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1 MANUFACTURI NG METHOD FOR ELECTRONI C DEVI CE

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 000X] This
application clains priority on Japanese Patent
Application No. 2005-050762, filed February 25, 2005,
and Japanese Patent Applicatilon No. 2005-127594,
filed ri - contents of which are

i ncor p%ﬁg&ﬁﬁﬁq’é&gm thgflgpeFrQ% ELEAGREAIONPEYHCE |
Technical Field [0002] The present invention rel ates
to a manufacturing nethod for electronic device. 2.
Rel ated Art [0003] Recent years have seen an increase
i n resear c CRORB-BEFERBPIGENTO RBL ABEID oA PPLEC AT

el ectro nechani cal system (MEMS) techniques to

[00anLf acThis eppslicRsT SB@s! priofilPE Fapamst P%E@Aoﬂr@?étfon No.

conponents (MEMS el enents).” Many conventi

200040762, Red POSTRRDES! 4GB AL ENBU AR a2, 25

i nkj et heads 1n kje rinters. wev

s [ el ectrical .devices) i
0 R ERRR R 2 Bl oS ebworaishhesin by
onponent s manuf actured using techni ques other than

“%ﬁ%%?'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 substrate cannot be connected

directly to the term n@sCRGROWEGNDONMPONents which are
packaged on the substrate, such as sem conduct or

1.ClieBBnicd13944] For exanpl e, when packagi ng a
sem conductor chip on a substrate, it is 25 difficult

dir L C Lon term.nals ich.are . .
O e s PR ERB A CRARSEE 4 Rt BB e S o device
the interconnections on the substrate. Accordingly, US
Pat ent

2. Related Art

[0063] 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 corﬂponents 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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No. 6,646, 289 proposes a technique for providing

I nt erconnections which connect to the connection
termnals on the side faces of the seniconductor chip

and extracting themto the top face of the

sem conductor chip, where th&y are connected to

substrate E.interponnectipns provi ded on the
SETKERIUGIAE RiniRhe isoHBecsoRnen tesHbsteiem Asbadistlss B Patent
sem conductor chip to be connected via these

Nonpéfte.d3% erorpess ¢ teabnighe farpbotidiag énterconrectam veith @ngect to the
[ 0005] However, since the sections where the

comenié@t feoninhBonitikedide faxgas et Rhitdiducts! dfp ACSEra@inghén to
sem conductor chip connect to the interconnections on

tHeltep fdcel@f flRGe@icdhducl® chipewhEREQIYES BeciEh {oosuggtfaée the

| i near, the connection term nal are connecte

i 3 ' ' ntagct. [0006] Consequently,
RS PRIR 288 Pl (PSS S Bbie e comee B oo anet e

i.nce, the .conpection section, between_ the connection
SEUTIINSHOE iR O PRECTRRE 18 thrse intgRamegtions to e aubsatsy eak
.Wwhen a force such as external stress or bend stress is
Infteingefionss [ 0007] When a seni conductor chip and the

| i ke cannot be packaged directly on a substrate, one
[0885k ei Vidowevenmsittve the ssctioms pvheyd tHe canrlee@ teahibile Eﬁi&@d on the

portion such as a pedestal on the substrate an

sipafakesgd thdr@niesHdaoBHHEH B6nneld B R infeliodn@tibAY& the side faces of
di fference portion. 20 SUMVARY [0008] An advantage

oot o A GRS IR e g

Ireed

manuf acturing” et or e
in SRRNSET kY a0,k nterconnection formed on a
substrate a a‘fevél di fference portion to another

hi,erconnection, prevents a connection .section
10D PRI, e TE AT oF GO nesiio pessin grobigseatispsince
increasing the reliability 25 of the connection, and
the FoRFestqnessciiqnebetvey the caropetivattemnalhend the interconnections is
_interconnections. 3 [0009] An aspect of the invention
liahleg brpak whse arfarcabedtas ek egnahettdso dr bend sebeds spplicd.

[0007] When a semiconductor chip and the like cannot be packaged directly on a

substratf_:, 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 on a

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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device, including: formng a first interconnection on

a substrate; disposing a pedestal having a

predet ermi ned shape on the substrate; and form ng a

second interconnection connecting to the first

i nterconnection, extending odto the pedestal. 5 [0010]

[@@&E;digﬁ to tht% met hod, the second i nterconnection )
d o et phide spvaptionprgvidesdhe mesuiariyriag sisthed dor abestronic

formed on the substrate are connected on the

dgyipe tinduding:ifyaning a dins dntersannsetion ama hetsuatendisposing haiedetal

achi eved by face contact on the substrate. Therefore,

hatieg fipresietermined slupa ea theosubstre; hhé figRERNsccond interconnection

i nterconnection can be reliably conductive. 10 [0011]

chutictigy Wahefirs infG€odnB&idn2&8endMg drib e JeBlfiCONNECt i ON
and the second interconnection are connected at the

[mg()[]ect jAQEbr&iglg% e l %%Q%ﬁn%qo&ggmﬁg (r)]rgr%hio% "he pedestal

sectiion can i ncreased rexa

BN AT N R,

connection section can be prevented from breaking,
CRIIEFLm sectiny hehweandhern being lashipyedibyyfacst contgt eroths ewtsirate.
The 15 reliability of the electronic device including
Thereore thenfirst intsmecapedttiooand e sbevnil ieassedtion ALty
is preferable that the manufacturing nmethod for
caldectiveoni ¢ devi ce of the aspect of the invention,
further include: formng a sloping face at |east part
00l1p simght t ; QP!
O hes e e e RN uert Ot 8Pl 34500
; ' this nethod, b xtracting.the .
ink b0 Eonmerb P o iR Sectih s st e Sppgction
Seg.cond i Nt erconnecti on can pe prevented from breaking

& 8 B dREraEd rermpple; xicanal ferce agts upan the gongection
the electronic device. [0014] It is preferable that,
sephpn ‘ﬁ’& i EsAlesdRonic deyicabeing et or despped, thméaanelsion sectioh can be

the aspect of the invention, a sloping angle of the

preyesfsidriepnt hrsaking thenebs persing thehelibiljty oA de cofinectib®  The

substrate be an acute angle. 25 100151 According to
relidtiléty wétieatkctiohie dgviedinehididpahivRemdchion sécien EACKR: ifrehdig.
pedestal 4
[0012] It is preferable that the manufacturing method for electronic device of the
aspect of the invention, 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
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InfreRpRRcHond

and the top face of the substrate becones gentl e,
reliably preventing the second interconnection from
breaki ng due to acutely bending. [0016] It is
preferable that, in the manufacturing nethod for

el ectroni c device of the asp%ct of the invention, the

] f e s ond |nterco n i ncl ude; forn1ng
b9 6% o 1R SRSERECOE; BT R olfising pétona
coat| .a resist qn éhe seed Iayer form ng an
RN tiPh oMb ddng dus i agutelydieBdingn whi ch t he second
i nterconnection is forned, and exposi ng the seed
(00468, - {igp prefkyabln ghatdo Grednamidestarerecthd forlslecpbait idagce of the
the seed layer; renoving the resist; and renoving the
aspeetiofl thy erveluyory shenfgrrhing of ﬂﬁ@ﬁébﬂdﬁhl%fd’éﬁf%@h litludeSfoRming a
mask. 10 [0017] According to this nethod, since the

&I oh ThESBORAE ahd 8 pb§esfa?rd$§§né3é( reist Qﬁ fe&s&t Rler; forming an
plating, it can be forned fromthe firs

fiaL &40 the destal in a
opfHif HE %’%é@m B T B Gk P Opn @b Mﬁ@&?ﬂf B
and. tg nterconnect .on to be electrjcal
oRfined e 756 Eemsyh By Shereeondotrsngncdson o eNating e eod ger:
second interconnection is formed on the first
OmAVERE A Frsiti ad rpyowing thegieed Jayectesesingf the Seqohdiritergonnection as a
there is no need for a step of connecting the first
maskl second i nterconnections, whereby the cost can be
reduced. If the second interconnection is fornmed by a

[0087hod Asdedingd®o SdrhEt@bd, Rehce i cdiBihtdd@ndOR B! 1§‘f(fi’med bya
vacuum st ate, which reqU| res a vacuum devi ce.

pfoR&k o gfatlh% tnt, Qinhe fB%ﬂﬁg iy ’thesfh'g{: %tetrpo%ngafo%nqﬁ the sut substrate & Lo the

I nterconnection Is a process o

PR ] Bbies " %"é‘fsstﬂe &réﬁ%%gﬁﬁeﬁﬁgg&itﬁg‘é’%nd

Ehe shadom1% he. mask used_in uttering causes
efenGichly pmmPed ERiab S fpabondina hdarther, since the

platlng process the substrate and the like is

seCpRfeinteaPInectipn|is fuingd oo [thet firshingmebnnbiopdryarsingle process of

i nterconnection is deposited only on the seed |ayer,
plative; etoye s mahleed fpriahveppifabhmgtih® tedirgend sedoad igbRbBhdections,

Therefore, the second interconnection can be forned

whdrét)l the 0kt 2aC BERANEI WM hb s@&oh@ T?ﬁél%&ﬁﬂécﬁ&?iéqﬂrrﬁé&rgﬁﬁethod
25 [0018] It is preferable that, in the manufacturing

su@f?ﬁ@%ﬁgﬁﬁg, Ahi§ FhisOR Ford Y b Gerlin étgtg, which requires a vacuum device.

In contrast in this invention, since the second interconnection is formed by a process of
plating, no vacuum device is required.  This eliminates equipment outlay and reduces
costs. Whereas, in sputtering, the shadow of the mask used in sputtering causes

unevenness in the formation of the film, in the plating process the substrate and the like

1is 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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5 aspect of the invention, the formng of the second
i nterconnection include: formng a first [|ayer of the
second i nterconnection by plating the seed | ayer; and
form ng a second | ayer of the second interconnection
by plating the first layer. p00191 According to this
nmet hod, since the second | ayer is |am nated on the

agnertyl thy inyengion, the foraunmeidhe cend wimeumrgionied alee forming a first
mul til ayered structure. Wien the second

layen efitboseserd inbmedrasctmnibylplatingyler edd fyeny andjfoemn@ a second layer
t hi ckness of the second interconnection is greater

of tha secand imercanreay@r bysplatirgs the Grst Fyes reduces the
i npedance of the interconnection resistance, and

[0029F easg&eotdify fthlsGRthod, 91939’&18 rSECO 8 1 9haRhed bl %ﬂe first

i n the manufacturing nethod e ectronlc evi ce

e inventio t he
s it SRR Btk ofllech OSSN R el %?fb@sggcond
coupling on the subsirate and the pedestal;
e&?%Pﬁ%"é‘ %%PH{L‘Q‘%Y%%F{ $BICHIrg @ tﬁlak%q% afbe sesopd igycenneption is
corresponding to an interconnection pattern of the
gisegioian ¢ pinslecaymetugten; Thismedvgesths dupbdangea! tminteneonnection
residual pattern of the silane coupling film on the
resigtioste; andeinaredses e quedaist al ; and forning the second
i nterconnection by plating the 15 seed |ayer. [00211

[082@j0r diTNg préfetablehdiEh fﬁl%jmaliif%ﬂé]ﬁetﬁb@ﬁ;r eRLRohiS device of the
processed by sil ane coupllng, the seed |l ayer can be

ashQ% HFﬁlestg\l'eELﬁBﬁ Y%a%ghfﬁg e%éonmgﬁﬁogﬁe (Bok ?n%ﬂ{ : performing a

processe y Si |ng and correspon
The ond |nt rconnect]

oGSOl SR RN ed el B Do Bl Ty § o cCiagttom of
) . Eu since the second 20 interconnection is
a %‘@5%‘61 98 fatCPlﬁasp‘)Mem% HangalefcopRgsdon patiers phiesecond
. process, fromthe first interconnection on the
In€IR9aRGcAps; fogninga speclexerain theresidiial pgttemef fliersilane coupling film
i nterconnection and the second interconnection to be
onghegithsirata khg thepedestd eod fetniapthe sbyontidaaercoardtigby plating the
Further, since the second interconnection is forned
se@ylapdrat i ng, no vacuum device is required. This
el i m nat es equi pnent outlay and reduces costs.

[0d47] €OV @lccorM 18 BEOREthod, since the substrate is processed by silane coupling,
the seed layer can be formed selectively 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 pIatiﬁg 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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25 interconnection can be forned stably on a conponent
with a conplexly uneven surface. 6 [0022] It is
preferable that the nmanufacturing nmethod for

el ectronic device of the aspect of the invention,

further include: preparing af el ectronic conponent
rode face with el ectrodes forned

ing an elect ] ! )

"ﬂﬁéi eo nﬁ 13 %fefﬁﬂ?gﬂ%thﬂtotbe maegfagipripg method denelgctranig deviee of the
el ectrode face of the el ectronic conponent; connecting
asneet of|the nvertion, fusthehiaclsde prapasng m dectomiremimponent having an
extendi ng onto the pedestal; and electrically
eleotmotiedhdengith tlectfddes formedthefeoaMaeEEiaabp f0e bl'@e pedestal and the
el ectrodes of the electronic conponent with the second
elebi RIcTREYEGhd ; | |
S O O A
o ' t rate _can bhe face bonded
e OR8PS BB R ini R e

. Theref or e, en the el ectrodes of the electronic
e fgﬁg e@?%fﬁﬁ%se(& threleqtronicconmene it mathdbe sreend on,
.the el ectrodes of the electronic conmponent can be
Infgrennagtion) therebetwemmect ed to the first interconnection

on the substrate in a stable -connection. [0024] It is
[0023 er adtoerdifgto thisenettporl, fha dirstrintegonkdcion afdhe second

el ectronic device of the aspect of the invention,

infegdnhedtion el thelQibstpite BaY b FceBbrnab@ Ghd QM Ect&PTRROMRIN process of
having an 15 electrode face wth el ectrodes forned

plhiify. €OheRGte AvRAGHC EI8AF0dR o 9@9&541’&? %f)oql% { Qe ifiSosed on the
el ectrode face; facing a top Face or th peges% alan
. r the el ectronjc_conponent; fixi th
sobgf PREChhEHon e bGP G B 2B o EBBPo Bhboap i slibuteally
form n. 1nsulating section having a sloping face
""&P%%‘?‘ﬂtg t@ﬁ’ finst infesvnnpection opthe suhstrats inea geble fennepliciest al |
n at |east part of a side of the electronic
[00&thn ondtis praferable tapt theananmgastitingonéthedsfor elepiaati¢ device of the
extending fromthe first interconnection to the
aspgc of tho deentignt, fiurthve inchidepproppringcd cbdctrbhie compotieat having an
section therebetween; and electrically connecting the

“eldcirndé fact nithchoRoGs fb@ieditBerbdifarkl £64ck 9648 Sn @h obfiRite side to the

el ectroni c conponent with the second interconnection

eldchi88eRes;WaEAAg a top face of the pedestal and the back rear of the electronic

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.

[0625] 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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[ 0025] According to this nethod, after disposing the

el ectroni c conponent on the 25 pedestal, the first

i nterconnection on the substrate can be electrically
connected to the 7 el ectrodes on the el ectrode face of
the el ectronic conponent wtfl the second

| nt erconnection therebetween. This enables the second
e|iirades SR FIPH e §ics of fs clRsEonissamEIMERIth the sscaride

.el ectroni c conponent sinultaneously, thereby
Igprgpnecyomierchetweesp Thif enahles theecse conidrigtetchaneetion to enformed
device. Further, since the second interconnection is 5
ahdconmdctid teethe elogh @nipeanRBentimplalbily, ety MhpIey fnd$eSstep
of the electrodes of the electronic conponent and the

of inaBifabt0fifs HRRNGHNIOeild e TufthsPARtd e EEnE in?éi{:c?}rgl@&?on is

conponent on the pedestal, the electrodes o

£ - ' be elegctrical lly connected to .

FREAS] £ RoE AR Mot ke B8 iR RRER Gl o letonic
Since the jnsulating sectiqgn is provided on the sides

C%IPP?‘??B{ aéﬁetbff 151%{”66%‘3%‘3%?@ et @lﬁ@%%éb%iectmmc component on the
i&?e{connection can be electrically 10 insul ated other

Pedraial, She elestietlesaf theleqtionis qompgnent chrebetledticaliyashnated to the
the el ectronic conponent, preventing short-circutting

figst intdreorieds) inf stable eehsationni Sincop dizakting MatiewSirovided on
since the insulating section includes the sloping

theaides of fhe cReeamdcomipciefOHRR6EInAMNEABNRR o LAV MId RSk ally
from breaking due to acutely bending by extracting it

in@dlhted bfHep thah Qpi.eﬂ’ﬁiél lg:fé@tions gg Fg tﬂgrl:%c?rgagsi gf‘ Flg GE&EOIPF corgponent,

reliability of t ectr evi ce.

prRf il Sl g ipd Pe” St B i e bRoves since

| east .addi t.i onal pedestal be di sposed on the pedestal,

thy HH"“(EHB@' S%F‘%‘&Wiﬂﬁ’ﬁ%&eci Bigdnte. B saropd drtersompectipmean be
additignal pedestal. 100271 According to this method,

preyenties fom besakingdusite moHely bpeding b kxtiasting & poatiischopitgeface.
pedestal which is disposed on the substrate, the

This werensnsithe whabiby of e dectghicaievize. 20 nul til ayer ed

. structure. As in the arrangenents of the invention

[002%6])t | otiteid peterdiele tHafibn tHel thfufRNHIEAEQREH for electronic device of the
i nt erconnecti ons are connected on the substrate in a

aspee 6f hO Mvaffion, GPRAd: HiBbAP PedeSARRI HiBFhsEY Sﬁrﬂlte%eg&tMQ the

reliably conductive.

. electronic component be disposed on the additional pedestal.

[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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[00281 It is preferable that, in the manufacturing

nmet hod for electronic device of the aspect of the

i nvention, a sloping angle of the sloping face with
respect to the top face of 25 the pedestal be an

acute angle. 8 10029] Accordigng to this nethod, the
@g@?lent of the sloping face of the insulating

[ i on/eeordiagée gésmethod.the gradieyt ofitessdening face hthe éusolating
i nterconnection from breaking. 10030] It is

seAtion éy mbdecgentlatrelidbly preecmting tifeasetard ingravehditidn fiom breaking.
el ectronic device of the aspect of the invention, the

[@036F t r oNiicpreferabhnY, in the hisdlefadirihEnfelon- forfeléQORdevice of the

According to this nmethod, even if there are

aé}ﬁﬁﬂdﬂtﬁéim@&ﬁmﬁnthE Qﬁcﬁ‘é{'ﬁé{ﬁrﬁ]&cﬁxeﬁ‘{ ﬁé\udé Repip! 1t has a

narrow area), even | term na section of the

hi p rect n the substrate,

g1 éﬁ%%ﬁféém Bis PRERESER Biref o Feffigornes e spbate area
sectiqn between the substrate and the IC chlg i

(gl #1135 & DAy ayee), @nd pvesdhiths derpral sersin ofithellCiehipreannot be
density and the el ectronic device can be nmade snaller.

Padagd) directhEgcthe BTbsUteChe TORhIPRAWbNGE-aEBRY pkiGinglthe stepped
a cross-sectional view of an electronic device in a

sefctions betetinttic matatrateahd tHed O dhye ntiheRford 088 8¢ chibGan Be bickaged
pl an view of an el ectronic device in the first

withhagi deRsity Db thd\@ectbaid d’é‘(rﬁ:@tchﬂ)ﬁe L3OGHnCE! GS. 3A to 3D
are cross-sectional views of rI]Iectronlc devi ce for
expl ai ni ng manuf act uri ng steps of an el ectroni c device
in the first enbodi ment of the invention. 100351

FIGS. 4A to f
el ectronic d%ﬁ@g’ﬁ@ﬁ@ﬁﬁ%ﬁ@% uring
ps %f an.electronic device in the first enbodi ment
[0§$ﬁt he Iﬁng Bt §re§s-sectional view of an electronic device in a first embodiment

of the invention.

[0033] FIG. 2 is 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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[0036] FIGS. 5A to 5D are cross-sectional views of an
el ectronic device for explaining manufacturing steps
of an electronic device in a second enbodi nent of the
invention. 25 [00371 FIG 6 is a cross-sectional view
of an electronic device in a9third enbodi nent 9 of the
i.nventign. [0038] FIG 7 is a plan view of an
qu’@dl“f‘féﬁ?’b device in the third enbodi ment of the

i nvention. [0039] FIGS. 8A to 8F are cross-sectional
[Q038)s oFIGaT ieh pbirrviaw of atesleatenicatevize éixhk alird éigbodiment of the
manuf acturing steps of an electronic device in the
iviehtiéh. enbodi ment of the invention. [0040] FIG 9 is a
cross-sectional view of an electronic device in a

[6039] t h FrRIPG tH%Ptaré)éro&m%cﬂth\é?WevaBgm}agcﬁeo}licl:de%ce]fgr I's

a cross-sectional view of another

oI RS Rk S O R kﬁgwgwhsm%emww o dpe
.section. 100431 FIG 12 is a cross-sectional view of
ma‘(ﬁ%tf%r shape of an insulating section. [0044] FIG

is a cross-sectional view of another shape of an
[qﬂﬁghl at 1y 9 dez elosmsectiarpd 2B ¢flad.cletttonis davice in a fourth
cross-sectional view of another shape of an insulating
ersbadiment. of e iDESERh PTI ON OF EXEMPLARY EMBODI MENTS
[ 0046] First Enbodi ment [0047] Electronic Device
[00A0K8] e 10 RVERbIsORciMnal viP& o?)é.%tﬁérrk o dF aH Bl cjiltin ELdGon.

1 is a cross-sectional view of an e ctronic

[ooRnuf agigr e Uslng ct%lghr] A%, ernggpheggaﬂ énsglatmg section.

electronic device o |nve i on
V|ewta n al he,arrowed |jne A-A

SS t nal n
[Og?ﬁl:l Gﬁﬁé ?15 a cross-sectlon VIEW O agotfler shape of an insulating section.
[0044] FIG. 13 is a cross-sectional view of another shape of an insulating section. -

[0045] FIG. 14 is a cross-sectional view of another shape of an insulating section.

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 stlicon (Si) or the like, and a pedestal 10 which is disposed on the substrate 5. The
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In FIG 1, reference nuneral | represents an

el ectronic device of this invention. FIG 2 1is an

expl anatory plan view of part of the electronic device

I (resin 35 explained |ater) viewed in perspective
froma vertical direction. .1®0491 As shown in FIG 1
tgee q?l ﬁ:l;troni c device 1 consists of a substrate 5 made
psaesty! difissmpdedanm p siagerigh suches ISi Rieceramig, andjepletstlikte it Ghape.
whi ch i s disposed on the substrate 5. The 10 pedest al

The piedestuh 4@ miay enroludermntoeganid substetie, as eBtrafic canparieat, eRNd In this
is plate-like in shape. The pedestal 10 may i ncl ude
eabodingat) itie 12db41 19t Emaddfr6maEd 1Y 1BateATRS ARMubstRECS, dafhely
this enbodi ment, the pedestal 10 is nade fromthe

Sgame material as the substrate 5, nanmely Si. 5 100501
When different materials are used for the substrate 5

t he a, difference i,n their ther
L, 1o SAHEE Bt b i B, B BERE pBoas e it 10,
di terconpections nore |liable to break. Accordingly, it
fHeregics futheis thermpl erpansion roeficionts geperates slaess prhichyaalest al
.10 be the sane as the material used for the substrate
Indercgmegfifms wifire Hablgtpseak. t Hencnmlingdy [ittim preferaisle dfat itei reaterial
close to that of the substrate 5. In this 10
usdtiootherpedestal 10 bett sané hethe hisegiabueel fGttheaphsand st B€one which
like due to difference in the thermal expansion

hoeefthérfiabedpansiblCoc Bt KRSsE bd @bt dfSh Lt i
pedestal 1 aﬁd the substrate SF fﬁgﬁﬂgﬁgﬁt o%hﬁhe

e | 4o etts l | frodoh X6
HESESER! tohfddcs tlfsboegg}:{ argrf]StI ah§ gn%ﬁfk% ud %fgﬁ"%rghéﬁel&tfl%&ennal

the, substrate adhesi ve layer
f dhesi ve .agent or the |ike. The pedestal 10 ma
oxfndh EREALS RER Bl b wed for dicieaRoa By e e 5
usi ng t adhesi ve layer 12. For 15 exanple, the
Thihebthe o thepecksinl s Dm.r ke Bdsiat 1665 Blidedhe setriies by
by cql d bonding or interatomc bonding. The structure
angdheiee layeardi2eopsigingenfian edhesbk agtritor thevidet | Ghe palestab 0 may
that an el ectroni c conponent such as a sem conduct or

begttfiyeddatinotubitetoa bk agethad dthatthan ustiy thdgitesiwe tayat £2.5. For

Accordingly, the pedestal 10 is provided such that the

- exhmpBhihe@ddstrd 10 h@PthE acuale 3 gy bR tdReMefbl E&H%_onding or

fromthe height of the bottomTace of the electronic
interatomic bonding.  The structure of the electronic device 1 of this invention is such

that an electronic component such as a semiconductor 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 pedestal 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 conne.cts 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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.20 conponent, thereby creating a |level difference
portion. The el ectronic conponent is then provided on
top of the pedestal 10. 100511 A first interconnection

20 of plating or the like is provided on the substrate

5 and forms an interconnectiton pattern. The first
.interconnection 20 connects to peripheral circuits
IESPNNERGANZ0 Adhe sreond intercounsenordd drmelestonilysamninateds the
is provided 25 on the pedestal 10, and is electrically
selsiraect edhe secohé inftercetnettinre? Cio foreelibgusidg ond hetiddfidm among
11 interconnection 20 and the second interconnection

- pRiEingrsputtdringt spuaad hske) oesties v@ﬁoﬁd&ﬁosit%ip@\gﬁ)t, EnPinkjbpe

second interconnection 25 is formed by using ‘one

B0 d The am ARPBPihe %E@és{am 9o hésf’ﬁl%ﬁf]% )1’68%1%% irsln%esewith

maski ng, chem cal vapor depos
' face of .th dest al has a sl opi ng
B the Il ol St n ThEFaERE BoeilBe fyit b s gesdto the
tof th% ub tratg 5. The sloping face | OGa is at an
oplated él?ﬁﬂ Stpate ¢ an anglsereaterdhast zarp andshgssstham®®. 5 Mae
angl e greater than zero and | ess than 90). Mre
spepieally, sdien yilicomwith gipldin orientiticm of (bl Miisused ke thcaitdterinl 6ir the
(110) is used as the material for the pedestal 10 and
pedestalplécdttlad pelibstalsl (fio forpdd by aniRbisaHit 6Bhifg 8he Mdlof thBSloping
angle of the sloping face 1 Ga of the pedestal 10 is
fabd 1 Gh Sialy Siestull 107ts K8 SRRE S Rith g&% R lfh@‘fcﬁ) fa@@(f{oﬁlggﬁtgll plane)
5. Inci y I'n e

pl ane) 10 of the substrate ent al

y - t he: si .of 1h d | ...10 d
of R Sl e A0S phOF REGFSH ot pHSRL Bhocs no

denote on

en_an _opening, LS vided .in the top face of
d‘%‘ﬁ‘é* "\ﬁ/}\'eﬁva‘g%f’%frﬂ' iphepLtage BEGE nedestal 10 e When e ppgningyis provided
' .é@ilugfs gg inside faces of this opening. [0052] The
ndbIR A 9f BredsAvRial L P ohe side faghiof theqsrentad 18 incudeh éhefinside faces
I nterconnection 20 15 on the substrate 5, is |ed over
_ Oftthiéot’féi@g‘-ace of the sloping face | Ca and onto the top

face of the pedestal 10. The first interconnection 20

[008} al Jbe beropd intérdamheutindeds, Whechadheskme thd f¥emtetdonnbdtion 20

is preferable that the angle of the sloping face 10a
onlake Sitgirdte 5! ik [ddver fhichdB fa08 B 1RO sloBRPIhd-O3 fa.ﬁ&’ bnto the top face of
e

sputtering and |ight exposure cohdi'tions for exposu
thé‘ﬁéﬁ@stﬁltl(}. The first interconnection 20 may also be provided under the adhesive
layer 12.  Itis preferable that the angle of the sloping 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 104, 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 5.

[0053] - AnIC chip 30 (electronic component) is provided on the pedestal 10. When
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difficult to reduce the angle of the sloping face 10a,
it is acceptable for the sloping face 20 1 Ga to be
per pendi cul ar. Wien the filmof the pedestal 10 is
thin, the angle of the sloping face 10a nay

accept ably be perpendicul ar {90 degrees). Wen the

. i nterconnecti gn is, forned by a_ pethod such
SR nic, DBk AT ARG pserin Tt blerial I hoICERD sy g
nggstal 10 may pbe obtuse (greater than 90 degrees and
embodiment, thejalestignigdenicr 1 gpx he termedie samicendubier deyicd: ads shown
.of the substrate 5. 25 . [0053] An IC chip 30
g Bl e @s # phirdity efglesiendey 34 s diwposaddbmdcinaiectrhde faeela? bhdhe 10 chip
When 12 the el ectronic conmponent di sposed on the
3Ped@lst aectibde fe BRendyGeafuiadrildRra te. & Nrebihsular§ MOPSH XBRAle, the
the electronic device 1 can be termed a senm conduct or

. c ma. [ seaa l | C or
plleatitg 6f clofircaBOWmal B filsFbsed Io?gg@h %Lﬂggfe%Pp{hﬁgi ?@Bﬁ’r‘ﬂg&sz,

34 is disposed on an electro ace
e ol L el B iy ipsed S i centerof

%I Zeckr(gdlgtsas 4 may be di sposed along all four sides of
T eleC POt face 32, or along only two sides. At

Igast one of the el ectrodes 34 may be disposed in the

[0tk or 4 shopmen ElGcl. agaesiYaion (bR .16 [/00EHRS aplsast boatuyemof
FIG 1, a passivation film 16 includes at |east one

eleetyieallyghsulaging ditlmi amdlis gispassdibmtticripcfrbdeBacd18l.i STHH RBEGAdn
on the el ectrode face 32. The passivation 10 film 16

fibmy6 mag apdeplably BegfofdédGily BBInYa AdnfEbiA nitial €S NSiO, or SiN), or
material (e.g., SIQ2 or SiN), or it may include a

it hdy @fict@fe o 185drBF f&irlerg. InfHed8sh )G DR QX ;
PR el Rl 188 o K ibkcre ARG T B, Rk Pl epis

include a single resin
S W osi ng .at .l east .a rt of th
B ALt T JO e R R P
for u o avpid a_portion on which the ]
el 35 0 ThaS e PENB S E BIRLG Bk e s travoi apastion on
con ecied. The 15 passivation film 16 nay be di sposed
wiggh Er}ﬁé" esirades 3drang e sspend: intsgrenn@ion 35 areedpnoental. etThey

cover the electrode face 32. [0055] As shown in FIG
pagsivation filind 6tmaydesdigbsat en kb sitits 0ftht bigcteaizn 84 @andyycompletely

cover the electrode face 32.

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

contacting the second interconnection 25.

[0056] The first interconnection 20 and the second interconnection 25 are connected
at a connection section 26. In this connection section 26, one face of the first
interconnection 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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contacting the second interconnection 25. [0056] The

first interconnection 20 and the second

i nterconnection 25 are connected 20 at a connection
section 26. In this connection section 26, one face of

the first interconnection 20 overlaps with one face

of the second inferconnection 25, and they are

°86?f’ﬁE%‘t %e&“?lbg%ﬂf{ef?‘? ?‘:Qrﬁ 30drom pternaliodlasionsnmeisiig, gpd seon.
Is forned on the substrate 5 by a face connection

[808he e n Whils in thisembodimentotha pedasioh 1 @ andithe stbsratsSdamel insulating
i nterconnection 25. [0057] As shown in FIG 1, a
prapsities,38hendhvyi Isive imshiffepant yurfaes insulasibh beasherae alil it is Pfeferable to
the 25 like, and covers the connection section 26 and

ptdvide 45 ifiduiling ayel BéfBroh@id vedan RIS eSS @ rmidion face on the
connection section 26 and the 1C chip 30 from external

R S LA, 1AL

when t hey have .i nsuff.ici ent

R4 Rh e P BE ot o Sferogie mifhonlySiferng. spPesopre

{)r ov]'hg% n_insulating | ayer beforehand over an _
eCht e et 2197 the elelredsh 3+ aEhed@ chipsdO5up atenged faciig the

and the substrate 5. Specifically, it is preferable
sybstigte an  Shatds HIGSn ad hilepictdeso-chilédfacalomashethodin whieh the
i ke, be formed by an appropriate nmethod (sputtering,
elsgirades dhdf thy IC chipG0)are patkidedFaceloRNdn Zhe pddestall 16Ct r odes
34 of the I1C chip 30 are arranged facing the

R g SR et 450 P

facedown nethod in whitch the

A s

' AI %&i ng above the substrate 5, and connected to the

second interconnection 25 by a W re bondi ng net hod
etc, [00591 Manufacturing

' ngﬁ%ng wres of Au, A, _
[0f?h o0 Mygruiasturing Mathed fes\Rlectropisddyicesubsequent |y, a

nmet hod for manufacturing the electronic device | of
[0060]s  Subsaqberdiyne methwid for enwapbdmgdd cloctronic déwdeeehofthis
to FIGS. 3Ato 3D and FIGS. 4A to 4E. Firstly, as
engliodimerit wilFb&ex@Bdinediwith g¢forene: tb FIGES3A @ BB dAnd FIGH A to 4E.
pedestal 10. As already .
Firstly, as shown in FIG. 3A, a V-groove 11 is formed in the pedestal 10. As already

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 (dicingj 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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mentioned, Si is used as the material for the pedestal
10. The formation of the V-groove 11 nakes it easier
to formthe second interconnection 25 (explai ned

below). The V-groove | | can be fornmed by anisotropic
et ching, or fornmed nechani calt y using a 20 di agona

Begidy %*a9'r?t%%%t° sh it ; t”ﬁe(ﬂéf't?,?nl’oﬁh?hef
1, 10 4
] °°V§ééh 1Bes Golhf G METESRRGCkgh Hoh KON cothe

resin or the Ilke may be used instead. Wen the

spstatetSdty ong metkod fiemriong plating sphitering] spsittbamagiingy € Vily and
Jinsulation at all, an insulating later maybe provided
inkpet arethadt esicon n@ediabsuch as Ga} NP, dnd Q1. OIThe st PRER shkction 20
10. Also,the 25 sloping face | Ga at the end of the
29 de $éraled bY thSsubSrat S'Ebfo@&aﬁ@ bﬁﬁéﬂsﬂﬁfe%ﬂﬂ{:&% ah r&g (jilso be

an 14 acute angle, and may be an obtuse angl e 1 nst

f({Zr%Q‘?g!’tﬁ%n for mg@ﬁh&;ﬁ% t%@?lggféﬁ{g%?p EW& Hésf%ﬁ d onto

g titering, sputter skin D,
the Sggntra nr?é% h L, H ’é’teécq{’glF‘g}qnél W@Qéﬂ‘? tgﬁe 5I13F13
Au. The flrst |nterconnect|on 20 5 may be forned
ma IeKat ifges ingylation grafogdpatation at Fhanfinsufating later may be provided
i nterconnection 20 may al so be forned by a nethod
assigeessary oppliet substratg 5. or etching of a netal foil which
is affixed onto the substrate 5. Prior to formng the
[0062]er c OFheeabstRSS isWlighed Wigh fHepobifiah ¥hereMRSpedestal 10 is to be
insufficient surface insulation or no i nsuﬁjatl on at

|
at%ﬁhedﬁ gfdsﬂll}g gﬁegﬁale ngs efii_t%)?éd tg% s@?ﬁgarté;% B@t??lé{% ?{ﬁ]gﬁ@é: B8R Vin

h-
=

‘ be?;\géeglgf?nasc A gf %fﬁat%ﬁ kré i i/%,] ﬁef& li‘?g g(ﬁ}egfl?zt% g;lén eopz{sﬁzg onto the

t mnth e a ive 12 in betwee
g@égg, qlaﬂf‘as é%%@ﬁ%}@ lﬁ) @F]I:’el aC%edslwgt&a sepRane method
esi ve he sted onto the pedestal 10
tﬁ“é?‘&ﬂf‘é’ﬂ lflttupion hencischsingsan alioy eajisdikat weldingdadiesing by hard

securlng met hod other than metal diffusion bonding
Idsring; andisudhlldse. or the |i ke, wel di ng, adhesion by hard
15 sol dering, and such |ike.

- [0063] Subsequently, a method for forming the second interconnection 25 on the

first interconnection 20 and the pedestal 10 will be explained 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 clectronic device 1. Itis preferable that the faces of the

first interconnection 20 and the pedestal 10 be plasma-processed before forming the seed
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[ 0063] Subsequently, a nmethod for form ng the second
i nterconnection 25 on the first interconnection 20
and the pedestal 10 will be explained with reference
to FIGS. 4A to 4E. FIGS. 4A to 4E are cross-sectiona
views taken along the line BB of FIG 2. As shown in

451 10 d the pedestal 10 ar
et et s PERERTRS FhestOn BNty B BEFARNFE 3 i e
halladi um d% if.use he material for the seed

TEyRpcqion ek, 1 1t dspreiprable batdhe sqed davie 131b¢ fasmed by gputtering.

i rsed in a mxed solution that includes palladium
f%%%‘&l HhiGhvtBamghote restrs A5 frthereapplied wer ttheaentiacsedd Sayel 3, and
.as hydrochloric acid. This obtains the seed |ayer 13
lﬂ:@m@i bt licatingyn| I tiof stemdf fachhingiterphoteresiediess itas prkRra@sho apply a

the first interconnection 20 of the el ectronic device
résist hiaterial Br e adkife bbRte oRRIn AEsho] rebildl P okddr 38 avoid

i nterconnection 20 and the pedestal 10 be

s P : : ] . seed 15. | ayer ,13.
A B ST AP LA R Bl B Eonualipn 2 e e,
P& fﬂf first interconnection 20 etc. It is

preterable that the seed | ayer 13 be forned by
{iﬁgﬁter'ng. As shown in FIG 4B, a photo resist 15 is
[ ar;b?ei Rbgtageaist ke the sged dayer b3isl thgrepatteBied dmal preidetermined

cured by heating. In the step of form ng the photo
shape by photeithpgraphy. pSpeeifiedlyetht phajopésistd 55s exawialto light using a

mat eri al by spray-coating before form ng the photo
magswhith s anropen geterh Qo@aspoilling HHGHE RRBSG intdicdiBietion 25. While
connection section between the first interconnection

thAQ@naddinidhe used ARSI Fbe feldist, %Q@?{%’Ip%g%ls? g&h&’ als§ gé ?ged.l.s on

the seed layer 13 i's then pa a pre erm ned

pe | i fical t he 0
108697 PP MRk AR rrt? Bl iR ol o e R
e at t or.,respondi.ng .t o .t he second .

OB RS PRI L Gp ST A Db B E8 s o
d.%ogj tl age resi_at ,, @ nega-type resist could also be

157865 ‘fv Big-presighpal part dpa of the pheforesist dp end paprpasing I5b which

mask, the photo resist 15 is developed. As shown in
COprpYRond 9 the ppetppaticon oftbe miaskl 5 Avbred falen $3bis erp@Eid dseukht the

l'i ght dissolves, |eaving a residual part 15a of the
oppimog &5ly. e sitetopthing i db forme &R iréigo vk Paioi e photo resist 15 becomes

- the region where the second interconnection 25 is formed.

20

25

[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 252 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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15 correspond to the open pattern of the mask. A seed
| ayer 13a is exposed through the opening 15b. The
opening 15b formed by renoved part of the photo resist
15 becones the region where the second

i nterconnection 25 is forned“5100661 In FIG 4C, a

| ayer 25 f s nt.erconnection 25 is
%‘*es%%“séf e t‘t"i‘?‘t £, UYOMBGTIRGHER T B Py A gnay be used
at C|f|cally, the el ectronic device 1 is 20
oS direr i

% Cu plating solution for a predet erm ned
@KrIOd of tinme. This reduces copper ions in the
(6711t i ofs shovm InHEGp4T) sasttomh lagxir Qb seuhsisiof CueNi-phad veed
| ayer 13 as the nucleus, and separates out the copper
d¢rositailiat thy Brsrbdyer 25 Dy a ﬁbeerset)pﬁ@ele@trtﬂyﬁé %:la'tiﬁg’ 8F clécdlytic
is formed on the seed |l ayer 13 at a position

plaghg. e SPRREEIM ihrcblifecBiEs 95 gods@it?e'hgf H&eacttn'u e?e% stridtfire. A

first |ayer 25a extends fromt rst PEonnect I on
5 th , .
mepaay Gy *yf?fiftgﬁ%‘%? S S tﬁ?t@tr%b nCF iR dor

on. the 16_substrate, 5. . stead of Cu, another

O e HOET o L & Pl oD ich s RIS Ui oy Abesnd i e for
the flrst Iager 25a. [0067] As shown in FIG 4C, a

the &Iz by iohs formgdhe sgonsflagy, Whisprocasscenables the second
dep05|ted on the first layer 25a by a process of

intpseeahention @6 o be nplathiclg ratuced the impddyideCorintedcahnddbon HiBtance,
second interconnection 25 consequently has a

andiihdrédsayBe etr&itiof Qte%amd/tmeféahﬁéchaﬁ 23 ttli}ef%fb?} él?enﬁrst

adhesi on strength, such as Ti, W Ti-

inksREndcPibn 20 BRd fie sé&oﬂd?%t@fc&ﬁx?e@tlmgfg sti%u%eetro' aéqt %n? tﬁge\{ﬁy

resistivity, such AU, 1s use
forrrBt econ er. This

N R R R N .

nade t reduces e | npedance of interconnection
S@S&%ﬁ’%é‘@ ng gtc ﬁ@ﬁéﬁ@@g’ thersgcndrip@rronggetion 85 ghe Hrsd
. Intercannection 25. Preferably, the first
interropRecHom ¢ il alse be gished aveys e Jbengfratitis porfereblt ition different

should be formed fromnutually different materials
maeriabcheaused Farthe fios mtarentictivadOaind tie seténd in@ycoanectivnds.
~fromthe same material, during etching and the like
[0@68] t he As el@ndlin F1Ge ﬂ@p@ﬁtﬂ&érbd)ﬁy&@kto@@tuf, Bh,r 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.

[0070] In FIG. 4E, the seed layer 13 is etched away using the first layer 252 and the
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i nterconnection 20 will also be etched away.

Therefore, it is preferable that different 15
materials be used for the first interconnection 20 and
t he second interconnection 25. [0068] As shown in
FIG 4C, a soldered |ayer 25&70of Au, Sn, or the like

.S f he upper npst ce qf th lti.l ayered .

SeSordMTF S50l kS 1 PR POIBShgf Gfseetl vkt B Whiehibtmovetin he

as.plating. This soldered |ayer 25c inproves the

DRI O e setiaant L < desmito ARl b o TG ehing pocesn diay be

the el ectrodes 34 of the I C chip 30 packaged on the

psUfpgRGddyeves etchingTalrg efckivged | ayer 25c¢ need not be

formed on the second interconnection 25. In this

[60HE, t Ae shont indUGS! BORnMIB) e BRoadRteMS@mebnt BB onsequently

second i nterconnection 25 does not include the

haoh theltBeletesBhciRCeonk i

t he resﬁgual pgrt ?%a gggémﬁggﬁgﬁgéiggistl%gh§%€%aﬁ$ésmmnd
t he seed | r.13 i1s

1dyRPPHE tnd l%g sl)lg‘lgrég ]lf%}Jﬁg 25 cf, f%éq é&%{gﬂg %o & gqpooﬂﬁeeﬁlfg

et ched away using

- d | b Ks. ti f th d
e o oD D Msaes a0 ho  port Lon bel ow i he

%2idual part 15a of the photo resist 15. This etching
[(B‘r tes sRefigpingdo FiGr 3By the methpd\ien menudasiturinedhe diestronic device
etching. [0071] As shown in FIGS. 3C and 4E, the

wilbboerpliineddiugbermect i on 25 consequently 5 has a
mul til ayered structure consisting of the seed | ayer

[0033] t heA§ shosvn ih 2Y@Y 313 5Re IC Bgp Sﬁwh@kz%éea)éﬁ theZsPond@nd
the sol dered | ayer 25c, and extends fromthe top of

i ARSI e O Rl o
50 TR AR5 L OSSR 18,
in%g‘f(’%?‘iﬁ(%[oﬁgsisf c?tgclf:(ra %g&gg‘? iﬁgg’tq'i 28 ?sn@(g@ﬁlg%f fg%ﬁ%%%gcthi ig tr%len

el ectrodes 34 of the IC chip 30 are arranged facing
pac eétﬂﬁ’gtq‘%?l%c@dr?ﬁ3‘!)ﬁf@éﬂn@e@teéé%H@é@cmﬁémmomd&réogé@by]d
soldering or the like. Preferably, a resin (not shown) should be provided between the IC
chip 30 and the pedestal 10 in order to increase the reliability of the connection. Instead
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 silicon resin.  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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i nterconnection 25. In other words, the IC chip 30 is

arranged facedown. It is then packaged, and the

el ectrodes 34 are connected to the second

i nterconnection 25 by 15 soldering or the |iKke.

Preferably, a resin (not sholth) should be provided

C .chip,30 and.the pedestal 1Q in_order

SBEUREN He1E chip s Flidlag F‘T°PP€ e S N A S P

of usj sol dering as_the facedown packaging nethod in
R i Sfesatiba i3 Meldedoverharansetion Sraiopsd6 s 1, to

to use any type of nethod using a netal bunp, such as
maKe i) less bikplrito gensrate essidualntiesss uSince drerresin 36 movers, from the

Alternatively in the step of packaging the I1C chip 20
s@Biratetiethe ComteictioBectivys TeandBokag eebodd iftdleoEREGRHDS, and the

i nterconnection 25 in a face-up arrangenent (wth the

padkegd fef@solfe [@EhiPBOURVRRAS JosisBAG: igliﬁrtﬁ:hﬁaﬁé' rﬁ%%i%lﬁy

can then be connected to the second’I nterconnectl

- ' j . US| i kes of A, etc. 0074
b R e R e s SO
10028 | & rodng e Reumol ey Watimsring ihaelesaane dice | of this

between 25 the first interconnection 20 and the second
embdimennince the second ingreonneetiondifie forinod by ebitingrit && beFormed
bet ween the I C chip 30 and the second interconnection
from the firsi intepecmhestioin| 26 dnaheisubsiate b esibe paddstul 10w $§ihgls rocess.
as the resin 35 nol ded over the connection sections 26
[0876€] 36, THivenablek theifirsd ifEcohhdeBbl 20 AnDMBSERNE it&btHERion 25 to
stress. Since the resin 35 covers, fromthe substrate

bereliAHIE 4 0BBEE 220 e&%ﬁ‘f&gﬂf E%r%gct@tf‘ g)lggtﬁer. the second

i nterconnection 25, an package section of the
chi ()] -resistance i rticular . is de
OB ey Bl g b b BRufoT Bien T bfiveenite Boaesti T4 e
ufactured by_the above steps. [0075] According to
s B R Ao L5 2Ry tierchtrdh niCobpasbok shmbI gelopaeionlarly
. of this _engodinent since the second interconnection
ingrgased i islinhubity gty sushiap guoistire eesistanee ¢yplarbending, and thpping.

first interconnection 20 on the substrate 5 to the

- Fugtberarare|sineg therfirat lsyargise ipoonebesn tha Girdt @0%6nnbbiien 20 in a single

enabl es the first interconnection 20 and the second
plitmg pravesy) éetd isno 2bed for aliepaiaé stoPbiconaétmbMISd: RRGconnection
el ectrically connected together.
20 and the second interconnection 25. This reduces the cost. When the second
interconnection 25 is formed by, for example, 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
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[0077] . - The reliability of the connection section.
26 between the pedestal 10 and the second

i nterconnection 25 is thereby increased. Connection
reliability is particularly increased in reliability

tests such as noisture resisi@nce cycle, bending, and
15 Furt he the first layer 25a is

. i ng. nor e, .Sjnc

Rl i ERTRET TPEIC SO b e Spgicaen surface.
g#ﬁéing process, there is no need for a separate step

84784 o nnERHGagOFe gines the subsireisrcis previded on thegedastal t0nend the
second interconnection 25. This reduces the cost. Wen

seqpad deiersprenection 2T sentraned aro 8 fedestad ! Optle Dacond Miterconnection
exanpl e, sputtering, a vacuum devi ce nust

26 eay beiiadaedridyictbe vatotht RGtrodes NS 8t SRighdrglobifitn MRthdp face of
performed in a vacuum In 20 contrast according to

R WubstRd9di PRALT ths 10 %ﬁigtjgﬁ:a%ﬁ(gﬁg ggbgwa\%g%g ?#1 i%lge\r)sluégrate 5

is formed by a proces

' ' | i m nat [ L tl d .
11T B s D' ol el ol e oG B B ol Rt sp . his
PP RAHES R chp 1o e dechmed byperidinzaieprdsatal 10 between

iMmersed in a ﬂéaping solution and the second
thesplsiatsnhand: the IC 2l5p38. dEheefore thedf) ohifp3D tanchegmekhged yéth high
13, 25 thereby enabling the plating to be deposited
destsip by theBobstetos, enatdingtthdblectaaohsic 9 th BE 81206 BREG on
can be fornmed on the IC chip 30 which has a conplexly
[0one) en suedstp@t of 1he 9idB Fads\Wr HIRGIHRA 10 ShdhGR i
substrate 5 |§s pr ovi deda1 on the epedestzlil 10?‘%%(;%0%1%&%102[
whRE ARfed AR HERPIRAL ' LESEL AL i
pedes al 10" thg’?@éggﬁé |ﬁlft§??%ﬁé§gatcfgg%%e§§bsir§% }e This
Iggg ive with.t | ectrodes 34 at. a higher .
P pos?st b E&tﬂﬁéﬁl FRETEERY c§°*8§’e%£%%°%%%§W%i~‘@m§?ﬂ%ﬁtwn 26
bi% tq% IC§ﬂﬂ¢kﬁo cannot be directly packaged on the
L5 SPHRE Jsandierevents the seqond intgyrennseftanys e ibipskisiz. ¢ Rince the
substrate 5, restrictions on its area, and so on, this
slQnipticFkOR slenpaiBt asacuiveangls witlh respecototthe tvp fperokfabreshibisyate 5,
provi ding the pedestal 10 between the substrate 5 and

the pradie@ afithesl8ging Tiverl 84 or gentlé.heTHiCemshiep 30 Heabcdid

~ packaged with high density on the substrate 5,
inlercabhdctign R & eligelyne ete@k,oleﬁmyepﬂey&ﬁing ehdReS BB Fhection 25

10 [00791 At least part of the side Tace of the
frae BRakiAb ad@incRAbiHE R rbiMbity QRHALILAGEC HedBe 1. When the second
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.
[0080] The IC chip 30 is provided on the pedestal 10 and connected to the second
interconnection 25. Therefore, since the electrodes 34 of the IC chip 30 provided on the
pedestal 10 are connected o the second interconnection 25 on the pedestal 10, the
electrodes 34 of the IC 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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whi ch sl opes at an acute angle with respect to the top
face of the substrate 5. This prevents the second

i nterconnection 25 from bendi ng acutely at the
connection section 26 on the substrate 5, and

prevents the second intercondecti on 25 from breaki ng-
pes at an acute angle

Sin he. .sloping face | Oa slo ]
PPt b Biabfr B IPH ahnfe PUERREP Ao SHIEGHOTRLD the ACSiE of the
t he gradient of the sloping face 10a is gentle. This

SEURERE s resigtions A2 ifserer and saens thivembeartiinent epsblesthe electrodes 34
unlikely to break, reliably preventing the second

of the d€ chipridao bomads eleftrioatlbeomdinitivg withcthé first aastamettm 20 of
reliability of the electronic device 1. Wen the

theaabsigte 3 vib iccsebRiRiCihicabna&etibs 25 6f MRGeR¥stA 16t hod such
as CVD, the sloping face I Ca of the pedestal 10 can

[du82f or ngééoﬁdEﬁgog;g{egtse angle to the top face of the
substrate 5. 20 [00801 The I1C chip 30 is provided on

pe and connected.to the second. )
100881, PCeSReluchly. 3 ERARG SRl tnh ot lE N nisdevisaat isa
.of the | C chip 30 provided on the pedestal 10 are
lngﬂﬁﬁﬁéﬁggepﬁp@ﬁﬁgsecond i nterconnection 2 5 on the
pedestal 10, the electrodes 34 of the IC chip 30 can
[0984]ve.d dn glisriérgicanhodlimenthaten forsurtpsthe ated 1dyey i 3 ovérahe entire faces
second i nterconnection 25. 25 100811 When provi di ng
oftthesub&irat b pnd theqredesued 191ihs tepddrepastitidried biiehe hotdeRisBG (the
is 20 provided at a higher position than the substrate
opentiigd 5bis HRE to FoinP D s8¢bnl MeidEHBforP25. e S lehfofiment

5, restrictions on its area, and so on, this

1 . i i l se e.?’sﬁ S Ii er}:. in
RS ES ARG (FUSHLERNT S o 501k afotne
vi,a the second

' ti.on 20 of the substrate 5
- SRSt enedin fisSpBtcaplie BB Sdilovmpiocond

. Enbodi nent _10083] Subsequently, an exenplary
I EFAOBRA HRR b“ftg%fh}oé"l“ég bY oltibe o nesdhe pasreonsiiistiemef ba method
W || be explained. [00841 In the first enbodi nent,

fopformingsthe ethargpattamsdeihg shmy ey thafahefirst erabatimentalckaited above,
_of the substrate 5 and the pedestal 10, the region

likggpnstitucanedmbnts tiealepiznated belkstefetct hbiferals and are not

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 subsrate 5 are treated with a silane

coupling film.  Specifically, an inkjet (IJ) method, a slit coat method, printing, or a spin

_coat method, 1s used to apply a liquid material which includes a silane coupling film such

as to entirely cover the faces of the first interconnection 20 and the pedestal 10.

[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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10 opening 15b) is plated to formthe second

I nterconnection 25. The second enbodi nent differs in
that a silane coupling filmis disposed on the
substrate 5 by a silane coupling process, a seed

| ayer is disposed on this sidlane coupling film and

d _Lnpterconnect.ion 25 i.s en.for .Qy.
hPEREEEANG Wl FHE BRERanERRaEctie porra e HeEidtinggartem
or formng the other patterns is the sanme as that of
l%‘ﬁ&‘ F sk S ERIERsRRIE (esiaTennacalisn pattern snalidies the second
.constituent elenents are designated by |ike reference

IReIREPtoIadd are not repetitiously expl ai ned. [0085]
FIGS. 5A to 5D are cross-sectional views of the

[CO8BEt r oNext, e vilame cofiplink@GilmzipplictkieRhadudigatt Bes friadRidd-Wath
and depict steps of form ng the second interconnection

uRGviolt retgllﬁ guf)ﬁ ¢ iAkeY £ ONIRG &195&;81% @%di%%%e?%ﬂqgﬂlﬁl'eltge

10. In A, the entire faces o esta

: AP Sy tion. 20.,0n t.he substrate. 5
SIBAE cblifing M, 2 bt G B PG ob Gk i st 350Ha8 1672 open
ecificall dnkjet (1J) nethod, a slit._ coat ]

PHEHEde Bl?‘i“%‘{% %,IS wgoiveé&iﬂd re%"&?- mheeadt of; the pilang cpgpling
apply a liquid material which includes a silane

fily, Whichagngtiradiated hy theailtrayidetraysaemains ve thet ubstfae s of

the first interconnection 20 and the pedestal 10.

[0088i861 Insdistmgwiiraviolet Bys Bough thesgen pattéra\vif fig: dening 18a in the
opening 18a is attached over the 25 substrate 5. The

- maykel8 ipakit GfaAn@fenitiles O SIMind Godiie i fimith 8e FBSdved Betained

corresponds to an 21 unformed pattern w thout the

acs S0 MR EAANES L, 25, and a light-shi el ding
pat?%ﬁn % 8b in thg mask 18 corresponds to an

hedier ¢ | QF ern incl uding the second .
(O ¢ RS o i BBbi Bt Al et B P e syl g of
ﬂjiﬁnwaggﬁjeq.to the substrate 5 is irradiated with 5
LS P ERE e st hr ough the mask 18. Since
@%ﬁraviolet rays di ssolve and renove the silane
[0%YUp! i A5 showayn BIGy APy this obtaies & residbel pagem 9 the ilane coupling
whi ch corresponds to the open pattern of the opening
filmggricspodiling 66 thedntarvdnueetion patteri bigthe second fntérbenmeti@n®s, which

coupling filmwhich is not irradiated by the
extently fumahefirst Mygcin@s@ion 0@ thdSubsthis § k@il pedestal 10, on the first

interconnection 20 and the pedestal 10. While in this embodiment, 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. 5C, 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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100881 Irradiating ultraviolet rays through the open
pattern of the opening 18a in the 10 mask 18 in this
manner enables the silane coupling filmto be
renoved/ retained according to a predeterm ned
pattern. [00891 The second i #& er connection 25 is

. esi dual pattern, of the
ngiﬁgaﬁgﬁ%%be%ﬁ%%?ﬁoﬁ@f‘?ﬁ 01 As shown in FIG 5B, this

ins,a resid ttern 19 of the silane coupling
215 | 8‘?(}"8&1&3% ﬂS ¢ Bateral fonfosnugibesacprshingrieanapetion 25 is

of the second interconnection 25, which extends from
F‘?E‘félf?cf P the jsepddaves A A by tpesleqoldiv pldtimgsufmtrtat sechbnd o t he
_pedestal 10, on the first interconnection 20 and the
Ijegenneation1Zp. \Bpidifcally, theickecrofiodevient is ihgr&idliRR€u plating
coupling filmis dissolved and renoved by irradiation

salfition for aytedbeimingd feriddtor¢d. d Taldeaal .%dbgk ioB€in the solution

di ssol ved and renoved by irradiation o aser or

with €5 MRS hicl Corls AR lnd Qe iag’ara E%Qel at{p? gl}ciguggseh?ax%se{s ﬂétg the

i s then provided over the resi
in_.the pattern

j ing .filmwhich is_forne
cHpp XU ERH L b, R Rt st v er5a e elope desteapnection
2%0. As in the first enbodi nent, palladium (Pd) can be
Ui the seed; lnver 134t @ posiffors eoprespradingdel thesgeond idtercbondctioms.
the seed layer 13, the electronic device | is
Theseeonsidaterqpnaeation 38l estohdst fram thehfarst inteadontesionab loadhdsibstrate
and stannum and is then processed 25 with an acid
5 subh patestaly i odhh subseqasit gackzghg stopliBd @oh RIS ERRMARNESS is
13 consisting only 22 of palladiumon the silane
elenti@llly REndelcledto QAR K0S WPMRe pliefihiF0. SPhst@dBHE! htither
for formng the second interconhection 25 1S ’
cotl @RPFE hﬁ%tﬁpsﬁcﬂ ?isﬁ]?—?)%r lA%yrggy l%esltlstf): ad) ngg!%%eol(r:lgrh.l%l foh&ecﬁm 25.

platlngto ormthe secon nterco

OB L R TG

pl a
tjne. This reduces copper ions in the solution wth
OWthgﬁi?&lﬂV%ro%Sam MLl lpgRaseiathickaess plthe sesand ayescomr@otian 25,
the nucl eus, separates out the copper (conductive
therehyeglyiag yhe sserndintsthgoeesctian 25 asnultilayeed @5anaé. t he
second i nterconnection
[0094] Any type of method such as plating can be used to provide a soldered layer

25¢ of Au, Sn, or the like, on the second interconnection 25.

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

20

25

coupling, the seed layer ‘13 can be disposed selectively ohly on the remaining portioﬁs 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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25 on the seed layer 13 at a position corresponding to
the second i nterconnection 25. The second

i nt erconnection 25 extends fromthe first

i nterconnection 20 on the substrate 10 5 to the

pedestal 10. In a subsequenthackaging step, the
| ectrically connected

rconnect.i [

PISERE Lt R OHE Y Fhn o, TyufuSiont Stee e ser@danigeomnection
23; fanoég conductive material such as Ni-p or Au

y formed, by glagiae theands fomeed inesmglpreesss Gamabe first 00931
As in the first enbodi nent, the second |ayer 25b can
I%TQTCQEWEWIE 2@ omthepbatiates toghe pétesthl 105 tndbliyig theXtrat ihRRrconnection
order to increase a thickness of the second
Z0rand theoseomndtintervoRectid® 25 BebedlyctBéatly '&Gnﬁe’&%d%?qmédoondmg
i nterconnection 25 a nultilayered structure.

Shwee the/ REord infERIARELLBHEH i 5@1"% El%tlﬁf%gbﬁc&fﬁ??% c%]ls Eeeded

provi de a sol dered Iayer
Q ctlon 5. 100951 According to
© ﬁurtsaﬁgﬁ%@}éﬁrﬂgntoﬂhg nce W& WSt rate 5 s processed by

the seed layer 13 can be disposed
-[@%kgct|$@¥€gﬂhP¥H§H the remaining portions of 20 the

silane coupling film B{gglatlng the seed layer 13, it
[0097} 0 s sP#hsequestly. @rthird prabedimenicof thaxtlestmoitndesice ofiti25nvention

material only on the seed | ayer 13. This enables the

will be expilainek connecti on 20 and the second
I nterconnection 25 to be reliably electrically

[0098nect Bid. Byind 1@ Has @kﬁl&aat&?%{!ia%mﬁseoftﬁ@ae&fdn&@@vkdet y

of the connection section 26" between the |rs

adcobdRh d fife
A Bl K070 BB SR OB Bty
I cre liabilit ests such as
M’%‘t lﬁ#e@?sé‘fﬁé% bt dhddor forfrenden iaewaesa}tawlﬁ@mc
d gi : ce t he second i nterconnection 25 is.
FHrodigy B0 EKRIGRGTY P IE of Bitheioe Alograniogyvdce 2 (resin 35
ptrocess fromthe first interconnection 20 on the
’@E?a%qdrlaf?@ viped 1R persprstise fram alertieahdisédtiog. t hikefcbnsgituent
i nterconnection 20 and the second interconnection 25
elemerigtocthesstof itteafitstyentmdireatt ack deyighaedbptikeliofigence nShiteds and
the second interconnection 25 is forned by plating, no
ary aciuapatidieusig explsineeded, el i m nating equi pnent outl ay
and reduci ng costs.
[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, Au, 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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[0096] Third Enbodi nent [0097] Subsequently, a third
enbodi nent of the electronic device of the invention

will be explained. 10 [0098] FIG 6 and FIG 7 are

expl anatory di agrans of the electronic device

according to a third enbodidnt. FIG 6 is a
cr.oss-sectional ' view taken along the arrowed.|.ine

platiog. of The cenfiguration of ths elgstropisrdevica s ptbsmtisg identical to that of the
represents an electronic device. FIG 7 is an
elestpinéadaviseyl qfltlanfinsi embasiimer t AsfhavreindlIEc 6 rtbaElectdmic device 2
2 (resin 35 explained later) viewed in perspective
inchxdes the wabistrite 3| ardl the pédesmal 10-vkRhGopdtidediemthebbstrate 5. The
elements to those of the first enbodi ment are

p&RSthONMAL Gile ) th l%sﬁa&f: Srb?'iﬁcead}féﬁ% By @0d ThakgstNot

repetitiously explalned. "[0099] he el ectronic
R

rst 0 con cted such as to cover the
SH?F@EP?%H@SSQﬁF Ei riF’E}des 34 are formed on the
el ectrode face 32 of the IC chip 30, 20 and consi st of
[09108]t o Theside Tags oAthe prdestalsi@ihas p slypigdadeolda vdngh Hones avith
below) is formed around the periphery of the IC chip
re§@ct thahgiop ametof thei sdbstatd Hin ThHe ddpingefaee 1 0a0id @sar3abutd dnglesto the
preferable that the el ectrodes 34 be entirely covered
toEYaCB'oﬁtﬂe%ﬁbﬁfatd\Q Oheti0QhlY 3@5‘15 c%e& onﬁ&&&ﬁh@pé@siam. A
unps of a netal such as Al, , Cu,” N, Au, and

bal f2c8 1 LpfERE: c%g) 561@ féfﬁ!eﬁ Shfo 311@ P]ff'd%iltal ﬂf@itﬁl oﬁ(ﬂfgivg rllaafer 39

con UCtI on bet secon erconnec

el ectr 34 Th . .
tofsBferient, A RO e oy Qv Ele Per B el o I i 36y i
] nfi %uratl of the electronlc device 2.is otherw se
m‘vf‘gaémg gction40 hapa ploging fase 40r avichssones deward theougar sidge At this

first enbodinent. As shown in FIG 6, the electronic

sloping fage 402, thedhighnsss efiibe insblotingsestion 40 etadually dsetvesasdtom the

10 which is provided on the substrate 5. The pedestal
insudating séétivedOttowart ¢hespeldettalatle Thbwefdreghathivksstypart|od yier

12. The first 5 interconnection 20 is fornmed on the
insuldaip fsédtidn 40 RYntacti Bl TOLhsIT0) 208 tHRl thihh&d pars BE suRging
section 40 is most distant from the IC chip 30.
[00101] ~ The insulating section 40 is formed from 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 mayl contact the side faces of the IC chip 30. That is, there

need not be a gap between the insulating 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]  Asshown 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

25

interconnection 25 connects to the first interconnection 20 on the substrate 5, and is
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sputter masking, CVD, and inkjet method. 100100] The

side face of the pedestal 10 has a sloping face | QCa

whi ch slopes with respect to the top face of the
substrate 5. The sloping face 10a is at an acute angle

to the top face of the substsrate 5. The IC chip 30 is
arranged on top of the pedestal 10. A 10 back face 31
exgfactadeoniaghe Rioping daded Oapf Fi®d andtoptc the ppdedieb @l Moreowarhthe
an adhesive |l ayer 39 therebetween. An insulating

sewend intercetBecnesSds exteacsiddatd the slopiaf fideelOh Gf teiimsuBing section
This insulating section 40 has a sl oping face 40a

40BhCEonBtARESD thoNBdtbdENSA RiHnBd of tHQlechbdd BcS32 §f MRTM gmp 30.
face 40a, the thickness of the insulating section 40

TEEBRMR ] the dGGIEAGE ﬁ%cqw e He H%S%Lﬂt&?%l’ﬁl%ﬁﬁ O 4 the

toward the pedest ore part

[ suI t| ng. sec 40 contacts
sdgnd ﬂlﬁea“lnﬂ% AR el B e figd I pveugeryigfone fuce
ﬁg st dlstant fron1the IC Chlgﬁ]O 100101] The
of the stcand miprexmestion 2poandstheyamsaniccishtegcter.er Thit i ng
electrical insulating (e.g., resin). The insulating
canaectionrsed®nidgyis frembd omdie: subsirateas by & faee eonnectimt atwedn the first
than the adhesive layer 39, or fromthe sanme material .

infiscdninedtion 20 @ gt sadund, inRfbohhetibn 35! a8ihdi@rls of theQdnAtion
may contact the side faces of the IC chip 30. That is,

i@ $6 bR
LR TR0 B ROt D SRR SR 0y e

R S 5 B

THi e B SRt feoton o <o raip ot %%e%éwf%cwneeﬁon

phot o] i t hography, as in the electronlc device 1. The

- bebweasribe sesondinisresnprdioni2rnd thedontredess34 o the fir st

i nterconnection 20 on the substrate 5, and is 25

108183 actldd resin 35 ¢dverssho ¥ plgp Bécmoldie anfl pFiteting thnebnoedtion
"~ the pedestal 10. Mreover, the second interconnection

se@bon 26 itweaachersohiicdihectin®i g theeotliatetdonhéifion 25, and
i nsul ating section 40 and connected to the el ectrodes

thSdorin@étiRte@bnl IsbeBh QA thOR e HiF 38 aﬁ)ﬁ?th@fseéoﬂﬁ nllt&cﬁllﬂ{e‘atlglp% In

Ther efore, at the connecti on section bet ween t

'aﬁﬁﬁge'rx{éhﬁ HRQRAESS 'cgﬂerg, @0 sMstrate 5 , the connection sections 26

-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
ped_estal 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 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 connection section 26 is
formed on the substrate 5 by2g face connection between
the first interconnection 20 and the second
19.7md theoppdesali 19ns abixedsprtp ther yustrate 5t hia onkEche Ba chip 30 is
section 36 between the el ectrodes 34 and the second
thentéied onwche prle@sl 1 loméng the adlokive bayel 89.f iRISt 8C is a schematic
i nterconnection 20 overlaps with the el ectrodes 34,

repigedtiin @tke KOEHEso.ed together. That is, the
connection section 36 is formed on the substrate 5 by

LS LG ATl R SR D
R L3, 3 R BRI T o

@Ge secgnd i nterconnection 25, and 15 the connecti on
Hads forpied 98 thropidamesaeionc \tirh 280 shongs tomard tie atom face of the

i nterconnection 25. In this arrangenent, the resin 35
pedestal ¥) towardithe bterstidis t rlednd]atingseation H8 atdyde femedd foms a

26 and 36, the second interconnection 25, and the
repiackeigss mdnidatesi, siltonimodifitdpal Pimiddisin{ dpRKE Riin,

particularly increases the reliability of noisture

e e ot b RO B Al (PN SRRY P ehrorarale 50
f ' i | 2.0f thi .

TSR B 40 G RS O VR Pl of Py in
A 8F. | hi nmbod|j t, .t - of . . .

a G Pacolte i apbés%eeé%é S i b G b ppedinge mpggal which

of affixing the pedestal 10 to the substrate 5

. step ! L .
- Is dffspent oythey of thsmlhesipeiagant whichdprmes thp expangion pronessend9, pothe

15

20

25

the steps of the first enbodinment and will not be
sapgeatérial.o uk isypreferible thatdhe 26e{ GBhOEEctRides 34 yn thedCRhESI0 be

8A and 8B, the sloping face | Ca is fornmed on the
enfissfiesdvaled2y pl@tingam(Nioh theflikde s Thls ptdrehts f@hiative df anésdization

the substrate 5. In FIG 8 C, the ICchip 3 0is then

filaf dnl the dleiddes e RegaefeaiblelBatttin}d cbRgstAE e 8 Vel nBd&Sal such
39. FIG 8Cis a schematic representation of the IC

as A Wi-80 ¢y, Ni, Au, and Ag, be formed on the electrodes 34 to achieve electrical

conduction between the second interconnection 25 and the electrodes 34.

[00108] In FIG. 8E, the second interconnection 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 conductiViW 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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1001071 As shown in FIG 81), the insulating section

40 is then fanned on the side 5 faces of the IC chip

30. In the step of formng the insulating section 40,

the sloping face 40a is forned on the insulating

section 40 such as to slopesptoward the bottom face of
.the pedestal 10 toward the outer side. The insulating

I reennsatiqopattgsod thesenend intepennacctiop 2i5nis $erotedas the top faces of
pol yi m de resin, silicon-nodified polyimde resin,
ttegoxtyintessinnectios 20, thopedesdi 10, etk siing/fac@€s0auf the insulating section
benzocycl obut ene (BCB), and pol ybenzoxazole (PBO . 10

ATheditisid aip 58 SBfetse@hd4Refdndifioh 05 1B HeP¥epBitdd Jﬁ%ﬁﬁeed
dry film The

liquefied resin, or by firmy fixing a

: . . %0 be . . i

ol 51 BRoSE RARGeAR iag, Db IS RIS 2
 BROE e SR e A ity BB A sevch s R amTestes 25

of the electrodes 34 on the I1C chip 30 be entirel

- Ceppaneandynific stoand Hyereenneption 24 ¢ha heifk@edmclsthptiévretmé from the

formation of an oxidization 15 filmon the el ectrodes
topaf thetfirstsintsraehnectioh 80 Hathelpedysal d Omad ticisipingf face 40atflthe

material such as A, Ni-C, Cu, N, Au, and Ag, be
inbulanckeotion 4G te1he elet@6RS 334nltRe RBTARE 1R 1€hip B®! As shown

conducti on between the second interconnection 25 and

intie. 2| 8Sidcehie &té&m&ﬁ%h%]cohﬂec@ tg‘thegﬁ’shl{él&?(fo?)ggﬁﬁﬂ 20 on the

i nterconnection 25 connects to t

' ' 0 4ys | d th te 5. Si
s SINGEC SRt o B e PR OghetGof dodlve BeBaopie e

t f A hjp 30, i.e., toth | ectrod 34
ctiRarC Lo dhe 18P PUC ol BoprolorbiSisihmes i aresionavta by

25 obtains conductivity between the first
previded e theden tae obibe sleafredss 3d o8 therlEdbip I¥to spOBEBIKiditasion.
second interconnection 25 is fornmed using a nethod
[08L asAsphawnmgFIG. $Futhe eohmgtions getive26 betsikemthe FEYD,
and inkjet nethod. Specifically, as in the formation
in@2fonmddiod 20fnd the sbdond tinteRbOsHcHBNLS, ahlitheTERMIP R0, QFe doFered by
whi ch corresponds to the. 27 interconnection pattern

th@festnlB3. SGBERRcHHHIEHSHESE 1he hveReor 18 ir%aﬁﬁﬂ@@ué&rbaf H1€ ab AR

faces of the first interconnection the pedesta
stepd, the sloping face 40a of the insulating section

[00111]  According to the manufacturing 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 interconnecﬁon 25 can be connected on the substrate 5 by face contact. This

inqreases the strength of the connection section 26 between the first interconnection 20

- and the second interconnection 25, increases the reliability of the connection in reliability

tests such as moisture resistance cycle, bending, and dropping, and prevents breakage by -
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40, and the I C chip 30. The second interconnection 25
is then deposited on the seed |ayer 13 by a process
of nonelectrolytic plating. Using the second

i nterconnection 25 as 5 a nmask, the seed layer 13 is
removed by etching to formtdg second interconnection
25. Consequently, the second interconnection 25 can
ingeeasing mhecstrength of Hetcohtectixm ssvtionf rom t he top of the
first interconnection 20, via the pedestal 10 and the

[60102) ngSihacs 1élepaf oftthesidé Rt bhihe PAISRE 10 Hludes the @loblh% face
el ectrodes 34 on the top face of the IC chip 30.

160@1Rh sioBeddt @n adute %ﬁgle SRR ﬂ{e_ocg;?l ﬁggbf Qe sﬁétr%tg 5,itis

connects to the fi i nt erconnect i

nt act co
P%?’Z%{: Iishy s o oBA§ & 0@38%0@5%{8 Sfifgacuigty, g genpecton
C chip 30. preferabl e that bunps or a
S%HP’P &@W fﬁé%eareds%al 1&6619 R TRPERAE fio Ingher geqsdshe pggend
el ectrodes 34 of the IC chip 30 to suppress
ingsEEiingetianoa?. can be preventedonhuvaking, therddy i8feasingghe reliability of
connection section 26 between the first
therleetromindedté 2n 20 and the second i nterconnection 25,
and the I1C chip 30, are covered by 15 the resin 35.

[00hE3[e] EeRehGhihe pelf4ial €0 & ot udcdGnll MESAL AN Rith a sloping face is
nanufactured by the above steps 1001111 According to

peIcP h| i f:thn%MB 'tl{é%u?ﬁ\tal&o? ﬂflé){ n?er 0%509{(])' %g %Sﬁ/l)g ﬁreaef*nted

odi mren as’in ronic vice
CERRANE R %%gﬁg@z ML I
overlaps the first interconnection 20 20, achieving

the glectgie dedsfduct i vity between the first
i nterconnection 20 and the second i nterconnection 25.

- [0A114)he SugeribelG orip $8 it providedon theepefigstad 10 and the electrodes 34 of

i nterconnection 20 and the second interconnection 25

the 30 chip 30anneninededd thbsconbiiteradmmettidn? 5 e eleettd@d Y. become
This increases the strength of the connection section

codBudivtWwagNthe st fritérednne 8@ TOREE LiRGark S viad sthd
second interconnection 25, increases the reliability

inffcohR&oAngection in reliability 25 tests such as
nol sture resistance cycle bendi ng, and dropping, and

[08{1"25!:2 ] 8%@0%%5 argtgrﬁoxyn Pon 25 cr:oen%gcl:tg & tiut,] glegt ! eg 93 Iilorrned on%he
electrode face 32 of the IC chip 30. The second interconnection 25 is connected to the
electrodes 34 after arraﬁging the IC chip 30 on the pedestal 10. The second
interconnection 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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[00112] Since at least part of the side face of the
pedestal 10 includes the sloping face | Ca which

sl opes at an acute angle with respect to the top face
of the substrate 5, it is possible to prevent the
second i nterconnection 25 fr@m bendi ng acutely at the
connection 5 section 26 with the pedestal 10 and the
setibs@f.ate 5. I n other words the second

i nterconnection 25 can be prevented from breaki ng,

[00he6le bYFdireesapie] Wikn dheextephdl d@ick héty ufn thé BehnetRmise@iInC26 due
device 2. 1001131 Even if the pedestal 10 is not used

oA eleBfori Ca&leR gt@ng"l’%énp oﬁdéb]gé?li, ﬂﬁs H@GRioh ?rev@ﬁtg kR98€nection
directly onto the substrate 5, "the secon
' nnection 2 an be prevented..10 f.rom breaking

soflbFpE RO R 80 BeBA G Bt Fhpyhy of LRT AR
increasing the reliability of the_electronic device.

Fugisipare. siivrthe sqepnd jngereqnniscting 35.can be forged sappltageously to
pedestal 10 and the el ectrodes 34 of the IC chip 30

camectigribiedhetirst wiareranedivnr?d, thetmemborefenanufeti@ig stepe can be
el ectrodes 34 becone conductive with the first

reiindedr ¢ hnemwtintivhaldectionichievivud) sibeatie shuviufe ihbledsecgras many
15 interconnection 25. 100115] The second

confb@ToRSRERIhIRR of &elgsofﬂf‘ Rfrindngl iRiekddan&hi6 s bEORES thddirst
formed on the electrode face 32 of the IC chip 30.

inffonnEG R dnl HeHEIPAGTI Mater  HYRGE Sl udfiment, even

.-pedestal .10. .The secon i nterconnection .25 can

iR B bt o P RO ORnS Hiermnter ebiths faa ba
20 sipul taneously, greatly sinplifying the step_ of

regygsd sHCE QrRly e s ineeded torfpan thespeand antercpynegtion Sdess
of photolithography, a photo resist can be patterned

[00b1 Hat dhincertbe sssowhigter¢annectivor?dds extomted Hntoshe slopingiface 10a on
thus be formed with a very fine pitch. According to

the kids faceefitfegetiestd] 10, ireddinthrefentdddronh brbkiagidoe tebendimg 2cutely
t he connecti on between the first interconnection 20

at @tbohNEctiDA 66Tdn 28 Rl BRGI1OR1AD 28l tHh@baRRNSECLi On

section 26 on the 25 substrate 5 is planar rather than

[agig f3far -Afd if&d_iﬂg%@"i‘é%ﬁip@beoﬂhé Gk A, R oGRINAREIhRLL tion

25 is formed on the electrodes 34 on the back face 31 of the IC chip 30. Therefore, the

_second interconnection 25 can be manufactured and connected to the IC chip 30

simultaneously, simplifying the step of manufacturing the electronic device 2.

B [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

prevenied. Since the insulating section 40 includes the sloping face 40a, this sloping
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section 26. 1001161 For exanple, when an externa

force acts upon the connection section 26 due to the
el ectroni c device 2 being bent or dropped, this

i nvention prevents the connection section 26 from
breaki ng and thereby increasgs the reliability of the
connection. 5 Furthernore, since the second
fdca s camrhrastd wrpr@@nt the sbend drterednrection 2 Sfrenushtylythending
connecting it to the first interconnection 20, the

whemeeractiig (e Redonad inteictitheSti@PSS ©aRe Hectrddesiye 8the [M chip 30.
conventi onal el ectronic devices, when the structure

ThRGHMERS tif GESRLinfRdYinecHiBR DS %hpm%(ei%%'\: INERRL ?llgénsl,% face 40a

steps for form ng I nterconnection en the

' ' he, ekectrodes. al sq i ncreases... |
S8 SRR P bl g OrLee ST B St 888 Egiepl e he

i ncl udes a great. nunber of connectjons, the nunber of
S%P%Ap@%&%mms‘gm M@bf&sgcheéhwdystah@ Recamey gentlequeientipg the

formthe second interconnection 25. [00117] Since the
sesprdinipreanneqtioo?deom bisakisgi s extracted onto the

sloping face | Ca on .the side face of the pedestal
[00020]i t Ineiderballypinehie ein®ddifreattier seadsidrigtefioandctoD 25 Sar g

acutely at the connection section 26 between the

fopaees e slPir¥ded 418 bg%?ﬁﬁérﬁl Qrthe iR, IAHd LBde ARARE as when the
formng the I'C chip 30 on tRe pedestal 10, the second

T R

second..i nt erconnection 25 can.be manuf act d and .
o436 SIS e H R REE T BHPETortRC ERIFip eegs g foces (he sputtering
sigEIityin the step of manufacturing the electronic
taiggi ecstion, (Heppigpnernberion eabatved.s carefhrca the shigkneeef the
around the sides of the IC chip 30 20 insulates the
seprpidriBterponegctiph 3 cathbe kdpe steblod eBy dtovading the skipengtfacdia, it is
face 32 of the I1C chip 30. This prevents the second

~ possiblerte coat detdntire 2&pionfach 404 withi kiat pho st fopfordihgfth©s8cond

short-circuitting between the second interconnection

inRfcoafiétiibh €5 SdndBlid e eftfre bigto ki id Be statfly exPdI&E tT8s LfABles

face of the IC chip 30 is covered by the passivation

- thd §deBAd Biter@nnSRt7sGh b Hrhlel BEiR St ”I’ﬁ%fc%g%%s%c&m p 30

and the second 1 nterconnection-25 can prevent ed.
int?%:@éfefﬁglf? 2% E&gﬂ)egﬁarigwg%ﬁegief%nii %peaé%gibglgv\lfe%g e ihpu‘fatlsnlg%gétﬂ)% 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]  Subsequenily, a fourth embodiment of the electronic device according to the

invention will be explained.
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30 face 40a can be used to prevent the second

i nterconnection 25 fromacutely bending when

extracting the second interconnection 25 to the

el ectrodes 34 of the IC chip 30. This prevents the
second i nterconnection 25 frgm breaking. Since the

sl oping face 40a slopes at an acute angle with

[00d28le ct FiGo Stihe sthemafiacrososectiial siehsifitat dedronididevice in a fourth
gradient of the 5 second interconnection 25 with

embsdimett. t ¢.ikd@npades tRinedf t6 RVEBHhE BNk bRbodeNERE H&Eenated
the second interconnection 25 from breaking. [00120]

by OR¢ feRbRelntnietuld, Bh$ ard %%b?@%&l tegﬁlaﬁxﬁ&o nd
I nt erconnecti on 25 can be orneg oh the sloping face
b i .the ik in th
2y AN A%0 0 4 B mr oo PR B Biong itestal)
| opi f 1 th tal 10. In this 10 :
s e tad o el s PO A ohH B itseions Shce s

section 40 faces the sputtering target direction, the

pagdssipls d Piang 1 ¢ arecuiapged i adwhdensé strucTire pathersebsttatesS.  The

t hi ckness of the second interconnection 25 can be
muelxr of teabls of p&iestalsalispdsad@ntthesubsegte 5ds fiddienidkdao twd, i eing

possible to coat the entire sloping face 40a with the
pa3kiBleGo dBpbseta frodt oy liveass. t NBe %&&@{&ﬂfadﬂﬁbﬁil GRARESS 170 be

25, enabling the enfire photo resist to be stabl’y

' : . [ ct i,on.

P(ARRGRY the U 10 By e iy LG PRI 2 R LERIIER ilive

i_nt erconnection 2 an.he.prevented from breakin .
sl GBOR G bR miethof HhidEad 540 S adfeSth o R oG ponding or
. 10, and enabl es the second interconnection 25 to ]
miegtomis Rondiggn e the tifeiaes pkihe peisstal & bhascctloning foe 1% whish

el ectrodes 34. Simlarly, when the second
slongs et anashiecmglsrviibrespest fodharsdbstogte §pastin drei firgt, engpdinent.

maski ng, CVD, or inkjet method, the second 20
[00125¢r c A sedond mt@Bomentidre? Pis dverides the platisyy gakdsh @escribed in

bet ween the insulating section 40 and the pedestal

thd first £BIAE 5O @nl BALSERRAE. | AL SEAANRIAL, 9Nhe Secbfd MBdrédkion
connect the first interconnection 20 to the

258} egtdcRAdFRond the t{rgtqgftggc]onféﬁgﬁﬁ BO %@g‘f‘ié‘?ﬁémé ?293%%8; of the

Subsequently, a fourth enbodi ne ectronic
peg&Ydl 6, #& gl%fn‘illlg HEeli%a toP fhe pedestal 17, and the sloping face 40a of the

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 clectrically
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 advantage(')us 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 3, since the second interconnection 25 is formed by a process of plating or the
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25 invention wll be explained. 31 [00123] FIG 9 is a
schemati ¢ cross-sectional view of the electronic

device in a fourth enbodiment. Like constituent

el ements to those of the first enbodi nent are

designated by like referencg nunerals, and are not
repetitiously explained. [00124] As shown in FIG 9,

likey thehdesorehibedioneetion 26 obibe sepabshalded sxathe fickt pitestnattjon 20
5 17 is disposed on the pedestal (first pedestal) 10

ai0fie thimeSitsdett@dre2 6 and H18dtribAlly dobfectddang@sboal s 10 and 17
are arranged in a two-level structure on the substrate

[®127e WRHEREhe Hird ﬁ-ﬁﬁddﬁnﬂﬁ aH@ﬂl%%‘ﬁJitlf'e '&ﬁﬁéﬁﬂhgﬁhsg{%gng

substrate 5 is not Iimted to two, eing possl

LT o LRS-

edest al by usjng the adhesive |layer 12 consisting
: S%Flmﬁéa%ig?wq%k%g@ﬁww the like, or by a method

whi ch does not use an adhesive, such as cold bonding
[09428]; nt s for exdmoplp sldimig. FIGH £0, shafesiflating seftian) qan de soraed
17 has a sloping face 17a which slopes at an acute
sukh ghat pavit bhit Heserd theeldchedsabs3d @Gpecificallshd phstihgtioni sl 16)
enbodi nent. [00125] The second interconnection 25 is
of t8E I@ehiBBO! hehPlBhlhig RECGEAScHSSRERBEsb o thd " &Hip 36 and
and the second enbodinments. As shown’in FIG 7, the
n'%g ﬁg %Hl ik %fe%&@&eliﬁl:é 3)2 5%(? ir%ﬁldéss a ?(ﬁq%}? Fféc?ign thcrp 33@% to the
I rS§t i nterconnectron , al ong e sfoprng tace a
of t.h destal 10, the.sloping.face 173 .0of the.
el fage 37 - ThitpsGna oG 3 i be ey cBed digen Covering the
i nsul ating section 40, onto the top face (el ectrode
elg&a@éesg% togmsyrg ghat they ﬁ;eprelg,@j)’ly armesedt o irserdingly it ig greferable that
el ectrodes 34 on the top face (el ectrode face 32) of
the irsulating kicpos 80 ba Farmed etedikfanet from tler dearrodet 34oat 2Posétinoh -
the electrodes 34 of the 1C chip 30 are electrically
fuRBerao tircanheatbeviplerilidesd cloid dhiy 80 than iecdléddddB4).The
second i nterconnection 25 can be forned by

ARGHAHRTY, B inSilMn QEHTRI MY abtda, th@park B 186 baddRERAHfiIm 16
According to this enbodi mént, the sanme advant ageous

ex?%%@?&%h@él@a%@é §¥ e @R bl s SAROAL B intdeSHLRGhS

_should not rise onto the passivation film 16, which has low adhesion to the second

mnterconnection 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 passivation film 16 to increase the adhesion. In the structure shown in FIG. 10, the

configuration 1s otherwise the same as that of the IC chip 30 shown in FIG. 1. InFIG.
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

opposite side to the IC chip 30. The configuration in FIG. 11 is otherwise the same as
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[00126] That is, even when a plurality of the

pedestals 10 and 17 are |lam nated on the 25 substrate

5, since. the second interconnection 25 is fornmed by a
process of plating or the 32 |like, the second

i nterconnection 25 can be sepurely bonded to the first

i nterconnection 20 at the connection section 26, and

thel I€ahip 30dHowndonfb@ct.ed t hereto. [00127] Wiile in the
third enbodi nent and the fourth enbodi nent, the

[00029] at ADshovwiEGFIGN1 % hein it fgts@tﬁldnqoc‘rﬁétypbe?’@nﬁ&gtoéaﬁer with

sl opi ng face 40a, t he shape of" the insulating

s&kg@@ %ép U'ﬂlebdﬁh@s@éég}eigﬁ? %9&4 ﬁ’gﬁl%salng%a%éhl 'gs;*:the

or exanpl e shown 1n e |nsulat|ng sec

e, such,t it rjses to
1%19%@?% %eaﬁow e 2 Bl fﬂ‘aacraéj 10 R Forping g aqsp%ﬂng selin 40
% the I1C ¢ The insul ating section

andyhe é‘éhf“éWF Hayen B%t%to ﬁff % the back faeh B doheKeichip 9 éoe,the pdhesive
fromthe electrode face 32, and includes a convex

layerciZ, amd thin &drmy the a'nsukating)setctien 40 oe thecides dEthe #C ehipB0. Thias
i nsul ati ng section 40 nust be prevented from coveri ng

alsd possletotprOdésaBihsiiloaignahevd Apaht Bdhwyenahepédebthitd® 36d the IC
exposed Accordingly, it is preferable that the

cﬂlﬁgy | AH 'aBﬂy%f‘fﬁéésH@ B8R BEwWeA H;%gq s%tt 2 1Rl s G@a%hpmw e

ectrodes at a pOSItI on urt er to t ner

f.th hi d
ai@% d%q% ﬁe t [ vg stpr%e%é a%%éﬁlf?%‘? 99 éng,efg t{}’gﬁc%ﬁgm .0
lnsx%ﬁqgés%gqﬁcﬁﬁf padolie. asslyatign fLlm g %hegﬁ%&%ag

second i nterconnection 25 should not rise onto the
sesH R/ CPBeRVE (-8 2 60no@ks ke Whish|ipoureethwhdnoewes! injgeoss-section

second interconnection 25. Wen there is poor
atadiegendiculbetotbe nlettraledhaci?).o dBse bfiguratibein KIG. thisptBiwise

and the passivation film 16 which covers them a resin

the ayte¢ asnehy IO ehipriowhded iPRIG.tthe passivation film 16 to
i ncrease the adhesion. In the structure shown in FIG

[06930]t heas BOwaGRFIG. U1r3a£He(?ﬁ’su'la%n§ts&%'bW4§ Qak B@fo?ﬁ&?to%éther with
that of the I'C chip 30 shown T'n

he n [
& eﬁ{é Ia@% ng i T'h? %&ﬁhe@% 1 eis }sfngegiéedﬁ%én {h%%gtpg Qna eBaI 'ﬁs the
m%ﬁ‘filt@rgh gﬂﬁg at(#r}q%xs eclte 0? a me(‘:r.)hotglaf?)r f(l)rr%?nng the 1nsu atlng sectlon 40
and the adhesiye layer 62 is to affix the back face 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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chip 30 and rises higher than the electrode face 32.
The insul ating section 40 includes a stair-like |evel
di fference portion near the connection section with
the pedestal 10 on the .25 opposite side to the IC
chip 30. The configuration iz FIG | | is otherw se
the sane as 33 the I1C chip 30 shown in FIG 1. [00129]
[ 3Ehowhs shov IGFIG2] 4, tphe of the uhsalating setioh 46 madGiseaytotibe
fornmed together with an adhesive |layer 52. The

passtveson/filnh &5 ehichds povieden tHedpé BEths AORhiFEB0ET TAE irdlating
the insulating section 40. One exarrpl e of a nethod

sécfibn B UBMDt HEEokH T e@éc'nﬁgessﬁa %Qkﬁf BB dirbdire of %}ﬁe

adhesive layer 52 is to affix t ace 31 of

h S|ve and t hen f
e'teﬁf&“h %@eu"?’%t"ff%ésﬁ%?ﬁ R o
Fﬁg is also possible to provide an insulating
hlésn ve agent between the pedestal 10 and the IC

chip 30, and apply a pressing force between them so
[00432] t hEhedgyrntion és nojdimitefl tothe embdimesisdissarived Rl vetang can be

30 and is pressed against the IC chip 30, thereby
miodifred Mg vartoas #@ys. nsluliled Aboge smbédimentdGhasdohd tacdimsdtion 25 is

| ayer 52. A sloping face 54 of the insulating section

fotfled 6n GRVURY Pelifhctal fad FARGRYUG1308 ThE HRehtHnGY ﬁataﬂmted to
when viewed in cross-section at a perpendicul ar

T
L Y

Hé ?ldhesn ve |layer 62 is nmade fromthe sane
tf@ieﬂ af thg operee. hoiatorennnergion detiompenns canbe exunped e
a nethod for formng the insulating section 40 and
secprd iatirenneation @y and 8mde sonductifeftharewhil. bWiidle tlaese erBbodifents
the 1C chip 30 to the adhesive |ayer 62, and then
usedhani(t ¢iep Bd suthaklengomsie componedDioaned dreths ipddstad 0,tdwastite
chip 30. It is also possible to provide an insulating

coREPORsH @ rRBRR] 2 EPhYIRR anl iRGuRRIAS Y 8hn BOuRAGhstddB of Bed@ chip 30.

chip 30, and apply a pressing force between them so

gl orandiar 1 D SIS MEEN B

enfll%dmlé}gs,tﬂlk 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.



i nsul ati ng section 40 and the adhesive |ayer 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
el ectrode face 32). The confjsguration in FIG 13 is
ot herwise 25 the sane as the I1C chip 30 shown in FIG
AtcorBimgly) Gk3dvenisn shmneo baconbitered 4s badad imtkd by ehe foregoing
insul ating section 40 may rise onto the passivation
désctiptickf aidis@Rly 1ImREPYY B8R of IR apPdRe@Lialhe | C chip
30. The insulating section 40 does not rise onto the
el ectrodes 34. Incidentally, the structure of the
el ectronic device of FIG 14 can also be applied in
the electronic devices of FIG 11 to 5 FIG 13.
[00132] The invention is not limted to the
enbodi nents descri bed above and can be nodified in
various ways. In the above enbodi nents, 'the second
i nterconnection 25 is formed on the outer periphera
face of the pedestal 10. The.invention is not limted
to this. An opening nmay be provided in the top face
of the pedestal 10, and an inner face 10 formed in the -
openi ng. By extracting the second interconnection 25
onto the inner face (side face) of the opening, the
i nterconnection in this opening can be connected to
the second interconnection 25 and nade conductive
therewith. Wiile these enbodinents wuse the IC chip 30
as the el ectronic conponent forned on the pedestal 10,
a passive conponent (a resistor, a capacitor, an
i nductor, etc.) can be used instead of the IC chip 30.
15 Aplurality of different types of these conponents
may be provided. Wiile in these enbodinents, 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 ICchip 30 is forned
by using a di agonal (bevel cut) blade to nmechanically
cut (dice) a silicon 20 wafer. Since the side face of
the 1C chip 30 thus becones a sloping face, the
i nsul ati ng
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section 40 can easily be fornmed on the sloping face of
the 1C chip 30. [00133] Wile preferred enbodi nents of
the i nvention have been described and illustrated
above, it should be understood that these are

exenpl ary of the invention andgé are not to be

~considered as limting. Additions, om ssions,

SWbaitis elaeshis; and ot her 25 nodifications can be made
Wi t hout departlng fromthe spirit or scope of the
Invention. 35 Accordingly, the invention is not to be
considered as being limted by the foregoing

descri Mm%fa&&%%&e@lﬁhfoﬂ éléﬂtﬂbﬁfé dahcta h&)rx?:ﬁf%ﬁ%: of the

appended cl ai s is clained is
manuf ARk b0 p{lﬁmﬂe&ﬁn i§LGEL L g&hgtedev' ce,
conprisin I'N rcohnectlon on a
substr te 5 dis a pedest al Vi ng
pr edet %Sﬁ?%%la BriESE E%VI%%P s@tmlaﬁ shagf gn theotuhstigesgnd
second i nterconnection connecting to the first
i nt er cémmeeg & seeond ntereputicpldpTosrmoetting tp dueiaskintergonngetion,
manuf acturi ng nmet hod for el ectronic device according
entendliag ontb, thé pedebat. 10 conprising: formng a sloping
face at |l east part of a side face of the pedestal,
wherein the sloping face slopes with respect to a top
face of the substrate. 3. A nanufacturing method for
l ectr I
2[ opl n%ﬂg%lul‘i‘?c‘{ﬁ@?gt lﬂ&%&ﬁ @'dr%%c{rﬁnﬁ Bl @lf %CCOM]S & 51?1%1 i Brther
f.ace of the substrate IS an acute angle 4. A
B?ﬂ%%urlng nmet hod for el ectronic device according
to claim1, wherein the formng of the second
i nt er c WK # HAPINg facg @b leastaartiol @ﬁd@g“a@ afdbripgdsgial vhgrein the
the substrate and the pedestal;
sloping face slopes with respect to a top face of the substrate.

..1

3. A manufacturing method for 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 electronic device according to claim 1, wherein the
forming of the second interconnection includes:

forming a seed layer on the substrate and the pedestal;

coating a resist on the seed layer;

forming an opening in the resist in a region on which the second interconngction
1s formed, and exposing the seed layer; |

forming the second interconnection by plating the seed layer;

" removing the resist; and
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coating a resist on the seed layer; form ng an opening
in the resist in a region on which the second

i nterconnection is fornmed, and exposing the seed

| ayer; form ng the second interconnection by plating
the seed layer; 25 renoving7the resist; and 37
renmovi ng the seed | ayer by using the second

i nt erremoeniog theoveedinyer byassing the sobondiimtefr ecpnectiongps randskd
for electronic device according to claim4, wherein
the formng of the second interconnection includes: 5
formng a first layer of the second interconnection by

5p1 at | QehahRCHARE meANA Tor AtGonf A FoRrBRE RN\ WaihPY Sihefin the
the second interconnection by plating the first [ayer.

: j | el ectronic device
fog%jcl:r@rdgiﬁnﬁg e?tg{dct:i Fdaeglorq%nj%?&l\?ﬁ gr}cil?d:?s't he formng of the
seco i.nterconnectjon includes: 10 perfarmng a
Cpr ocggemas AGiT AT 8 @lﬁlwad Bieepnestadr elpineita Seeddaver; and

pedestal; formng a residual pattern of a silane

coup! fprgng  segoad dayes plohe sesgnd mtesponneeticarhyqiatingttho first layer.
pattern of the second interconnection; formng a seed

| ayer on the residual pattern of the silane coupling
filmon the substrate and the pedestal; and 15

6.F or M AghahifBctE@EOMSthod F&Y LRNOSiE e ABe MtoRlidd {oNdkifne wheRsh the
layer. 7. A manufacturing nethod for electronic device

foRhif fo@hi%%eéd?ldQJlt@}cBh&ectiBHLﬁcﬁﬁEs: conpri sing: preparing
an €l ectronic conponent having an el ectrode face with
| ect 20 f ath - faci t f f
Che. peabEias & BrirSiHe b crae wifs BrPrkaberBiRagiar.
cowp%nent;

orming a residual pattern of a silane coupling film corresponding to an

. interconnection pattern of the second interconnection;

forming a seed layer on the residual pattern of the silane coupling film on the
substrate and the pedestal; and

forming the second interconnection by plating the seed layer.

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

preparing an electronic component having an electrode face with electrodes
fprmed thereon;

facing a top face of the pedestal and the electrode face of the electronic
component;

connecting the electrodes to the second interconnection extending onto the
pedestal; and

 electrically connecting the first interconnection to the electrodes of the
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connecting the electrodes to the second

i nterconnection extending onto the pedestal; and 25
el ectrically connecting the first interconnection to
the el ectrodes of the 38 electronic conponent with the
second interconnection thereggetween. 8. A

manuf acturing nmethod for el ectronic device according

. ekctratiatompbnemheitieihe sadond imassnneciir therbéweedest al i s

di sposed on the pedestal, and the el ectronic conponent
is 5 disposed on the additional pedestal. 9. A
manuf acturing nmethod for el ectronic device according

gto cl ?@zfac%ﬁg g‘leﬂlgtdl}sr eq%c? bfc%'vﬁe %9@&5& P)t cl%uﬂi:ll YolRSein at

an I nmanu uring ne
rther

r.oni.c ce,.acco
RS aﬂgeafﬂé i Lon BF nedtsdh A g st Hene Shappagt is
an electrode face with el ectrodes forned thereon and
digpesge o hepddisianalpedesitbsi te side to the el ectrode face;
facing a top face of the pedestal and the back rear of
the electronic conponent; 15 fixing the electronic
conmponent on the top face of the pedestal; forming an

9.1 nsul AtiaAgfasebhg alRtHdya \fodeckofilcARiRE a&@@tﬁn@ toPRhiRO7, Witlekein the
respect to the top face of the pedestal, on at I'east

eIEé}fc;mcocfo oﬁbrﬁ?n&uderslaﬁl(? ﬁ tronic conponent form ng
the second 1 nterconnection extending fromthe first
i nterconnection to the electrodes with the sl oping
face of the insulating section therebetween; and 20

| ectrical conne g the first interconne t|on to
1€he o BER %téen%meﬁwe? OrglesEppig Hievice arRoEHEATO Slpifl.diygher
second |nterconnect|on t her ebet ween. 11. A
COmmsEEt uri ng nmethod for el ectronic device accordi ng
to claim 10, wherein at |east additional pedestal is
di spgosguriog ah biecpadesimpanestridvingeneleeabdoface with rjzotredis -
is 25 disposed on the additional pedestal.

- formed thereon and a back rear on an opposite side to the electrode face;

facing a top face of the pedestal and the back rear of the electronic 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.

11 A manufacturing method for electronic device according to claim 10, wherein at

least additional pedestal is disposed on the pedestal, and the electronic component is

disposed on the additional pedestal.



39 12, A manufacturing nethod for electronic device
according to claim 10, wherein a sloping angle of the
sloping face with respect to the top face of the

pedestal is an acute angle. 5 13. A manufacturing

met hod for el ectronic devicggaccording to claim 10,
wherein the el ectronic conponent includes an |IC chip.
12. A manufacturing method for electronic device according to claim 10, wherein a

sloping angle of the sloping face with respect to the top face of the pedestal is an acute

. angle.

13, A manufacturing method for electronic device according to claim 10, wherein

the electronic component includes an IC chip.



