT S Rpgracc
ott] of . liquefied resin, or by firmy fixing a dry
re FFH#Hg%gh#ﬁygngﬁ g section 40 can al so be forned by
roviding a material which is different to that of
[0810d] adhe shapen wgdkr Blhtheingulnting sedtiondR paiher Enmped oo dhestde
39, or the sane material. It is preferable that the
fadeaofthe OF chipsilel dctheatpfIdmong thednduGtinh s@:tidf 4bethe sloping face
entirely covered by plating of NN or the like. This

40@IsiddSorf BE RhIabRg Yctidh 40%hdh &S b1BPeskdwhid/the BittdnhBice of the
el ectrodes 34. It 1s preferable that bunps consisting

terl su : . - '
pefligf |0RA Bk (1R loBlc: e e e solliorlo ¥ e Mmoo «
rﬁg{qg%rical..ﬁonductlon betqegn [hegéecond .
PhitsP S RNE @R s Sifon-pod g pebirgife dosiy cPBEsi8e | n
JFI G 8%, t he second i nterconnection 25 which connects
silicgn-ppdified cppxy feginebeasnisiabuisne JBCBY apd pelsbengaxaznie (PBO).
substrate 5. Since the second interconnection 25 is
The (rsulgtingsactidn #0 carhlee fooped by pottifig bhléqueled teisin, 80y firmely fixing
to the electrodes 34 on the el ectrode face 32, the
a deefiind Thetiesudainpeettionrt (25hn abib de Tsrmedtgyedviding ¥ ngéNg &hich
the first interconnection 20 and the el ectrodes 34.

is diff&tROD A of GRGARGki Ve HoBAGORBIE frin® the?cXphifsidnQrBBRA s+ SoNGr the . -

a method such as plating, sputtering, sputter
| Ry G e | .
S, - R R bl M Sl 137 8pthe RRGBUGS g e 1 Bty be
. Which correspands to the 27. e
enthEG o B8 by Pt B R of e BRSNS miel Pnpdionnfpocpsidipption
25, is.formed on the top faces of the first )
il g ghecedstiotes 2 Jois preferapledlat Dumpy eonsisag ef ppetaynrkial such
40a_of the insulating section 40, and the IC chip 30.
as fh&Nidge bRdVi Atetrdohacetfoared® the elepteores 8psichirye shectrivel
seed layer 13 by a process of nonelectrolytic
corpluatiomigeiwidsi they sdched sdaromhectitineXScmdnbetleand2S3Aas

[00108] In FIG. 8E, the second intercomecﬁon 25 which connects to the first
interconnection 20 is formed on the substrate 5.  Since the second interconnection 25 is
connected to the top face of the IC chip 30, i.e., to the electrodes 34 on the electrode face
32, the second interconnection 25 obtains conductivity between the first interconnection
20 and the electrodes 34.

[00109]  The second interconnection 25 is formed using a method such as plating,

sputtering, sputter masking, CVD, and inkjet method. Specifically, as in the formation

method of the first embodiment, the seed layer 13, which corresponds to the
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5 a mask, the seed layer 13 is renoved by etching to
formthe second interconnection 25. Consequently, the
second i nterconnection 25 can be formed such that it
extends fromthe top of thesfirst interconnection 20,
via the pedestal 10 and the sloping face 40a of the

intercduhation @ats bf BB sédnd ifteichneRliBC S, QRIMSE 0f theltBF e8P0 f
face of the I1C chip 30. As showmmn in FIG 7, the

th& ﬁ%@ﬁﬂerk@ﬂn@&fdﬁrﬁ@eﬁ{eg}g@e% 199431 @%&tﬁligg ceet@g \9}% ig{esi}lsulating section

i nt erconnecti on 20 the 10 su

f tan T second .i ntercon ti,on 25 al so

40, BEEERCLABOD. | R SEPEL e RbESIIR T HEM EBefiel Saghe serd

1 iS g%eferable hat bunps or .a barrier netal be )

AT by DY BPTAFST Heongpetrohilis Bptinghe (Eingcthe snpend Buergpnnepiéon 25 as
IC chip 30 to suppress oxidization. [00110] As shown

a maskphgse@idayarid isemoesed bpnickiagtté omm2abe meondBrertdrmection 25.
first interconnection 20 and the second

Cans¢rentby) tiectetaml idfercoanéttiones lceh BOfaPma® suchltBatGOMRERd fidYn the
15 the resin 35. The electronic device 2 of the

top HMEE Fik@ MtérSodRESHERT, YiLfe Pé’detstlaﬁ 1 (?%ig\cl}ﬁ? %Irﬁfn?lﬁ Zace[&)_g e

According to the manufactufing ne

: (dfoTaY e f ' enbogdi ne s,.in th
inliih SRt 4G 081Gt P 3y 1R IRP BREB Al Bhigeich Prsovn
. t he .,second interconnectio 5 can be arranged
in § B‘g?fﬁ?agﬁcqn@ IR PIRgsEOR e OPRIECE ¢ e P et e RRTSHOR A0 9p the
achieving reliable conductivity between the first
subshater T YA %@é@top?atﬁctzo Tap seooneé injereomgctioni exlgofinecoitaris i,
At the connection section 26, the first
eleciiodas 34 o detICahi 2. arldistpneferableabatduinpt of £bafiecineahbe5
can be connected on the substrate 5 by face contact.
profidesi onithe topdssof el SdtiodBgt hofthe 10 6hif B0RE ShpRsss SLRlAa08n.
26 between the first interconnection 20 and the

[06120PNdAS BEERFRITIECHE, M Skl BARE6 ARl haRky 1Y
of the connection in reliability 25 tests such as

intomRd : ' i d.droppi-ng, and

S T e T e
t.h n ti,on _section. 0112] Since at.|east part of

thehdn &P ol fedectgic alcséofégleeaﬁnv iop R aRHfac e by |tepboye
face | QGa which slopes at an acute angle with respect

S1P% the top face of the substrate 5, it is possible to
(ﬁrevent the second interconnection 25 from bendi ng

100441 e &C@lfdltlg]@ the maoufacining method for the electronic device 2 of this

-embodiment, as in the electronic device 1 of the first embodiment described above, the

second interconnection 25 can be arranged such that it overlaps the first interconnection

20, achieving reliable conductivity between the first interconnection 20 and the second
interconnection 25. At the connection section 26, the first interconnection 20 and the
second interconnection 25 can be connected on the substrate 5 by face contact. This
increases the strength of the connection section 26 between the first interconnection 20
and the second interconnection 25, increases the reﬁability of the connection in reliability

tests such as moisture resistance cycle, bending, and dropping, and prevents breakage by -
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5 section 26 wth the pedestal 10 and the substrate 5.
In other words the second interconnection 25 can be
prevent ed from breaki ng, thereby increasing the
reliability of the electro?ic device 2. [00113] Even
if the pedestal 10 is not u éd and the IC chip 30 wth
in@eSiPhO &R the cHAkRGLL ML eCLI Y onto the

substrate 5, the second | nterconnecti on 25 can be
| en r King | he . nner .as .t he
(OB e ot R Pas RO Ded o b ResR AP CRPAE RS fioMRe face
10t %erlbszct roni ¢ device. [00114 Since the |Cchip 30 s
BBV HELPes At YhdF i Wth gespeeh ip tha dopdlpecelrthe abstate §fit is
the IC chip 30 are connected to the second
Possible te piskent thesecoml intaseonapesion/ 2§ densn Behdirarasntely at the connection
conductive with the first interconnection 20 on the
sestitnstoritleths pedastal 16 aaéd dendbstfatd 5t dnodrRPeokdsARe #2ond
[00115] The second interconnection 25 connects to the
inRI B8RSR 5 34 bOpRBEhtONrbk BreaRIBCHERES ifRGS8ind thelEliddiBty of

I C chip 30. The second interconnection 25 1 s connecte

thd Qedilii t_odes 34 after arra_ngi ng the IC chip 30
onetﬂ2“3§%§§¥éJ 10. The second interconnection 25 can

efore f or med d connect he el ectrodes 34.
-“%ﬁii n%"?%ﬁz%%%? ?*a‘gfdélaPPyu%g ﬁ"EFF 3113 3@ ﬁélpﬁf?ewglt afjoping face is
manuf acturing the el ectronic device 2. By a process
paglhagpthdrentiyiominyihg snistrate  Histsscondsnigteoprastipe 25 sart ke prevented
to match the second interconnection 25, which can
franhbrsalbeg fothaeamevrtanner as ¢reypellestal 101 theteby Ancaasil fig: relability of
this nmanufacturing nmethod of the electronic device 2,
thd dlectepin®@®ideon between the first interconnection 20
and the second interconnection 25 at the connection

.[O@EQ] | 08irRE HRNCE p 2D isSHBNHERS e pE(ﬁ:Sﬁ# P@ﬁﬁd h@tREode0 3R of

linear. This increases the strength of the connection

thele% chiff 8 El%rﬁoglgect%oﬁg %ﬂ@gecgrgc{ ﬁﬂ%ﬁ&gg%c?ﬁbn% etgue gﬁ:g%(({eg 5? %!écome

orce acts upon e conne on?2

el ect ron| device 2 bei.n ent. or .dropped, ,this
cofth B Rk T L R RS SR B o feePpd oy
in@%ﬁﬁ%%ﬁ%%ﬁgd thereby increases the reliability of the

[00115]  The second interconnection 25 connects to the electrodes 34 formed on the

electrode face 32 of the IC chip 30. The second interconnection 25 is connected to the

- electrodes 34 after arranging the IC chip 30 on the pedestal 10. The second

in’_[erconnection 25 can therefore be formed and connected to the electrodes 34
simultaneously, greatly simplifying the step of manufacturing the electronic device 2.
By a process of photolithography, a photo resist can be patterned to match the second
interconnection 25, which can thus be formed with a very fine pitch. According to this
manufacturing method of the electronic device 2, the connection between the first
interconnection 20 and the second interconnection 25 at the connection section 26 on the

substrate 5 is planar rather than linear.  This increases the strength of the connection
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5 Furthernore, since the second interconnection 25 can

be fornmed sinmultaneously to connecting it to the

first interconnection 20, the nunber of manufacturing

steps can be reduced. |In cegventional electronic

devi ces, when the structure iIncludes a great many
se@@mdsCct i ons, the nunber of steps for formng

i nt erconnection between the first interconnection and

[001®] ! e6f L08R, 3R ah PEELAPRTce IR L@gﬂﬁﬂeiﬁ%hgéégiog@%cﬁigg t26 due

enbodi nent, even 10 if the structure in

f ) ions,, the numher .of steps can,be .
to Bk TARlrg e OROT MR AP G ifen b i gonnection
secgg% inéercpnne&tion 25. [00117]. Since_the second
SeEUARLO T Btee kg 2pd thereby incressesthe srtiabilityief B spnsgtigrace
10a on the side face of the pedestal 10, it can be
Fugherpone, sinct thersependdkicrsgnukstion 35 benkti fogmed simeltymeoasly e
connection section 26 between the pedestal 10 and the
cosneotihg Ate@ths firdnteft0addlioP0,ake fuahiler 0@ mahgfabtGrif R kBps3an be
on the pedestal 10, the second interconnection 25 is

redu@EdTe dn @BnddAfofll @b &S 83k s O dBe Bt ut 358u R _a%%eag Eﬁny

I C chip 30. Therefore, the second Interconnecti
) to.t | C chi 0
co R BB s P R ST Fony e i g
. the el ect ' ' ..[00119] The insul ati )
R P B E FBR RS, o FUSBUaR 1DHgS Pobedimgrigeren

..20 insulates the parts other than the el ectrodes 34 on
if the, giryotyre inchles p graat Banbsr of pennections; the g@mberiisteps can be
revents the second interconnection 25 on the
requagrbigingel andy scitéoin nd@lefl toformshosdeond intartdrineetipndst ween
t he second interconnection 25 and the side face of the
[001C7Ehi PincSthe sGiondantthROnie@fiod 28R eRfradtbPort& ¥l dhisdiaks 10a on
covered by the passivation film16, a

theSSY facCofTtRéthddeb D1 B GLAR BB plVEntbdfrGRi tReakbh AR 1h IBg?dri]%geacutely

second i nterconnection 25 can be 25 prevent ed.

at %g g?al%a 4 ALl B0h %gﬁ%ga%tgggé%gﬂam&dgﬂg s‘%sggég%g face

is sl opl a can pe use 0 prevent

O, SR GR0G5h e P 20 15 b Bl pection
el ectrodes 34 of the I1C chip 30. This prevents the
25 §oBmet e IS PECH o Bshack Sifeisi oikielg! ot Hbe Theeelore, the

sl oping face 40a slopes at an acute angle with

secppd pesreonngeidnel X wp bt avaufitturddeand whsnacteddo The IChehip 30

~gradient of the
simultaneously, simplifying the step of manufacturing the electronic device 2.
[00119]  The insulating section 40 provided around the sides of the IC chip 30
insulates the parts other than the electrodes 34 on the electrode face 32 of the IC chip 30.
This prevents the second interconnection 25 on the insulating section 40 from
short-circuitting between the second interconnection 25 and the side face of the IC chip

30. Since the top face of the IC chip 30 is covered by the passivation film 16, a

short-circuitting between the IC chip 30 and the second interconnection 25 can be

-prevented.  Since the insulating section 40 includes the sloping face 40a, this sloping
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5 second interconnection 25 with respect to the

pedestal 10 becones gentle, preventing the second

i nterconnection 25 from breaking. [00120] Incidentally

in this enbodinent, the secqpd interconnection 25 can

be fornmed on the sloping face 40a by sputtering or
fade®alchk Be uied th PRVERTEe SRONEMtARSMBEDNI BGror? 8GRAY bending

i nterconnection 25 is formed on the sloping face 1 cn

w}%B ckBsetgiRSiRb dlg)lter{wd?méaioﬁ 259, GRS ?ectr%ﬁ&oﬁ W

face 40a forne I nsul at1 ng sect

SR, B B e B 54T sicm%

i nt erconnection 25 can be kept stable. By prOV|d|ng
slopRAtAnIiE gngls vathagapech to ih%top persf Bheesubgratpatthe gradient of the
entire sloping face 40a with the photo resist for
sedand mtergontvstiew 2pmith respeartc drepedesta i 02Bgonessalehile) gravhsting the
entire photo resist to be stably exposed. This enabl es

seddnd tiftercsm@e0fion 2htfiefcedkeed i on 25 to be fornmed easily.
Theref ore, the second i nterconnection 25 can be

[0 @lrlﬁ}/ en f&?heﬁfaﬂ'}‘ iR akh Ol RE Redol§ id DR RLGAS disceaﬁtbjeo n

and the pédestal 10, and enables theé secon

i.abl nect. the first
f‘“ﬁ“ﬁ‘ig"r IBE8Eb ke300 bb bRy e JRER e Al a5 when the
n the secon terconn ction 25 is forned
se QT HE UG 5Pt o acsr] 0 Ak fleeshsthogs, In this
the second 20 interconnection 25 can be prevented from
cassr €nge the slopingdess 40ndormedondld inguleténg jeotond) fanes the spittering
pedestal 10, enabling the second interconnection 25 to
targe|dirattion, t}mrspemirigruehésﬁcnsit enhant@l. c AThaedbrieohe Aicknesstdiehe
el ectrodes 34. [00121] Fourth Enbodi nent [00122]

secBul) Sreru@iiicttion 25 EtRpEIRISI Wﬁro@fdlﬁé‘lﬂe @1'0@1%@ FRRI40a, it is
devi ce according to the 25 invention

po@Xlt &) dd8Fhe 3itirelspheShodAda with he tpﬁot%ﬁ“@s‘?g? ffﬁnnmﬁ the second

cross-sectional view of the el ectronic device

mtgr?Hr[rﬁptlc%nejr%)?gé ggh énh? ho%] %éfgf s éag)llye %eg}yrc])t?ei (i"h1s enal?les
TR T
intgg’gn%%l:tﬁngs ca%q)%tp?eevren eg %reofnt I?rlealglgg? ggt?v((jiel? tehg ?fstulaaltlzlg section 40 and
the pedestal 10, and enables the second interconnection 25 to reliably connect the first
interconnection 20 to the electrodes 34. Similarly, when the second interconnection 25
is formed by sputtering, sputter masking, CVD, or inkjet method, the second
interconnection 25 can be prevented from breaking between the insulating section 40 and
the pedestal 10, enabling the second interconnection 25 to reliably connect the first
interconnection 20 to the electrodes 34.

[00121] Fourth Embodiment

[00122]  Subsequently, a fourth embodiment of the electronic device according to the

invention will be explained.
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5 17 is disposed on the pedestal (first pedestal) 10
on the substrate 5. That is, the pedestals 10 and 17
are arranged in a two-level structure on the substrate
5. The nunber of l|evels of jpedestal s di sposed on the
substrate 5 is not linmited fo two, it being possible

[00123}i SFDSEO B agichahativRMYss!semBIngl vidhef BRARS HBhic device in a fourth

(additi onal pedestal) 17 can be affixed onto the

enRdRsR e Qb{nsﬁﬁieﬁgelttxh@ht? §§evcﬁ theWEl er%lgodﬁ%h?t iaﬁt %ﬁgggnated

of an adhesive 10 agent or 1T ke,

S hes suc as cold bondi ng
byWﬁk?&k g?i?gﬁ%%ﬁﬁﬁﬁ n@£ &%§P5%8¥ ¥Ry t he pedest al
as a | o 7a which slopes at an acute
["‘g‘éa ﬁ wﬁg&%&i i gmbadigang agoiber pedesta (saeend pedestal)
enbodlnent 00125% The second |nterconnect|on 25 is
7gpdigpased on theepedesali(hingt pedostel d Odeghr subetcht i Tl i, hrest
and the second enbodi nents. As shown in FIG 7, the

pedmstabnt) amit K vo anagied dna dfo-RYel Srueddtd @rthe Subst:ainst hehe
first interconnection 20, along the sloping face 10a

nufbedt Jﬁev@ﬁﬁﬁﬁﬂé’s’tal;@mpdsg@ off 'tlféps'uﬂﬁrafteaf £ rfl)? ﬂmﬁfzd o, it being

pedest al and the sloping face

po%sgiig {%c%ﬂ’bg? §?ﬁeta{ ?1%(1)?’ %;v%lggg?he AelD estglg(ﬁ%da tg?rgaj P%j% féqq can be

ctrogdes he .to (el ectrode, face 32) of
it Shis B Peesal Torhy it Be el ¢ somvistioe oharbinesise
t he g%ﬁ@erodes 34 of the IC chip 30 are electrically
agesh og tBPYA macthod whish dpes 19t ues woathesvé, onchs. colthieonding or

second i nterconnection 25 can be fornmed by
inteypigmie bomting. s Ptetsite fagesiitingpedeE), 1 dras anjopirg et ¥advhich
According to this enbodi nent, the sanme advant ageous

slopésf 2 ah aciae engle Wit respeaso ihe shb@ram),qe iMB isst cABSSihidaed
above. (00126] That is, even when a plurality of the

[oo2siest ﬂh&se@&@ﬁ%ré&m@&r‘%mb@% RANMEH b9 theld 1ngf7pg e d&e%&%e% in

5, since the second i nt erconnecti on 2

h
theArQRGHa She¥ecBlBL ﬂ;zlgnﬁéntg CAsdhown'i F%‘I(%y; gpée dseipodllgi igteronpegtion

i nterconnection can be secure
r ec 0. at the cgnnection sect and
23 é%é%?@?@% Rt A T T
Lﬂhﬁ? dlne gnd Bﬂe fourth enbodi ment, the

vedertal {0, Biamiopig e S olghapestarial {hend Gealvpmedacarits oftes

sl opi ng face 40a, the shape of the insulating
insulating section 40, onto the top face (electrode face 32) of the IC chip 30, and
connects to the electrodes 34 on the top face (electrode face 32) of the IC chip 30.  Thus
the first interconnection 20 and the electrodes 34 of the IC chip 30 are electrically
connected via the second interconnection 25. The second interconnection 25 can be
formed by sputtering, sputter masking, CVD, or inject method. According to this
embodiment, the same advantageous effects are achieved as in the embodiments
described above.

[00126]  That is, even when a plurality of the pedestals 10 and 17 are laminated on the

substrate 5, since the second interconnection 25 is formed by a process of plating or the
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5 section 40 could be any of the follow ng. [00128] As
for exanple shown in FIG 10, the insulating section
40 can be formed such that part of it rises onto the
el ectrode face 32 (specificghly the passivation film
16) of the I1C chip 30. The i1 nsulating section 40

likeohs epoad intstc@bidtisori 15 daftelsterzélly posdbdan the firkSi8®rddRnection 20
fromthe el ectrode face 32, and includes a convex

at ﬁl‘é“cbh&@tlm 5&hof b6SR Q[&Eﬁ‘xctaﬁ% cofheElkERlerfsle face 32. The

I nsul ati ng section 40 nust be prevented fron1cover|ng

420, oNPAIC I S e R
TR AT T

peri pheral side of the IC chip 30 than the el ectrodes
sedipn 40 govldrhezny péthe folhweingnsul ati ng section 40 may abut
to the part of the passivation film1l6 15 exposed by
[06128] el astfoonkampRahoRh ¢l BIGMIOY thie indubitiag §&tion 40 ben befemed
i nterconnection 25 should not rise onto the

sudtdal phat dfeividel bfoRe ¥R fﬁ%%ﬂ (%cﬁﬁaﬁfth‘arﬂ)a;)sﬁfahaﬁ film 16)

second interconnection 25. Wen there s

of %2@%&?3@&%% su‘ieﬁ% {ﬁ(ﬁ%ﬁl‘n 4%\%%33%6’&% But% t?]ﬁ%e IEI?:lhfrf) 3%0 and

passi vatl o em a

. paSS|vat|on f] 16 to
“ST’Sh%‘r{S%ngX? ﬁ%Ct%&ﬁ %ﬁegﬁ “{éﬁﬂfiﬁgesﬁ%oﬂﬁ?’iﬁe&“%%ﬁﬂq fisespangg the
the 20 configuration is otherw se the sane as that
eleé‘?’ﬂ(i@r@cq £-chihs inprlaingipction 40n@ist be prefetpddrompevering the
part of the insulating section 40 rises up (overl aps)
elegmodss B4 do ehwot theidtbef @e eclBRlyofxposdde WCcalingly3@.is fieferable that
i nsul ating section 40 has a convex section which abuts

the iasulittngl s€ctictiObeI0rmdht fal @ sncBif@hethe tehefRoddd 84 ¢hraiosda .
face 32. The insulating section 40 includes a

furbedtd thk iikiRr b@Wdlerallkilif 67 BRIE cRY 30 AR, M Rleclrbfes 34).
connection section with the peédestal 10 on the 25

Alf%{-h%%l&ethé hgﬁ]ﬁ &ﬁox{x 0 iy e.ba% ﬂ%é;&nfqg% %lgsﬁédo%%ms

I's ot nme as

hown i FI G
xR PL I dr-Gaciah A0 ey e T e %eg@e%@ferwnpﬁct%s
‘ﬂfgeswe | ay r 52. The_adhesive | ayer 52 is made from
Sh@iLnG 196 oRiRy ¢ P@Slvaféont e 16, ydushshasiiew adaesionrio s seeynd
exanple of a nethod for formng the insulating section
intgggonnection 25.  'When there is poor adhesion between the electrodes 34 or the IC

chip 30 and the passivation film 16 which covers them, a resin layer may be provided on
the passtvation film 16 to increase the adhesion. In the structure shown in FIG. 10, the
configuration is otherwise the same as that of the IC chip 30 shown in FIG. 1. In FIG.
11, no part of the insulating section 40 rises up (overlaps) onto the electrode face 32 of
the IC chip 30. The insulating section 40 has a convex section which abuts to the IC
chip 30 and rises higher than the electrode face 32. The insulating section 40 includes a
stair-like level difference portion near the connection section with the pedestal 10 on the

oppostte side to the IC chip 30. The configuration in FIG. 11 is otherwise the same as
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5 and the adhesive layer 52 is to affix the back face
31 of the IC chip 30 to the adhesive |ayer 52, and
then formthe insulating section 40 on the sides of
the 1Cchip 30. It is also3$ossible to provide an

i nsul ati ng adhesi ve agent bétween the pedestal 10 and

thd {ecHif30 6hdwn 30F1IGand apply a pressing force between
them so that the adhesive agent flows al ongside the

o35, Bl 0, ) OBk B el v
[ I 2. A sl opi f 4 he | | ati
Rk " 15 BB 56 REhe S REAL

. curved when viewed in crgss-section at a . ) i
ingipipg serton 4y  Cnecranple of f msthe difarclormimg theripgulating section 40
configuration in FIG 12 is otherwise the sane as the
andl hecaihpsi BOlagtrdians tnafik Gie Hack [0 3@ thad Cohipvid torthdadBesive
13, the insulating section 40 can be fornmed together
layét 5B, andl Shafoat liesinvBattnipkeétidn2t0 obnBe sdaasitveld anpBo62lt is

is made fromthe sane material as the insulating

alsHLdiOR 18 BrovidRGn Sl RIng a%esﬁe%@%rg%gt\iegﬁt e e&sf%%b!%ﬁéd the IC

insulating section 40 “and the hesi ve yer to

obff i b iy it BE orcee By 5 e ARty lows

sectiqn _40.on_the sides of the |IC chi 30. It is. also

| alongside Bled GG andde prssedieaingithe: i cupdQithachyfogming the

. between the pedestal 10 and the IC 20 chip 30, and

ingyigbing sectiond8sind thefashesveleysaddn Arrdeniepfach it of the insulating
adhesi ve agent flows alongside the IC chip 30 and is

se@oasas cagava@ty. tdentSedhiepyidth istchered lyheh ofemied dn tioes-section
i nsul ating section 40 and the adhesive | ayer 62. A

at 8 bepeiicdlaae tedel&iroib eack B3| Athle RENfiGLALINARA FAG. 125is otherwise
concave (e.g., a concave face which is curved when

the/d808H hdICCEHRS S0 SRSkl RF1Gal. @ perpendicular to the
el ectrode face 32). The configuration in FIG 13 is

ter wi I I pr 30 .shown in FI G .
10¥0F, ARt i S Enosbid 6P S I Gelth&E win
i npsul ating _sectjon, 4Q ri.se ontag th assi vation
o plR GRS L 1E° BHEVIHEHIH 1 REedge (of sERompenafphe
. 30.. The insulating section 40 does not rise onto the
insylagiag sesgien 484 . Oppexarenie af 2 pethod dordormiag thednpflatingesection 40
el ectronic device of FIG 14 can also be applied in
and He adhestverloydr62detol afs thefbabk Gee 31 of the IC chip 30 to the adhesive
layer 62, and then form the insulating section 40 on the sides of the IC chip 30. Itis
also possible to provide an insulating adhesive agent between the pedestal 10 and the IC
chip 30, and apply a pressing force between them so that the adhesive agent flows

alongside the IC chip 30 and is pressed against the IC chip 30, thereby forming the

* insulating section 40 and the adhesive layer 62. A sloping face 64 of the insulating

section 40 is concave (e.g., a concave face which is curved when viewed in cross-section
at a perpendicular to the electrode face 32). The configuration in FIG. 13 is otherwise

the same as the IC chip 30 shown in FIG. 1.
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5 FIG 13. [00132] The invention is not limted to the

enbodi nents descri bed above and can be nodified in

vari ous ways. In the above enbodi nents, the second

i nterconnection 25 is formgg on the outer periphera

face of the pedestal 10. The invention is not limted
{00131] t hiAs.shévwm apiEd. ng, paaydfehpimevatigckettivn 4embpfisd aae tiaf

the pedestal 10, and an inner face 10 fornmed in the

paSRItioN Film BY veidH @ Gkdvideddhahs 86 e CEHEP M € CiHeQ s dating
onto the inner face (side face) of the opening, the

seétEﬁﬁfO%@Qﬁcgtrisg Brfothd QE&{ofﬂgg 5‘%2 glngggntg’lgyé %)egyrﬂllgl ?9011 Re

second I nterconnec Ive

t hese use t e.lC
clggliShif bt Hon T4 SOuRG RemP o i et ﬁ@ﬁf@sﬂ?? 181510
assi ve conponent (a resistor, a capacitor,
FI n&bctor etc.) can be used instead of the IC Chl p 30.
15 A plurallty of different types of these conponents
[06i#32] be The owientanh. is Wi iimitédtotthesebodimiaas daeriba] abibhe asd ¢ be
face of the IC chip 30 is perpendicular to the
médifed ihakBod wiRe IBe aséal endiddinadii, 89: s@EbndtIHl%rcloﬁh&:ﬁbﬂ 25 is
30 may include a sloping face which slopes with

foﬁx‘f‘eﬁl%cth Bﬁ’telt &%ﬁfx&ﬁl faBCEMO Bect}e@t%l @‘2 I{e%\g%lﬁoﬁﬁqlott hﬁldted to

pedest 'S case fornme

o), X %aﬁﬁ%’ﬁ@m% LR, B

the IgtChl hus becones a sloping face
g ‘H’ﬁmngec Y G¥irasting Hhe sseaid) ipterrenunestinn 45 eﬁtOtfh%mner face
sl oping face of the I1C chip 30. [00133] Wile
(sige Bfceyqidle envbingi e Matercofnectien inrfrsoperong bante doseerted to the
descri bed and illustrated above, it should be
seeond éntstcomectidral arhiassdcarcadectieaheaewitinf Whige ihessasniiboatiments
and are not to be considered as limting. Additions,

us©theI€IcAIISA0 B WRSIbdttenicdEpoadst fOit@londhe pRRithi TRhipARSve
can be nade wi t hout departlng fromthe spirit or scope

coRbordde (d RYSBE, 'anpacﬁgr aﬁ 6l YGanth %61!:@\‘1%%4 8Fmk $¢ chip 30.

not to be consi dered’as |ng limt or egoi ng
A glggag%@l dd ﬁ%ﬁnﬁg&s?g tl?e\%] a(%rlngl)cg}eteﬁes }a%gbgtp?cgvﬁgdq per%e mqﬁese
embodiments, the side face of the IC chip 30 is perpendicular to the substrate 5, the
pedestal 10, and so on, the IC chip 30 may include a sloping face which slopes with
respect to the top faces of the substrate 5 and the pedestal 10. In this case, the IC chip
30 is formed by using a diagonal (bevel cut) blade to mechanically cut (dice) a silicon
wafer. Since the side face of the IC chip 30 thus becomes a sloping face, the insulating
section 40 can easily be formed on the sloping face of the IC chip 30.
[00133] While preferred embodiments of the invention have been described and
illustrated above, it should be understood that these are exemplary of the invention and

are not to be considered as limiting.  Additions, omissions, substitutions, and other

~modifications can be made without departing from the spirit or scope of the invention.



. A manufacturing nethod for an el ectronic device,
conprising: formng a first interconnection on a
substrate; 5 disposing a pedestal having a
predeterm ned shape on the gybstrate; formng a
silane coupling filmwth a predeterm ned pattern on
Adchalinglybrhe imeetians nbie Heeoesdatd as ey fB#el Bona f5e8sdne
| ayer on the silane coupling film thereby forning‘tﬂe
desiption] BG5 ol) IfIRIYARL LAbeARD alhBaREdGRIA! Wi th the
predeterm ned pattern; and 10 plating a second
i nterconnection on the seed | ayer, thereby formng the
second i nterconnection with the predeterm ned pattern,
wherein the second interconnection is electrically
connected to the first interconnection. 2. A
manuf acturing nmethod for an el ectronic device
according to claiml1, 15 further conprising: form ng
a sloping face at at |least part of a side face of the
pedestal, wherein the sloping face slopes with
respect to a.top face of the substrate. 3. A
manufacturing nethod for an el ectroni c device
according to claim2, 20 wherein a sloping angle of
the sloping face with respect to the top face of the
substrate is an acute angle. 4. A manufacturing nethod
for an el ectronic device according to claim1,
further conprising: 25 providing an el ectronic
conmponent having an el ectrode face wwth el ectrodes
formed thereon; facing a top face of the pedestal
towards the el ectrode face of the electronic
conmponent; electrically connecting the electrodes to
t he second interconnection where 30 the second
i nterconnecti on extends onto the pedestal; and
el ectrically connecting the first interconnection to
the el ectrodes with the
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second i nterconnection therebetween. 37 5. A

manuf acturing nmethod for an el ectronic device

according to claim4, wherein an additional pedestal

is di sposed on the pedestal, zhd the electronic

co neg% s .di sposed on the additional pedestal. 5 6.
& ‘T‘H’Pflhsg met hod for an el ectroni c device

accordl ng to claim4, wherein the electronic

conponent includes an IC chip. 7. A manufacturing

met-hod fémanfaheoigoethed fevneicaonierddiity, dompeisaigm 1,

10 furth A I sing: providin n el ectronic
conponent” HE g’r‘?teg?(@’g‘??t&fﬁleoq%ﬁ@’swt?h el ectrodes
formed tesReg a%lﬂeﬁal%@hqgraeﬁ%d&&nﬁﬁecp fiape bh helufl&rdi

the electrode face; facing a top face of the pedestal
t ovar ds @ﬁélﬂgacﬂtlan@mupbﬂg veiftee predntieonined pattame nh thel 5

B@t?at[ala@ %%Elés? { conponent on the top face of the

FAsul ati ng section having a

s | opi ng foanamgsl sepd RPgemir fhe kRARABUPLSY | ﬁtnln Qhér@lpy fo@l‘ﬁﬁnghe seed

the pedestal, on at |east part of a sid

el laxermrhe sibstipismad the Rﬁé@%@le‘ﬁlth e pé@f&éﬂmw mﬁ@@,

t he bac 0 0

second hgn{ltg connec*ﬁlct)e%&gq)%{e Et%&‘ i &1\8 gger%] g ere%?’ %%mg
i rHeemmbmtmmInnemdnavﬁEhﬂleqir@fetdrmﬁiﬁeﬁ patitin, tvlherefd BRis&@nd

face of the insul ating secti t her ebet ween;. and

el BEFFnRsstop it glsriaes! %@npﬁ%teé) o the firsidpterconpgelionon t o

the electrodes with the second interconnection

t herebetween. 25 8. A manufacturing nethod for an
elZct r omk ;madefactieing oot fog at electraiiocnd@yice wdeordimgtoaaim 1,
ﬂﬁﬂﬁ' onal edest al is disposed on the pedestal, and

conmponent i s di sposed on the

ad ditio rféhmﬁgﬂﬁﬁ)ﬂ)ﬁlg- face at at least part of a side face of the pedestal, wherein

the sloping face slopes with respect to a top face of the substrate.

3. A manufacturing method for an electronic device according to claim 2,
wherein a sloping angle of the sloping face with respect to the top face of the

substrate is an acute angle.

4. A manufacturing method for an electronic device according to claim 1,
further comprising:

providing an electronic component having an electrode face with
electrodes formed thereon;

facing a top face of the pedestal towards the electrode face of the

electronic component;

electrically connecting the electrodes to the second interconnection where

the second interconnection extends onto the pedestal; and
electrically connecting the first interconnection to the electrodes with the

second interconnection therebetween.
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9. A manufacturing nethod for an el ectronic device
according to claim7, 30 wherein a sloping angle of
the sloping face with respect to the top face of the
pedestal is an acute angle. 3% 10. A manufacturing
met hod for an el ectronic device according to claim?7,
wherein the el ectronic conponent includes an |IC chip.

11 A ol for. roni.c.device.:
acsc'or di n}g2 %E%ﬁ%:al%%%f@ﬁ ‘gp%ﬂéﬁg}eg&?lﬁé ﬁ?‘?hﬁ’é;{lucgrﬁg toEfaim 4,
i nveereimranedtiitonal edpdtatie disposeti va thepsiestall end (h2 elebtronic

manuf act ur.i met.hod, for..an el ectronic device

L COBRPRY it %A anghe adgidnal pedenial i 1 st

i nterconnection connects to peripheral circuits. 10

13. A manufacturing nethod for an el ectronic device
adsor di ny maputchirimg Inethaghfer ei nletthenipdeldsd aicoiding to claim 4,
silicon., 14. A manufactur. nmet for an electronic
dev\vll?%%mé%%é%tf X f%n}?ﬁ“gf‘{hn%%dei/ﬁ’g&g‘?mp‘t he pedestal is
ceramc. 15 15. A manufacturing nethod for an

el ectronic device according to claim1l, wherein the
peldest alA pEngfacyriga methogidos en gleetromdevicavmaondéng tardaig 1,

f el ectroni c device according to claim1
ggﬁﬁﬁ%fglﬁw§ﬁ§'pedestal is an el ectronic conponent.
17. A mgnonidiel unichgtrosit Roshpbodnt aavigk 66 bleomb & HeVWRE
according.to claim1, wherein the pedestal is
dissjsieder 9Amechibiereop gpd p hedk isamnean enprsiteosiderg theelectrode face;

manuf aCttHJih%Q (t:c{ﬁg%a?n@qf the &ﬁ@e@ta? lto%fa%(ﬁsot% g%éi(ter\g%nc?qf Lthe electronic

according t erein e pe
atcoaphechtt 0 t he substrate by an adhesive that contacts

and i s andwi ched hetween the pedestal and the
Subst r atfBing §e Sleciramin FaEPORThgn et o dhce of igrpedestal

el ect r omhenideYh GRURARO SN hhAngh glioginﬁ’f%ce%?op%ge\%ﬁh Fespect to
the silane coupling filmis forne n"the firs
i hetopdacrefithopedestal, on at least part of a side of the electronic component
between the electrode face and the back rear of the electronic component;
forming the second interconnection extending from the first
interconnection to the electrodes with the sloping face of the insulating section
therebetween; and
electrically connecting the first interconnection to the electrodes with the

second interconnection therebetween.

8. A manufacturing method for an electronic device according to claim 7,
wherein an additional pedestal is disposed on the pedestal, and the electronic

component is disposed on the additional pedestal.

9. A manufacturing method for an electronic device according to claim 7,
wherein a sloping angle of the sloping face with respect to the top face of the

pedestal is an acute angle.
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20. A manufacturing nethod for an el ectronic device
according to claiml, 39 wherein the silane coupling
filmcontacts the first interconnection and the
pedestal . 21. A nanufacturimm met hod for an
el ectronic de I ce,acco é gtoclaiml
f ot ng LR ff%@lgéaﬁ[w ﬁlj apiclerpRic dgtiss acczf;rcaagarwﬁlgl 7,
t N hSielPE cfRHBiL BOmbbl e indned | %,9}% paterial on the
substrate and the pedestal; n"sel ectively
renDV|ng portions of the S|Iane coupling film thereby
viding the_sil ane il mw.t
o et or Murh i Rseneihalos 38 elecliihi et Mengtine tngdm 1
f%h&@lrﬁﬂh@ﬁgt%bﬁoﬁ%éh&?lsﬁﬂ&@d &h B duBstede@l m 21,
wherein applying the silane coupling filmin the
l'iquid material on the substrate and the pedestal

d ' th bst r.at .h .
peltbos ol MR BTG R 1R Rl ARPRLY o ian 1.
medvBéreil the fibst 2dercéniimRiod asinkéts Etg%)miéﬁﬂj cfr@litsan

el ectronic device according to claim?21, wherein
sel ectively renmoving the portions of the silane

coppl i ngy [ i LAk .
ol i no PR AR hod £ AR VR e W e ShecPiling o heim 1,
pavherin. the BdlestAl wilichact uri ng method for an el ectronic
devi ce according to claim 21, 20 wherein selectively
renovi ng the portions of the silane coupling film

[ udes

cgﬁdpl [ ngAfnlf)aI'iJi %ﬁ%&hl?%ugllﬁ&g&dﬁp&ﬁ épé&ﬁ$ﬂﬁhgq%€%é§et er%o Clﬂml
pawvheein. thopedeftahmmeafaaie.ur i ng met hod for an el ectronic
devi ce according to claim1, 25 wherein the seed

layer is formed with the predetermnined pattern w thout

usisng a A eRsisfaciPing MhMRIANLAGE é‘l%btﬁﬂn%&\h@a(fcgfdu?g‘to claim 1,
el ectronic device according to claiml1, wherein the

setlomeinithe pedesiahie éniotgenicssupgiraied with t he
predeterm ned pattern 30 w thout using a nmask.

16. A manufacturing method for an electronic device according to claim 1,

wherein the pedestal is an electronic component.

17. A manufacturing method for an electronic device according to claim 1,

wherein the pedestal is disposed on the first interconnection.

18. A manufacturing method for an electronic device according to claim 1,

wherein the pedestal is attached to the substrate by an adhesive that contacts and is

sandwiched between the pedestal and the substrate.

19. A manufacturing method for an electronic device according to claim 1,

wherein the silane coupling film is formed on the first interconnection.

20. A manufacturing method for an electronic device according to claim 1,



27. A manufacturing nethod for an el ectronic device
according to claiml, 40 wherein: the seed layer is
formed with the predeterm ned pattern w thout using a
mask; and the second intercomdfection is formed with

the, predeterm ned pattern 5 w thout using a nmas 28
N a'.lﬁ*q?gw}%%l?%ft&% Stk Bty theGor aid the pedestl,
according to claim1, wherein: the pedestal is

di sposed on the first interconnection; 10 the silane
c02£| i ngAfmanwiaconinganghedhfor fap elctronic devion aeotdiogteadiaim 1,

t X eed layer is formed with the
pr eg%? @ﬁ?ﬁhﬁ% ﬂf)%%l ag? ﬁ"%‘i”ﬁ?ﬁfﬂ lf}gliuﬂﬁs‘ a nmask; and the
second i 4ppdyig@theadincddubing AARda Wil idi&al on the substrate and
pr%det rmned pattern w thout using a mask.
the pedestal; and then
selectively removing portions of the silane coupling film, thereby

providing the silane coupling film with the predetermined pattern.

22. A manufacturing method for an electronic device according to claim 21,
wherein applying the silane coupling film in the liquid material on the substrate and
the pedestal includes entirely covering the substrate and the pedestal with the silane

coupling film in the liquid material.

23. A manufacturing method for an electronic device according to claim 21,
wherein selectively removing the portions of the silane coupling film includes

irradiating the silane coupling film through a mask with the predetermined pattern.

24, A manufacturing method for an electronic device according to claim 21,
wherein selectively removing the portions of the silane coupling film includes
applying electron rays to the silane coupling film through a mask with the

predetermined pattern.

25. A manufacturing method for an electronic device according to claim 1,
wherein the seed layer is formed with the predetermined pattern without using a

mask.
26. A manufacturing method for an electronic device according to claim 1,
wherein the second interconnection is formed with the predetermined pattern

without using a mask.

27. A manufacturing method for an electronic device according to claim 1,
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wherein:
the seed Iayer is formed with the predetermined pattern without using a
mask; and
the second interconnection is formed with the predetermined pattern

without using a mask.

28. A manufacturing method for an electronic device according to claim 1,
wherein:

the pedestal is disposed on the first interconnection;

the sifane coupling film contacts the first interconnection and the pedestal;

the seed layer is formed with the predetermined pattern without using a
mask; and

the second interconnection is formed with the predetermined pattern

without using a mask.



