SPECI FI CATI ON MANUFACTURI NG METHOD FOR SEM CONDUCTOR DEVI CES FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates to a nethod of
manuf acturing a sem conductor device conprising a sem conduct or
element and a wiring circuit |ayer PFEARIEREIET eon. BACKGROUND OF

ceri conduct ot er AL SCbar L hGt [EFEOPShOR, Sty PRy ar T pRvigks oS

"el enments"), such as Ic using silicon sem conductor and organic EL

el enents usihg. o i m conductors, are usually produced by
repeatedly”%”'niégagﬁékéﬁﬁgp¥ﬁoqnntiple el enents on a wafer
substrate, [0hen]dicing the substrate into individual elenments known

as chi ps.
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semi conduct or el Bxentr PotiHed 1o (stlatte pricor rethod of

10

15

20

25

30

35

manufacturing a semiconductor device comprising a semiconductor

element and a wiring circuit layer provided thereon.

BACKGROUND OF THE INVENTION
[0002]

Semiconductor elements configured with various
semiconductor materials (hereinafter also simply referred to as
“elements”), such as IC using silicon semiconductor and organic
EL elements using organic semiconductors, are usually produced
by repeatedly forming a matrix of multiple elements on a wafer
substrate, then dicing the substrate into individual elements
known as chips. In the description below, a wafer substrate
having a semiconductor element formed thereon (state prior to
dicing) is also referred to as “a semiconductor wafer”.

[0003]

In addition to a basic element structure, various wiring
structures are fabricated in a semiconductor element while in
the state of a wafer, in order to add sophisticated functions
and for other purposes. Such wiring structures include, for
example, a redistribution layer, conductive path (through hole
via) that allow the element-side face and back face to
communicate with each other electrically through a wafer
substrate, and the like.

[0004]

As disclosed in JP-A-2000-243754, for example, an
aluminum electrode (an electrode pad included in an element as
a semiconductor element structure) is formed, after which an
insulating layer, a Cu-plated layer and the like are

sequentially formed thereon, whereby a redistribution layer is
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dicing) is also referred to as "a sem conductor wafer". [0003] In
addition to a basic elenmet structure, various wiring structures are
fabricated in a sem conductor elenment while in the state of a wafer,
in order t%o%fﬁ%dsophi sticated functions and for other purposes. Such
wiring strugtgses include, for exanple, a redistribution |ayer,
conductive path (through hole via) that allow the el enent-side face
and back face t Affcomhmircate omitdedeadhhoteherl relhge tsitircaltby et hnough va ded
waf er substrgte and the |ike. ‘%2%04 As discl osed i

al

IP- A 2000- 245758 ot URafpI G fendm & SETT6a8 (508 Seiste vith @
pad i nclaudeshhdcaimel @renicias arsenmecenduetok selemrictSbhuehyr 8K is
formed, after which an insulating |ayer, a Cu-plated |ayer and the

li ke are sBguehtial?y forifedahé&eshiciwier byt rradi stirichdtisomicayeér

is 1 like), compared with the original element, which simply has an
electrode exposed.

[(0006]

10 For example, by providing a redistribution layer,
aluminum electrodes of the element and conductors on an
external circuit for mounting the element can easily be
connected, even if they differ from each other in size or
pitch.

15 [0007]

Connection terminals can be formed on the back face of a
wafer substrate by providing through hole vias that penetrate
the wafer substrate in the direction of the substrate
thickness.

20
[0008]

Through investigations of such wiring structures to be
added to a semiconductor element, the present inventors found
that there was a room for further improvement in the two

25 matters shown below, and identified them as problems to be
solved by the present invention.

[0009]

The first matter concerns manufacturing cost relating to
a redistribution layer. The present inventors took note of the

30 fact that processing for forming a redistribution layer
directly on a semiconductor wafer is painstaking because of the
necessity for building a redistribution layer on each
semiconductor wafer, so that there is a room for reducing the

manufacturing cost, although this had not been deemed a problem.

35 If a redistribution layer formed is found to be of unacceptable
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formed, [0005] After being provided with a wiring structure
and divided into chips, any el enent serves as a sem conbuctbr device
with a 5 connecting conductor that facilitates connection to, and
maunt i ng ofualdstver vald €orducétor hecyeaiRanderteti vafanabhel nEke)s of

corpared wth fhe o iqaiaaq!tyela%rrsntmow@i,Cai%apgy Qf‘_s%ﬁé‘_ séxﬁfasﬁgsctor

exposed, [00061 For ezanpie, by providing a redistribution [|ayer,
al am nam eladctr edes'edfl tilve uvekementband wondociorseapeantexteanafacturing

circuit tor unting the, ei enment . ca asi | be connected, .even if
Chey di 1 eI oMeSARs Sother TP RLer S ab8F B LAYSI s T Bogyacady ‘Blen’ formed
Connect isomdrennmitnalcs 103N obe ther sedienntihetbackafaee of a water

substrate by providing Lhrough hole vias that penetrate the wafer
substrate i9%Y%%He direction of the substrate thickness.

The second matter concerns quality when a through hole
via is formed in a semiconductor wafer, to which a separately
formed interposer (a kind of wiring circuit substrate

10 interposed for chip mounting) is connected. Because a through
hole via is usually formed by filling a conductive paste in a
through hole, the both ends thereof can protrude from the
substrate faces of the semiconductor wafer, and the heights of
the protrusions are variable. If an interposer is placed

15 between an element with such protrusions and an external
conductor while connecting both, the protrusion height
variation causes a small gap in the interface between the
interposer and the semiconductor wafer, which in turn can cause
a connection failure in some elements, and reduce the

20 reliability of the semiconductor device.

[0011]
Problems to be solved by the present invention reside in
improving the above-described two matters of which the present
25 inventors took note. It is a first purpose of the present
invention to provide a manufacturing method that enables a
reduction of the manufacturing cost for redistribution layers
conferred to semiconductor elements. A second purpose of the
present invention is to provide a manufacturing method that
30 enables production of a gapless semiconductor device even in
the presence of variation in the heights of protrusions in the

ends of a through hole via.

SUMMARY OF THE INVENTION
35 [0012]



NI nc) R1 Through investigations of such wiring structures to be
added to a sE: Tdc3nductor elenment, the present inventors found that
there was a roamfor further inprovenent in the two matters shown

hel or... anci i denti®ietrtheri @ prioblems 1 e Ys olved thyattvsl preesentve

inventiOn-tLQOQQ$ve—descrﬂggafﬂf&ﬂléﬁ%ﬁt%ﬁMPQQﬁﬁﬁp%hgﬁn%&2%%%%EH%%%£St

relating to a redistribution ['ayer. The present 1nvento
3f the factetdhatrprocessimydoras or Mingiray redicstirti Butyiean ilhaytgrendent from

directly on a sem conduct or fer i ai_nnt.aki because of, the
necessi by ForBul TaIAGLE a Sur i O Ty 1o Sden Seficscrger

wafer, so vhat &hengodst adpomdomdeducing the naruf actur ittg colMport
al t hough this had not been deened a problem 35 If a redistribhtich
| ayer forme@Y$s FoUNE t e BicUndcteptabicse degrdliitcand vev F dfl anfe can be

seni conductgr vaf ef oht ai ned | s0f i%%%%?:g' e aHakity ?El‘r@hg@m e

di sposal of the sem conductor wafer as we i s unavol dabl e, which

i ncreases theeshhod attns ivapedost tibecduselithe redi $tvichutiven drayerthe
has alreadgiegeeg {grned.5 nbnolithcally on the sescdconductor wafer,
[ 00101 The §eE0nd-hmtter c:oncerns quality when a through
hole viais formed in a. sem conductor wat,,r, to which a separately
formed interposer ;a kind. of wirc.ircnit substrate minterposed for
chip nnuntﬂﬂ@ 3is connected. vecause a t hrougb. hole via is usually

formed by filling.a,conductiue pastedn anddyqugh ol el 1&18% M ng

ends thereof. can protrude fromthe substrate faces of t

seni conductertwater, and the heights of the protrusions are variable.

If an. int 0s, i | aced between. an. el enent, with such ;
protrusiongign§.m%%h%§t€§$wia?&ﬁ%ﬁﬁﬁ%ﬁn %I%?Wﬁﬁ%ﬂgﬁqﬁﬁﬁmd%ﬁﬁge having a
protrusionsheughtryerhatds oh £ausescendmldr gagendnd hed Bt erifaee) circuit
bet ween thfainter oser and the sem conductor wafer, which in turn

can. cause 2YSEoRhBctPBHRF HTurd' s Mg S FRSENARd S sdEEE tHe so
reliability. of tbhensem copductor-device, dQ01bkving a c,%rn%ceéﬁgt Y

be solved bv the present invention reside in inproving the
above- descFPhEdCtwo Partt erlsaCreanhileh adrengrteskrito an electrode of a

semiconductor element, in a way such that, on a metal support
20 substrate, the wiring circuit layer can be peeled from the
substrate, and that the connecting conductor part is exposed on
the upper surface of the wiring circuit 1layer,
laminating the wiring circuit layer on the semiconductor
element while in a wafer state to connect the connecting
25 conductor part of the wiring circuit layer and the electrode of
the semiconductor element, and
separating the metal support substrate from the wiring
circuit layer after the connection.
(2) The manufacturing method according to (1) above, wherein a
30 release layer is present between the metal support substrate
and the wiring circuit layer, whereby the wiring circuit layer
can be peeled from the metal support substrate.
(3) The manufacturing method according to (2) above, wherein
the release layer is a layer which is formed in a way such that

35 the release layer can easily be peeled and separated from the
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25 inventors took note. Jr.. is a first purpose of the present

| nvehtion to provide a manufacturing nethod that enables a reduction

of the mam facturing cost for redistribution |ayers conferred to

seni conductbring eents.t AEdondpuriposetofacheYpriesanteiinenty orei getal

to ptovid Igga]_hcuf i . b r ct, Lo
gapi ess sgsnl?%onducﬁyfgﬁéﬁﬂ\%ﬁ%%ﬁﬁegﬁ?ggg%cgggsgvgrgﬁa%%eo%ﬁh‘{%d

t he hei ghtsraf tgrotwivsirgnssiintutiie lends: ofgathehr eugh hbokemgiial support
SUMVARY OF EEtOrI ENTI ON The present inventors extensiely

i nvesti gate4’ 1o %0l ve the abovc deucsi bed probl ans, and found that by

form ngsa redistd irdbutd Rn-diayiely astdod kickgrelihguich l(@ayerbbndependent n
froma sem conductor wafer, and prong the wiring circuit layer / with

a support Hayerclgtasfet'@yqm & WayrSs gch PORAEERE - support | ayer can he

separ aLed, <5)her@é)qa'£f@@a§9adﬁ§f§ Yo Uehdens scan he %Ql)vﬁgo@(%,?@%erein

timed The 1 nventors conducte urther investigations based this

findi ng, ant havieadevelopped itshengpieesentonienvenieirgpl selected from among
Accor di ngl tthe present inyvention has the.followng IL eatures, (1)
A ot hod FBF - UG 197G & Serl ebridWetar edi ca Ravi ng a 15
structuice Whereid mearsereanduct ofe el Rmenicoand ng Wor i(ng ebbewi, t whayern
are ianmdnated, the eethod (2oraprising the steps etc . _ formng a
Wiring ci rletf tvialet  Cheviig e XsoniéetG g Gorduét L9 art 1PRAL cfan 2he T

connected 9. art. el setrade, of .2 seniggnduttor elenent:, in a way such
that, on a nmetal support 2:7 substrate, the wiring circuit |ayer can

be peel ed fromMithensubstetateinanditthat adw rcomyedto g ) cerduet omwhgaetin
i s- exposeghon t he upper sq_}rf ce ofhth_e wiring circuit |ayer,

| ani nat i ng the” Wi r'ifip  ¢i T¢oi t~Tayer on the semiccducter etenent

while iy a waf erastateito connectet he connecti ng 25 conductor part
of. the wiring circuit |layer and the el ectrode of the sem conductor

el ement, and @ COREHaArEIT hefXHe MEt'AIdst gport s dbStriate " omYthe

wiring circuit layespaiterd hecannect ion: (2 themeaufacty ipg
met hod according to (1) above, wherein a 30 rel ease |layer is present:
bet ween t helaetabdsupbor t ssubstrdte @nd tdwenti r iong e cwttacgyerf, the

wher eby th?n%ﬂa@%&yﬂyé: n gﬁdpeel ed fromthe netal support
substrate,

20 an externally-connecting conductor part for connection to
an external conductor, on the other surface of the insulating
layer, and

wherein the connecting conductor part and the
externally-connecting conductor part are connected to

25 each other wvia the conductive layer provided in the

insulating layer.
(8) The manufacturing method according to (7) above, wherein
the insulating layer of the wiring circuit layer is a single
layer consisting of the same polymer, or a lamination structure

30 having a base insulating layer on the metal support substrate
side and an adhesive layer for adhesion to the semiconductor
element.

(9) The manufacturing method according to (1) above, wherein a
wafer substrate, which is the substrate of the semiconductor

35 element in a wafer state, is provided with a through hole via
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(3) The manufacturing nmethod according to (.-2) above, wherein. the
rel ease layer is a layer. which is formed in a. way such that the

rel ease | ayer can easily be peel ed and separated from the wrii-tg
circuit |ayert, ParritistaottleasiuysidettacHed ffromhtindnmetaldl rsypport,. and
substrat e, e r ; d.l.;.

B e
(4) The nanoé actak i Ngcaeret b . ofacdor diangir toalxoverte Whereigh tiree through
rel ease | a]%{ei i S. made Q polyimde. (S) The nmanufacturing nethod
according t9 T2y aboveY, wherein the. release |ayer is mbde of one
materi als sel ect eghé fom anpng, Mt 1 i@tal 10Xjdes,s anehimegamM® either
oxi des, (6) The manufacturing nmethod according to (11 above, wherein
the wiring circup®e| ayer PunEhs orsfas |hddiastsi butd on lsayerolt orha he
sem conduct or el The manuf ' i t

(1) above, wher eﬁFﬁ%h V\%g(rz%er K‘?l?%i r cuiﬁt’j}{; %/der{r}%%?({bg%&ﬁl%%g%nag& ot

| ayer, a conductike Vvayeng priovided layvdheadenswratdaiged.ayer, a
connecting cc)nductor part for connection to an el ectrode of a.

sem condnctor el ement, on one surface of the insulating |ayer, and

20an ex rggid{ -GG 0 o Qéwﬂi’é for connection to an

exter nalgdecon ?E:{t er, on the 8?hgrgﬂs%r ace %f the insulating |ayer, and
wher ei n t héO@bhhecti ng conductor. part and. the externally-connecting
condhcter part afg,copngcted &0, ch ot M a4 her conductii gyer.
provided in the ingsul atlﬁgg ?ayer. 1) Tcﬁeat%nuf acturing rretcﬁillc%ge PRl
accordi ng tey¢7)iabbvepesndrerugh mdmsitlat ity dxayieriroft ichenawiufiang-uring
carcuit layer,is. i ngle |layer. consisting _of the sane polyner, Ol a

| ani nat i on%%ﬁ%%tﬁfeé%%\gnp ho° @ basd G hsul ™t i Ag - Payér *6n 9t HE nital

suppor t ;subsprab i st det andi e raglvesi vei # et ofepidhesi @hd Gdle applies

sem conduct or el enent,
to other drawings).

Fig. 2 shows various inner structure and connection
structure of conductors in a wiring circuit layer formed by the
present invention.

20 Fig. 3 shows schematic diagrams in greater detail of an
example inner structure of a wiring circuit layer.

Fig. 4 shows the procedures of processing in an
embodiment of the present invention.

Fig. 5 shows the procedures of processing in another

25 embodiment of the present invention.

Fig. 6 shows the procedures of processing in still
another embodiment of the present invention.

Fig. 7 shows an example structure wherein the conductive

layer in the wiring circuit layer comprises multiple layers.

30 Numerical codes used in these drawings denote the
following: 1; metal support substrate, 2; wiring circuit layer,
21; connecting conductor part, 22; externally-connecting
conductor part, 5; semiconductor elements in a wafer state, 4;
semiconductor device.

35



(9) The manufacturing nmethod. according to (1) above, wherein a wafer
subatrate, which is the substrate of the sem conductor 35 elenent in
3 wafer state, is provideci with a through hole via that penetrates
t he subst rRBEBAILED tEIAR4CRAAESSOF ThieenWRMIGhd. tne el ectrode of the
sem condun{(% | ement is commurni.cahle to the back face side of the
waf er subs a]t t hrough the through hole via, and wherein the wiring
circuit layer i s%l@ﬁhii@ﬁ@ir,ort@' tiirerufone Urace ofetthhvel waf ehes gbstaeatte,

and an end. of . the thro h a a the c nnectl conduct r part
o he el Rlend g |1 AL RS B AL A, SR 80 &

THE DRABURGS [ 00M4]used herein, tdrﬁﬁ“ﬂﬂdﬂﬁ&ﬁﬂﬂ@IdeﬂﬁﬂydﬁﬁﬁdﬁhdﬂﬂMﬁisuch
wiring. circuit. layer is formed through each step to expl ain the
manuf aht urihg 'WetHodt oFS T e Pr e<EHT iTmrenti o &Y chithy RS- agiv éritas

h5 approprjad e 190 %éf@é&&{b}ﬁﬁ foefr antydegi ongy (hhe $ame Appl 'c%%é@:ued

ot her draw ngs), shows varl ous i nner strnotnre and
connect i o2t ¥ et uiey oﬁhe:oarrdumlor\@nmcahmmmgmrr cui @ Ivdyemd grineohit
by the pre aen(% |lnven§eln(1)n nZ(Q i.g, d%qocms schematic diabrailis in
greater de “oftan exan%(fe i‘hner structure of a whine circuit.

| ayer..i0 [0016] . 4 shows the procedures of processing in an
enbodi nent of the present inventiaon, Fig, 5 shows the

procedures of . 191 ¢eabiFH T arct hef S5 ensai r?emro(ﬁuctthésprfﬁéffﬁd

invention, through Fgoed shovs dhe ﬂ%@?@%&%ﬂctﬁfﬂ%%é{%dd‘ﬁ'ﬂﬂe
anot her enbodi rrent of the present invention- Fi'g, 7 shows an

exanpl e stPIeseiie m‘emtxpmhe Té@ng&ldMSNéalt&ylerlaNﬁrt & TWickiing sciendui t

dr i ngs Benprecthe BT A LS P A ST Sl 8 o i e
Wiring ci rﬁou:tthdaag&ke 4, emmmtiicng camtdumt]dr hpﬂrdesc&ZL,bed in detail

ezt emmal | y-connecting conductor part, 5 sem conductor elenents in a
waf er stat8S197- seni conduct or devi ce-

[0017]
Firstly, the manufacturing method comprises, as shown in
Fig. 1(a), a step wherein a wiring circuit layer 2 is formed on
20 a metal support substrate 1 to obtain a laminated structure in
a way such that the wiring circuit layer can be peeled from the
substrate 1. The wiring circuit layer 2 has a connecting
conductor part 21 that can be connected to an electrode 31 of a
semiconductor element 3 that is the subject of connection. The
25 connecting conductor part 21 is exposed on the face opposite to
the face on the metal support substrate 1 side in a way such
that the connecting conductor part can be connected to the
electrode 31 of the semiconductor element 3. In the actual
manufacturing steps, the face on which the connecting conductor
30 part 21 is exposed may be further covered with a release liner,
which liner may be peeled before the connecting conductor part
is connected to the semiconductor element.
[0018]
By preparing wiring circuit layers through these

35 1independent steps, only those of acceptable quality can be
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00151 Hereinafter, the
manuf acturing. nmethod of the present. invention is described by

referring to specific exanples, ns used herein, terns
i ndi cat i ngcﬂﬁﬁﬁ?ﬂe%rt%o%%@ts stiet? 842 Peippera face? L ahFQdtowwrd in large
face.", argpgnlystt explain the positional relationship of |ayehs,

and are not to be constrned as limting. the actual vertical position
of a wiring ci rcl;uiltFi@yel or, atlsendoondnctioy devdws.of Q51 21, the

1 h ticall f d th h ti
Stops In tRECRAFRGT Rhi THAGTY L HET P8 bf TR retemt 1mVay chee The
i1l ustrat edrbayedestimnies uriesn angd Lonnecttorepatderas dd trhei W Ngheir

circuit. layers are sinplified. as for the sake of explanation, and
will be dee%i%éen-iinca%@aw bellowi 19 A1 PRLY one epiepepty 1st id lustrated

mnufacturaﬂganﬁggﬁgff@mwﬁs 188 +$ROWL . b Fi Qo +1(R)s, %o%ﬁe%f'\h%ﬂtp_ple

awrind circuit fayer 2 1s formed on 20 a. netal support substrate

to obtain alkamhhatedestroctae@ im a wayr suchotmhain ttheswstimgtei ¢Ctidfer
| ayer can bc } -eeled fromthe. substrate I. Tnmwring circuit

| ayer 2 has“a %bnnectl ng conductor part 21 that can be connected to

an el ectgodeod2)of a sen.cnductor elenent 3 that is the subject of
connection. The sc connecting conductor part 21 is ex&)sed on the

face opposite toithelfate 9P iHe net diNSEpPSiR Rubst r diB!) Fidethq wike
way such that EBEm&Q”EﬁCEhé‘gefQé‘QH&&Qé PaxtnLam hgs connegleddhp the

el ectrode 31 of the semni conductor elenent 3. In the actual
manuf act ur ﬁﬁgmeiteﬁsedtlh:e fﬂaé@uohamrehfwhee@dwie@l@@gr@kﬁﬁM@batﬁmg (Ni

part 21 is.expos further, covered Wlth e I|ner
whi ch I|nerg 88 ge pee Qgc%e‘f_‘or ed?‘ne connecti T alco‘?1sdub‘%lls ’pa]rt s th

connect es:l tmdelneosensﬁ:denelﬂctm eheteat i oh ub2o] ndycPprepafinge ) £, i N

circuit. erb thro 7 these 35 |ndepen§i n} steps, only those of
acceptable éVﬁFFty EZﬁ Chelavers, and Ni/Cu layers formed by

sputtering, and the like.

[0020]

20 Next, the manufacturing method comprises a step in which
the above-described wiring circuit layer 2 in lamination is
laminated on the semiconductor element 3 in a wafer state, and
the connecting conductor part 21 of the wiring circuit layer 2
and the electrode 31 of the element 3 are connected, as shown

25 in Fig. 1(b).

In Fig. 1(b), the protrusions of each of the connecting
conductor part 21 and the electrode 31 are omitted. 1In the
actual step, the semiconductor element 3 and the wiring circuit
layer 2 are brought into tight gapless adhesion by pressing.

30
[0021]

Furthermore, the manufacturing method comprises a step in
which the metal support substrate is separated by peeling from
the wiring circuit layer, as shown in Fig. 1(c). This step

35 yields a semiconductor device 4 wherein the semiconductor

8



connected. to elenents in a. wafer state at |low cost and in | arge
anounts. In. Nig. 1(a), the connecting conductor part 21, the
electrode 31 and, the like are illhstrated as if th.ey are a
protruded fOFESPhan PRdatt@all ehsesCisdHs Yoy ndi cate teinrated.

positions clearlyy iRisFigagd, ORlYsihe-&lamens, iogﬁdi'@eusitsf ated, jn-.a

magni fied view In the actual settings, howhver, enents are

arraneed. fara; naerigofdraron devubst riat eclof wafrerofscalde. vildid D0 ps are
A gold stu : an_under bunp t.al .(LIEN) an he |ike are forned

in the el eg??%gggdogytﬂle(:leﬁl%hen = The Mcil§cé5%%rrglaiyleirelg‘ab’9nﬁd/t metal
| ayers formedpbytebepttohessspbatingd (Nieidst @ the, undengoatcside;s a
the sane aggl ires below, i.e,, the mundercoat side of the |am nation

i a i ndi cat BACFFPStY}Y TiFowds | Byer s Td/ U day ér3s, L did ord/Mel/ G ing -

| ayers formed by sputtering, and the |ike. [002 soNext, the

manuf act uri ng net hod conprises a step in whicTh the above -descri bed

W ring cird’:9822ﬂayer 2 in lamination. is lam nated on the

sem conduct or el t.$in a wafer state, and the connectin

conduct or part Zggggf;l.rd%%% WP r g S ¢ Ay et er%n?djptodé t&egcpfl?ee%eél%l
of the el ementnBiang toangshdesd;dascshown 25-4i dtdBlerd (i) .solved ad n
Fig.. 1(bl, the protrusions of each of the connecting conductor part

21 and t hel8PEELPBde®©527are onitted. In the actual step, the

sem conduct or el @H@%ax%uf—é@tﬁ?ﬁlé’“rﬁé-ﬂ?o&iéﬁ%ﬁe Ip%/égentz 16}{&1@{0&39%% be

into tight gapiess adhesion by. pressing.. Furtheriacu

manhf aet uxfA§ChEPRGda e orpreslesd avist epii i whidhs tthidutetcal suppor t
substrate | e ling. fromthe wiring circuit |ayer, as
shown. in E?S§§§?%?§' I'df'ﬁlgéagg(gpé%aelwsr%n‘ e conc uc]ta&’rerdes\ﬁpcaeyaA cly dEem &
whexei hit heesénboandupt osleebenenis 3lamchdthel i idrg «€lidmgint dayery2rer
are | anbat eg, In this stage, the semnmi conductor device Is in a.

waf er fornf -“8Efi cBHBﬁc?%rad%WJc‘é‘gn@‘hcﬁ% Yordm of G iV dudl igenguctor
obt ai ned byev@igeing. The wiring circuit |ayer having the netal. 5

support substrate separated therefrom mav. be subjected to a

processi ngl88éRlas prcwidirm T a solder ball pr'ior to dicing,

A large number of semiconductor devices of large areas
20 that can include a large number of wafers can easily be
produced on a roll-to-roll basis by separately producing wiring
circuit layers, and therefore, the manufacturing cost is even
lower than when a redistribution layer is formed directly on
each semiconductor wafer.
25 [0024]

Also, a metal support substrate provided for a wiring
circuit layer in a way such that the circuit layer can be
peeled confers adequate rigidity to the wiring circuit layer to
increase the handleability until the wiring circuit layer is

30 laminated on a semiconductor wafer, thus contributing to
manufacturing cost reduction.

The manufacturing method of the present invention makes
it possible to select wiring circuit layers of a non-defective
only to connect the element in a wafer state, so that useless

35 disposal of non-defective elements is avoided.
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According to the manufacturing- nethod. of the present |o invention,
t he aboxie -described first problemis solved as described bel ow,
The manufacturing nethod of the present inventi....pn may be
described as a nmethod wherein a redistribution [ayer, prC viously
pr epar ed 3%0@2% ring circuit layer separately froma sem conductor
element, is lam nated. on an elenent. in a wafer state, such as a.
sem conduct or' waferydtmg obd ailme ansenisonductometdend o, 0233 ent

i mclude a FAFGRC ROt rVGr CREF br < Cart Ga0 T e BSHIeR oh B S LET s

roll-to-sokblvebasssdbycrseparatedy. producing wirincj circait layers,
and therefore, the manufacturing cost is even. |ower than when a
redistributPBRCiayer is formed directly on each sem conductor wafer,

002 A s, | -L v
[0021] $Or: cRafifid) éﬂ&p%ﬁe Sé&ﬁ%i@éﬁfccéﬁ’d‘f%éﬁ VYat of a

wiring circuit layer 1na. way.such that the ci er ‘can be
peel ed conférsnadeguatet rigyditys toohectvid ithy aiffagid Haanerg tao protruded

increase the handleabjlity until _the Wri circuit layer .is no

| Brinat ed GETATBeH CORRUEY oF e bra ERIS Aot DUttty T the Db faces of
manuf actyr kNge@Osbndneduet k®her, a metdhesumiiachasd e tethed ofs the
present: invention nakes it gtl?ssi ble to select wiring circuit |ayers

ef a no onPyttESconREetct ik erenehtind @l vater Stte, fx@n tipdtind with an
O nyPPOL RIS, PLOTNEGET oGl SLUTer £ miate) dad 002K
nor eover, thepabeveodesest bledl?‘sebmmmmmq seolwvetbapaescri bed:
part of a WFIRY GHFEOIE FAYeF o Qohborot 1o 4T are Hav g B (e
protruded tenmaenalinki kenancend pira thuoughihote, vidgheofvd Nes oo
faces of b? a sem conductor wafer, a matal suppot substrate presses
the entire (§GPFACBSIoPSLAB) Wi FihgS ERF RFETAYEI" fRomN behi e rspaar in
an appropri-abedibtyindi SoPFesSsi A8a PERAMCES @dequal&tact with the wafer
surface, with no gap produced in the interface between the
wiring circuit layer and the semiconductor wafer.
20
[0027]

As mentioned herein, a semiconductor device may be any
one that permits laminating and connecting a wiring circuit
layer; examples include conventionally known elements such as

25 those of simple structure like single light-emitting element,
arrays comprising an assembly thereof, organic semiconductor
element, IC, processor with various operation circuits
integrated therein, memory, photosensor, and image sensor, as
well as multi-chip module, MEMS (micro-electro-mechanical

30 systems; devices wherein machine components, sensors, actuators,
electronic circuits and the like are integrated on a substrate)
and the like.

[0028]

The wafer substrate to form a semiconductor element

35 thereon may be any substrate for semiconductor elements;
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conpressi on |ust bel ow the connecting conductor part of the wiring
circuit. layer, and the insulating |layer around the connecting
conductor part (particularly adhesive |ayer (described below)) fills
t he protruskenches ghtcldid ferreneesiuqtp e vsdrli Brosalr 2p&r tives) arfd of

comes in clogecgontact, i { h4he, nafer syhage. wiltfdo 080 Biodused

in the interface between the wiring circuit layer an
sem conductobswafies, $OOR27ate consistAsigrert ioneddreriel com@ound, and the

sem conduct or device may be any one that permits Lam nating ane R
connectingilgemjrQﬁifQﬁ%%nﬁWbﬁe%ﬁﬁe?'e%gﬁp%QEFiﬁ@Fﬁag&38n98%FiSH§IFﬁllcon
known el enept st suchulst 25-4hose of ol npl@astyructure like single
light-emtting el anment, arrays conprising an assenbly. thereof,

organi c sanYéé8éuctor elenent, I1Cl, processor with various operation

circuits integr %sdméﬁl@{%%_%éﬁ"“M%%%&%r %g%n{'e!ﬁg%rfg%&ffer

as well as nmulti-chip no ‘gni‘er o ectre-mchani cal
systens; devite$ wheledsa mechimey conponent ssersiensehgitor elements while

actuatorelectronic circpits and. the like are integrated. an a ..
substrate)lﬁnghFh OF?k%? fOb2etx on @ water s zgﬁﬁféﬂgﬁﬁ%ﬁrﬁﬁeg%?}ng)'

forma senbgendushornekenBRtpd Sed hef eatkt dByh denany: siubstireated, foron a
sem conductor el enments; exam ples include sem conductor crysral

substrai e SaéRrasubFtsrtecon, Tasl el |1EPqHsiirat iNgcdistiald the
substrat e; s%éﬁ%ﬂéi‘)ﬁé{ét nd yp&&éft&ﬁ&s'é{%%ft@r L O"EMU G g only

conmpound, an these substrates, nost versatile ones

are siliconhhos#cnystatfestubstratess (wila cometwafferts)g 9a062%hape as the
As nenti oned _herei 'sem canduct or. el ement. iris _wafer, state' include

not only miPEPE 8 SR EbRUCEbr T SRS WA F51K t he o SFFLSC g et or
matrix en alwabgr. isubstrate (pitor 19 &€ nPfeZEdUo als0'd haseer-state
prepared by checking multiple elenments on a for substrate by

qual i ty i nSpeeersn; once dicind the substrate into individual chips,
thereafter rearranging only those non-defective chips on a sheet of

t he sane shape as the wafer substrate. In the description below, 'a

senddonductl6f3€lleffeht ina wafer state" is. also referred roes "a

waf er-state eleﬁﬁggn,lggkgggéd on, and connected to, a semiconductor

20 element, a wiring circuit layer functions as a redistribution
layer and intermediates connection to an external conductor.
Publicly known methods can be used to connect the
electrode of the element and the connecting conductor part of
the wiring circuit layer; examples include Au-Au bonding, Au
25 stud bump-solder bonding, solder bump bonding, bonding using Ag
paste, and bonding using ACF (anisotropic conductive film) or
NCF (non-conductive film). To meet a demand for fine pitches,

Au stud bump-solder bonding is suitably used. If a gap is
produced between the device and the wiring circuit layer
30 because of a bump height and the like, an underfill material or
the like may be filled.
[0031]
In the case of a structure wherein a through hole via
that penetrates a wafer substrate in the thickness direction is

35 present in the substrate, and an electrode of a semiconductor
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When lardrated on, and connected to; a. serdconductor 20 el enent, a.
wiring circuit layer functions as a redistribution |ayer and

i nternedi ates connection to an external conductor. Publicay known
met hods cart b&8Sgsed St 6OBBHAGEEDE Ret el BEEr badekof athes elleneht thandafhe

connectin t t n i it_l| e e
el ude Ay RATMEHS! cniBRch Phel ER-MUBhIboLE) BRI Lo B Blno EFIRLED hver

bondi ng, bowdi hg d@mngakgdpastEheahdchaﬁdcagsmdenofﬁfﬁé(mmiaﬁtsﬁpdﬁrate,

duct f tiv-e fil . To. neet a. demand
for ?fnévg.tbL  kehEea BEnsoEan ﬁ%rbéﬁanéf?£h§UV%ab@@ GLBAULFf laver

gap is p50d@@e@ebeWQ%@téﬁetgeﬁhéet@Bﬂlhgﬁ WErtRg €hf &?ﬁ h@YE&'via. Also
.30 because of a bunp height and the |ike, an underf material or

the Iike may BE1Fi FREq, [DO3¥Ering circujh thgcgaseanfba sedctar eonnect
wherein a %%%OQQQc@QB%eVgé that -peneLraLgsy h&a{ﬁ£o§§93ﬁan gle in the

t hi ckness direction is present in the su strate el eCt r'dde

of a sem cémghorok febensmdelSfcbhﬁuwafatleubstthéebabttf@metﬁe.eﬂ@ment

of tfie wafer, substrate through the thr h hol e vi a, W r-h-vg

ol rcuit | avaromgnd 2h8 YL D8 B O DR Phctaditnled pRebotn the

waf er substratefaandsthe eoanesti Bgegondustge part. of the wiring_it

| ayer may be connected to the termnal of the through hole via. Al so

inthis case, the wiring circuit. layers ma'/. be used to connect the

el ectrode ofyoshe el ement and the through hole xi-ia not en the back

face side of the water substrate, but. on the el enent side,

and the wiring- Ehﬁcamtahgymennayabeetaalnﬁteddom1@oah tvheihg. ¢i backt
rangement pat t

f id | t d
P ot Akl LR TRAL o fo L 002 s e AT AL LY REO e E oG Ep r ke

layers pri aayt oediaeiyngnkk( thBy berasypenestbhahecer st Pongdriyt P8t terns
el c=nent anra¥ patterns_in the wafer-1like el emrent and aIIOM/t%
connect i on *0f “PRdMGLGRal LEPeRRATENANB W RiAGYcFPeUFPRREEYEPR . OF

individual elements and wiring circuit layers.
[0033]
The outer peripheral shape of the wiring circuit layer as
20 a whole prior to dicing may be the same as the wafer substrate
or a corresponding shape, a shape with even a larger area that
can include a plurality of wafer substrates (simple sheets,
bands rolled out from a roll, and the like), the same shape as
the element assembly region in each wafer substrate or a
25 corresponding shape, and the like.
Supplementary members to locate the wiring circuit layer
prior to dicing and the wafer-like element and means to

increase the handleability may be added as appropriate.

30 [0034]

Although the inner structure and conductor connection
structure of a wiring circuit layer are not particularly
limited, a useful basic structure is such that, as shown in
Fig. 1(a), a connecting conductor part 21 for connection to an

35 electrode of an element is present on one face of an insulating

12



[ 00331 The outer peripheral shape of the waring circuit layer as .2c(

a whole priox to dlcinb may be the same as the wafex substrate or a
co=espondi nb shape, a shape with even a |arger area that can include

a pluralityayef  wate?x'subst b af eso s Hple sheets:t Bamds tr 6i9 ed) cutternal
froma rol n el : sgm%éﬁgp : : nbl y
rebion in %ggﬁugﬁégr(%Lééﬁr%%gﬁér a. 25 cg??%%%gﬁéﬁ%gﬁﬁgﬁégg%§and t he
like. semSoppilenent aldyv ewrbes std dod ogatreddhe amd ithge diircui tid gyersent

prior to dici and t he mafer-l'hg}elenent and neans to increase th
handleabil??ypﬁ%y9g% raﬁﬂ%ﬁ’é?“%p %ﬁﬁi%ﬁ%ﬁ“éﬁ?ﬁnﬁﬁfis are COnfiHgUgh-°
the innes skeuchuner anth cOnbUEsQfuconnectd @ ErActdd® of M N ating
circuit. layer are not particularly limted, a useful basic structure

is such thaty®as shown in 1. (a) a. connecting conductor part 21 for
connection[b@3§r 35 el ectrode of an elenent is present on one face of
an insul ating ayer... an externally -connecing conducior part In en

-7ternel cé&nductdn {@dpadonftantleixt erymalcal reeuintplon athiweh - uhee, other
sem conduct or _devi ce i o he nount ed nd the like) i.s prnseht on

The other PRRETERSRHENES corait o S TS e Bt & BT P
other vi@ tbhedcenddchives hr{yeinprovged-d ncdhedisulal ig-H ayelsr (Fig.

[ 00351 In addition to this typical exanple structure, other
ezanpl es i AéRUte a SEFuctuFre Whereih P tTTCUHrt dohredtdyg & @art is

conductor papts-2La @8%%&%&*&%”&@%&%&&5@%@4 hetr (Hlas 2(R),

a structure wherein one connecting coductor part is connected to a
plurality obfnoentuctofnparislforrext@rnal sonnectionwl{gotin particular

illustrated a structur erein_cv( .Cu chi nnechi ng .conduct or
par t s 7ia aRAPSTb A TR ETE P T Eat e T A Her Y e SO0 S spn
are not ;conpgetednt ehanl exéef nahdl ya conneet drghconstuct Orarpadstt omd e, -

| ower face of the wiring circuit |ayer (Fig# 2(h)), and the like; the
pattern of CPRECEbRNECEPBRUSEPLICREXe Trytbe fewer yra/&h i ¢d Hif wiring

conbi ned. accendingsto -t heihntended usgs Xte e ring dn 4, wifing
circuit I yer (a. conductive
connection structure may be freely varied and combined
according to the intended use.
20 The wiring in the wiring circuit layer (a conductive
layer extending laterally in the circuit layer) may be a single

layer as shown in Figs. 1 and 2, or a multiple layer as shown

in Fig. 7.

25 [0036]
Fig. 3 is a schematic diagram showing further details of
the inner structure of a wiring circuit layer.
In the embodiment shown in Fig. 3(a), a conductive layer
23 with a specified connecting pattern is present an insulating
30 layer 20, wherein the tip cf a conductive path (metal column)
24 extending from the conductive layer 23 to the element side
constitutes a connecting conductor part 21, while the tip of a
conductive path (metal column) 25 extending in reverse from the
conductive path 23 to the metal support substrate side

35 constitutes an externally-connecting conductor part 22. 1In
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| ayer extendinp latexally in. the cixcult [aver) vny be a sibgle

| ayer as shown in Figs, 1 and. 2, or a nultiple |layer as shown in

Fig, 7, 2:1L0)361 , Fig, 3 is a schematic diagram show ng
further det@ifsCBPOtHEehnet Btrletiure” ofoa WiTS iy T CHt G a5ertigant
the enbOd!HSHﬁeébpMﬂ éﬁHFiﬁbrég§Qd_éBf¥H§ggﬁ'f@%ﬂé%ﬁﬁbe_iéZ%Orm_d on the
wi t h-specified connecting pattern is present an insulating .1Imlayer

20, wher ei hiphefté¢pclof candondirct i veygpat h (et al col un(m 24 extending
fromthe C?G‘é’%“fti ve layer 23 to the elenent side constitutes a
connecting conductor part 21, while the tip of a conductive path

(metal coisnr0 25n exitenehingdimefeversestframd hey gonduct ipye patdbn@3-tive
to the nmetal support substrate side constitutes an extexnally

-connect i ng2¥BhdtRt O PaF tePIGH THIS Aithpdi FRETUCTE Wetl@y9d |4 for the

MOTE, : pr eﬁ@f&ﬁ%@ﬂa;ﬁ&%@&%s*&%%ic@ And d.nbyeased copy QL%SQ.ﬁatiri%

resistance is fctnmed. on the tip of each conductive |ayer.
the enbodi henerikfushratebn o stia;e Hcdrtgald comhrtates ltayec 6 dreges.

t he el enen i de_and, a_conduct i | ayer 27 on. the nmetal s t, .
substtate illl%eccé?eu%tf‘%‘\’fie d{e]%iyer% ég ?rhsta?%ﬁ%ed“‘?rgﬁ/&l %iq“iip%ﬂéead 40 ishe
state verticahl yefayedayort won stiageel 1 dhercondhetdve dayere26,0m t he

el enment side is enbedded in the n) insulating |layer (in the

i I1ustrated™eases tovefetw t h ladhési vebcay&iensop).l bprehed, the
embodi ment b4t $€SiL 8= VI57 the condyctlves L. ayer: 24,n the nefal

support substrate' side is provided abutting a. rel ease |ayer 5. AlsS
sch, the cbhdsideilveblayers 26rahh2y breeconnedtedurd eadlke otdmeiudiyve

a co. nducti i t 8,provided at a specified sition :
Chet ebet veshioth PRe Al Thee dr i re e v 1 e 485.2 st vep
IS presentpaah as8specdided positéercifidd pd chi dihesrcorduetwaen | ayer the
26 is expsed; thn exposed portion in. the opening constjtutes a.

connect i nguBB‘ﬁHug?S? Bnghgla‘F‘%?schﬁn]e@f?% the tHe WLHEH .19 PHiSYHe at

E”bOdl”EﬂtalEkééifﬁéédpogﬁﬁﬂMﬂl|fhtérWhﬂéHW%héaﬁﬁh&ﬁcEJVé(¥H§E§92¢¥ﬁs
| ayer 27 on the netal support substrate side is entirely exposed to

the | ower f#eesefl/theeci aspPatingertayerin aphdpardmgq tdorotght hiote &)

is forned ifi Lt it I ce et al

suppor t subSPrSro 1 Fracror Sheethr 1 % PRIESE Ve iid frere
expose thethewemnbbdieeot theusonsued) viecdayerle 27thantbidie xposetl the
portion in t consé' tutes an external |l y-connecting conduct or

hg 0 ening
Dart 22, TRENGHZPAEBATAEFEI 6 Ph BACH CHEh HEPPTEY BEP O & npt e 1S

havi np theegenducti vephayer: cexposediet nrihe enbedi nend,idd ustrated,. an
, 130 however, a netal filmfor nore preferxed electrical connection
and i ncreaSedneddr 6shonugeshstanee is. fpresémt anspéel Sied acesofion in

cach, expocell, POLELOUS-O03PL eroy, syedhE URNSHHEPET) Dot eial 4L m

filmine$udleysengl Bas been removed to expose the lower face of the
conductive layer 27, and the exposed portion in the opening
constitutes an externally-connecting conductor part 22. The
exposed portion in each opening may be one simply having the
conductive layer exposed; in the embodiment illustrated,

30 however, a metal film for more preferred electrical connection
and increased corrosion resistance is present on the surface of
each exposed portion.

[0038]
The above-described metal film is preferably formed by

35 plating; useful materials for the metal film include single

14



nmetal s such as copper, gold, silver, platinum lea...ft, tin, nickel,
cobalt, indimm rhodiunt, chromum, tungsten, and ruthenimm and

all oys consisting ot two or nore thereof and the |ike, Preferred

mat eri al s TAct tdeS'Yol d? tTHPHi ¢kl and tHe 5 156 pief

of the metalctdimingd ude a doubl e-lRyem, stauciung Wdh an dnder] ayer

of Nl and a surface layer of Au and the I'ike., 10039] As shown in

Fi gs, S(a)raneelbuy, ardoperiyy (arricighcholfe (@R dy) nioxeprtdwd ket faord the
t he net al ort t Si.ti orrespondi.ng e
externalIyf%g%heé?%%gﬁ%%%%ﬁb%g%gﬁggtl%f?ﬂd e?ggé’tﬁgnfigggkéqtﬁgd kIS
ext er nald yt tlonnest ¢ hgpasd 2Xds @ [toweddte priotinude.dinem theidoyes-1layer
face of the insulating |aver 20a, 15 . The insulating_|ayer 20

of the wirfnolerrtei Y Haydh P ESIHgINE 13Hert CONSiSStS g Bi- thie Au
sanme pol ynerg @nd tay-al so be a | am nation structure having a base
insulating. layer. 20a on so the netal support substrate side and an
adhesi ve | &y@#>p0b for adhesion to an el enent, as shown in Figs,

3(:=.) and (b), oV t . the ctrode, . df the el dth
conrsi:nting cong%c }I(I)Cgﬁlgalf {j‘El(;)chj%]'he3e</\°7|8rianngodcﬁbﬂc’uiatr}1 sogﬁgiq?l;% e nhercoo I hole
uni fiediwibh safbievemtd nechattieatetstr engido ttponuthanditng dther eafsidhen
dhesiee layer may be omtted, and the insulating |ayer 20 may be a
publicly k %ﬁﬁe?%‘é’&&ﬂl? n@lﬂgﬁerewwa&o%—cﬁ%mfgl[%mdmtor part 22,
Exanpl es ofihusebul tpaterpals fior base-insul-atinie:dayey sdhelide, bute 2o
are not limted to, peblicly known synthetic sf resins such as

ool yi ml de res#hlodedyre co¥remiwde polgrettier kvl |feagesih, tipoliymtherting
sul t ana re§ggereg?ﬁy resin, pelyethylene terephthal ate resin,

pol yet hyl ene” nap alate resin, and polyvinyl chloride resin,

conposites of these resins with synthetic fiber cloth, glass cloth,
nonwoven glﬁgi ﬁabric, as nctroparticles such as of Ti 2, sac, zro,

m neral s, IR ay, and the Like, In paLibular, preference is given.

to polyindde resiRe €ROXYateshMmaphd M ass othrepaxei F@sith DegAUSEy
a thinner flexible insulating | ayer with higher nechanical strength
and bettetPel ecéiNgap tAAPACELRrT 536 (Phslatsaee chardeder ixtd gnandlso

the like) 13? 0%2%?}1\Eﬁgt§5ﬂe£t£9&£@é al .y SupROTt . laversis, pael e and 0. on

separ at ed.
20 the metal support substrate side and an adhesive layer 20b for

adhesion to an element, as shown in Figs. 3(a) and (b).
Provided that the electrode Jf the element and the connecting
conductor part of the wiring circuit substrate become unified
with sufficient mechanical strength upon bonding thereof, the

25 adhesive layer may be omitted, and the insulating layer 20 may
be a publicly known insulating layer with no adhesive quality.
[0041]

Examples of useful materials for base insulating layers

include, but are not limited to, publicly known synthetic

30 resins such as polyimide resin, acrylic resin, polyether
nitrile resin, polyether sulfone resin, epoxy resin,
polyethylene terephthalate resin, polyethylene naphthalate
resin, and polyvinyl chloride resin, composites of these resins
with synthetic fiber cloth, glass cloth, nonwoven glass fabric,

35 microparticles such as of TiO,, SiO;, Zr0O;, minerals, and clay,
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The thickness of the base insulatiRg lave is preferably 3 to 50 pm
Preferable materials for the adhesive |ayer include, but are not.
"limted to, thernoplastic resins such as pol ysul fone, polyether

sul fone, pBlyhydantofh; Pol perter iidrdder peryester s Folgirmade polyinide
sil oxane, apd;gdl W-f@gﬁg edh pal yiud %d{ﬂ%o;@p@@éfrﬁ%e’lsatﬁiea

acrylic resins, silicone resins, polyimde resins . n5 and the

these may beiugsed flebdebdsingO0x3]ing layer Wsigfrulhigppzy megdiarsical

i nclude, but_are not ited to,, epozy resins blended wmith .a :

t her nopl as |£lémr1 S nF obberct e(?]aes'%)%rr%(?a]ancc}wﬁaecqeilkles, 9 i CA YT
nano- pard i cherdtspet setc . 26 EpoXyikesiins anthihel ldkesr the metal
Exanpl es of useful_ acrylic resins include, but are not limted to,
epoxy acryPaPROTbrethahel acr§at @, 2% |Fohe t&tyl ate and the Iike.
The thicknegss,s9f the adhesive layer is preferably 1 to 25 100 :1111.
As a formation nethod of. a wiring circuit. layer on a netal sup ark:
substrhte, convehtéonal thnksownt netdhdassd omprloduciong agiacuis .preferably
subst r at es30£oi§6er osers, sach as the sem - additivs nethod F.r.nd
t he subtractrve nmethod, can be enpl oyed. By formng a wiring.

circuitidayer.. PheBenEbBd BapPordl subst rite, adhes idiensiconalnclude, but
stability during the manufacturing is innteased, and the

handl eabdl #t§ OP"t hi A WiFi Hey: €RectRRlddye? sTeS hprsveds Frooasil fone,
14heb a sopdectiner! ayefomad d%of;%‘;‘?&’&ﬁﬁdﬁx aﬁ%&fé@)éprmdjé,n o Ldng.

circuit layer by the sem -additive nethod, it 1s 4 preferable that,

as shown i RoFvgnide alseeandi | qnd 23l ¢ratatnadifidd (o9l faoridd |onidg a
nmetal . matey] 0Si I t he conductive, layer 23 and the .
wal | surfagé%&%f E%ﬁgggér%é¥mflc%n§ gtitite #ejl%%lhedurc S|lv%s ’pﬁ%%mbéee resins
formed by spdtteei hgkén advanceay Bxanpies of wisefdd. materiels for.

such a seeg b|g n0 include single netals sueh as copper, (.-2.0ld".
silver, pl PPa ﬂ: | ead, tin, nickel, cobalt , tadium rhodiu. m

chrom um . tungsg@@fu@néidsy&hﬁéwﬁ}, 8hdOYde CONSE ST 110 kddpds, or
nore thereof and. the like.” NO4611
epoxy resins blended with a thermoplastic resin, rubber,
elastomer and the like, silica hybrids, nano-particle-dispersed
20 epoxy resins and the like.

Examples of useful acrylic resins include, but are not
limited to, epoxy acrylate, urethane acrylate, silicone
acrylate and the like.

The thickness of the adhesive layer is preferably 1 to

25 100 ym.

[0044]
As a formation method of a wiring circuit layer on a
metal support substrate, conventionally known methods for
30 producing circuit substrates or interposers, such as the semi-
additive method and the subtractive method, can be employed.
By forming a wiring circuit layer on a metal support
substrate, the dimensional stability during the manufacturing
is increased, and the handleability of thin wiring circuit

35 layers is improved.
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Exanpl es of materials for the conductive |ayer and. sonductgge path
shown. in Fig. 3 include single netals selected. from anong copper,
gold, silver, platinura, lead, tin, nickel, ceiba.ft" fftdiuin,

rhodi urci, chrom um tungsten, rutheniumand the 20 like, and all oys
com prisi ”?08@? or nore thereof (e.g., scdders, nickel-tin,

gel d- cobal t, !j the )ike). In particular, netals that permt

el ectropl ati ng ciheh eztcoldsst platiaygaredpraefetrchior ivsegatCopper ficsrmed

preferred because of ite eahel]ency . in the, ease of fer-ni a. ...
Bonduct | verh agebL bl PELF T BaLs el iy S De T STy ol g b o 15
[0047] s prefefhB1thigknesss ofndine gonductive d ayerd 23 ifd apde(metal
Onbsen as agpropnatem, but is not limted to, the range of I to 50

p.m The cbhdbctiVe) pathsa Rhowakied 25 5t et lerabl SF fvalv & . degysSindrichl @ the
shape. , th?pﬂ{jﬁ@?i% iQ)Zéf 3 %’x?tﬁ e wd 0 290 A %@rt‘?{)ea?Jaxsc t0, 300
r s Tor ubs

dm [004] eferred materia e metal support. s rate -35

i ncl ude, butnatétnot thei teddto;icopperh Topperfatnaydbaged-tering in
primarily G.) copoor, ni keI,%fo. ckel . ailays baned primarily or_,

P kel | 1 FOVaTBReed T (37 e B cRE Sy J0E STEl & SR fid L
like. alo xdacmize theqdifherensesidh the €agldi cigntd ofsiinedr goatinum,
expansi on fromthe sem conductor. wafer, an. alloy. based. primarily

on nickel afdd.iEéh, Ceickelp aphadyhy, i npretercheidigydl, [Goggyum, tungsten,
The thickn et a o] ter s, variahl e dependi

the rigidi tgyﬁ/8 gptﬁlﬁgl%t e%}gwga%%n{%}f%?eﬁbﬂ/ géout 10nmto Zt{)}gelo&f
pm nore pereflecabl yikabout 20 pmto 00 pm [0050]

15 [0046]

Examples of materials for the conductive layer and
conductive path shown in Fig. 3 include single metals selected
from among copper, gold, silver, platinum, lead, tin, nickel,
cobalt, indium, rhodium, chromium, tungsten, ruthenium and the

20 like, and alloys comprising one or more thereof (e.g., solders,
nickel-tin, gold-cobalt, and the like). 1In particular, metals
that permit electroplating or electroless plating are
preferably used. Copper is preferred because of its excellency
in the ease of forming a conductive layer circuit pattern and

25 electrical characteristics. |
[0047]

The thickness of the conductive layer 23 may be chosen as
appropriate in, but is not limited to, the range of 1 to 50 um.
The conductive paths 24 and 25 preferably have a cylindrical

30 shape, the diameter thereof being 5 to 500 um, preferably 5 to
300 pum.

[0048]
Preferred materials for the metal support substrate

35 include, but are not limited to, copper, copper alloys based
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If the thickness of the netal support substrate is less is than |la
pm creases and winkles are likely to occur in the netal support
substrate, which in turn reduces the handleability in the roll

process. |PTiHerthY cRhReSePRFr t el fretal Tsiipisor t2 Subst Fatse dexdeldtisr 1200 on
Lam the winding, di LOgreases: P 4,0 1ha.dT aill tydheraal

which in tur% ﬁa'r a%e%gyézgé?i%& andl 1 ngﬂfnéthelh'?(o({l %!pr oéleé)s ’an%oarajlr}sloess
interfere withlt henprolcessikg. by. etching, :0051 To facilitate the

snoot her peeling_.of the netal,. s rt 2:3 substrate and .he wring
cIroult [ ayer | aTSUPUOTTIE: | i LT R Tt e &0 eAoe ) e near
present i herghetweencrém tise ps&herablie-thatudhe relreasea dayeidey

formed in a. way such that the release |layer is easily detached from
the wiringPeEifeaityl ayeriandl i zandntikel ¢ 1D detached®r am thee et ly
support. sybstrate, and that the re:lease | nr is renovable, together
with the netal support substrate, rremthe wiring circuit. |ayer.,

[ 00521 Useful materials for the rel ease | ayer include
organi c 35 8g§§iances (silicone resin, polyimde and the Iike) and

i nerganic $t nces (nmetals: netal ox:des" inorganic oxides. and the

l'ike), The inorganictsubstansesr afies exeil ifi@ehhy. sl trabie Nis Slrildbie
and the like. Conaiderinc the steps of producing. ang circuit |ayer

:3 and t he9RAPGRIRBEL O oRTF t T BRI Hur | Mg 'Cohietts nig the™W risng ity
layer to a,sgnicihduct oF ¥Wahehn, GRSAL &5 PFEIBIANCcE,d 5 Pov ey et%;)80 jm.

pol yi m de and t he aforenenti oned I nordani c substances b
silicone ré§PhO¢tan deteriorate- is 100531 When the rel ease

| ayer is forned olvimde | aver, the thicknees thereaof is .
praferabl y 01 t o 16 Bt BTERSTE Ay Rt Mprct B bR ort LG TG E (i Sese
pmin prneventhngbd the epthseswagdchrTikled ayes friempow Ncur in the
When the rel ease layer is forned as a |ayer consisting of one of the

af or ement i BRE8L ABPHARF cSapsTahRea’ e thildkmesSdHeredths s

preferabl yplnt0cd091 5L W Ehe fHE{ hep, pref er enge glven tgnl S0 30 A
in preventing the entite wiring circuit layer frombow ng. [0054-1

metal support substrate exceeds 200 pm, the winding diameter

increases due to the rigidity thereof, which in turn hampers

20 the handling in the roll process and also interfere with the

processing by etching.

[0051]
To facilitate the smoother peeling of the metal support
25 substrate and he wiring circuit layer, a structure is
preferable wherein a release layer is present therebetween. It
is preferable that the release layer be formed in a way such
that the release layer is easily detached from the wiring
circuit layer and is unlikely to detached from the metal
30 support substrate, and that the release layer is removable,
together with the metal support substrate, from the wiring
circuit layer.
[0052]
Useful materials for the release layer include organic

35 substances (silicone resin, polyimide and the like) and

18



When. the release layer is a polyimde |ayer, useful nethods of

fordh.g. the layer include a nethod. wnerein a solution is coated, a

met hod wherein the layer is deposited by el ectrodeposition. or _

cheni cal vaperddepesfFiPohaisTs) (Malaet hoth Z5- vhier®& T d rseperatelgrides
formed payLhdentilils. | adatpd.and e didieeiien Lientelisase by ag,
layer is a layer consisting of an i norganic substance such as a

netal , met &k, oXi d8j, oBidnanrgarihe dx:ke.de. us. : c?i:ui. nethods of

formng the layer include el ectropl ati ng, vacuum evaparation,. .
Sputtering and tHE'PTRE. 30 EXAVPLES [D085100UCI g o gdng Circuit layer
manuf act ur kRg ABEhRAgRfhEkE @é@@ﬁ@iowwﬁm%ﬂ dsnheeimafdey wiring
described nore specifically and in further detail as with reference
to actual ﬁﬁéﬂHégiéﬁyéﬁaﬁﬁl%s$em%ﬁo%@WCﬁQﬁeW@ﬁ?ﬁwuﬂ%ﬁ%ﬁﬁﬁtpq%ﬁﬂﬁ%P¢Q1lS
Figs. 4 tongeH' €8 g&f%iﬁiﬁérgﬁdt%xé n e fall owng explanatd oy o0l Yees
one connecting condnctor part. and. one externally-connecting
conduct or partucer e$ponde nges hereto antdheodrmck. face. of the latter
are magni fied. LO0561 Exanple 1 A release |ayer consisting ciylmde
was farmed on a neta': support. substrate consistinp of 42 allcy, a
Wi ring eirgopskayer wos formed. therebn, and then, this wa.s: bonded
to a sem conductor wafer. Noble netal plating for a contact point on
an end face of afheexteenafl§2ednhedtT nig clondird oS parto Mas ises florimsd
an openi ng 3 i a rat.e. fr he, {.one¥
side to exsgggﬁggegﬁﬁgga%fggﬁg% hleS Zé:?%?én%?l?ﬂp/sé%& :ugcrpﬁé\'egﬁ{il ng urther
cond( . .toi ppafereand gheeendo ?atetwas phatedor§ 0 lirly [tFAXErEtion wiring
rel ease Iaxe&: : ;romn %n Fig.using a. 42 alloy- foil having a.
t hi ckness of §Eﬁ%. rasTar "t AP sUPport substrate 1, a pol yanic acid.
sol utions (prepar gdehytBer eattého8. 1 9fc Pyt OMedthdd Cadliaslayehyedhdxst g of
and. 2..cY-d.i.nmet:m./.1--4"4"--dialm .|lr.-Jol.D phen-yl) was
appl i ed t h€P&oRY, tARd2EPT BBCRRYUCT M| HAP B BYC HEat e heriebyt iyl ckness
polyi m de kglease haygrepehayiporacthickness ofc? ramyes foraed oo
the entire surface.

given to 1 to 50 nm in preventing the entire wiring circuit

layer from bowing.
20 [0054]
When the release layer is a polyimide layer, useful
methods of forming the layer include a method wherein a
solution is coated, a method wherein the layer is deposited by
electrodeposition or chemical vapor deposition (CVD), a method
25 wherein a separately formed polyimide film is laminated, and
the like. When the release layer is a layer consisting of an
inorganic substance such as a metal, metal oxide, or inorganic
oxide, useful methods of forming the layer include
electroplating, vacuum evaporation, sputtering and the like.

30

EXAMPLES

[0055]
The manufacturing method of the present invention is

hereinafter described more specifically and in further detail

35 with reference to actual production examples. For all the
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0058] [Formation of base insulating I. er] As shown in Fig, 4
b) , a polyimde |layer (base insulating |ayer) 20a. was formed using
l'ight-sensitive polyamc acid (prepared by a reaction of .
, 43, 3, 4' - Baphenyft 8t aeardosad i 6 deiab didantydii gg@ich are referred to in
4, 4" -di am [ i and a [ iam_ne,: i ni

a phot esengllqgi gg??gwkrt%n%gp%lm ng.jpcﬁrl{’ \j\m/agﬂyrraog{(}e?t&mt elﬁl s%toi?logr%}%nd(}lt ggart
an extet nabhy-o35 evnnecd i he-canductiorg pantdwea» it pae foommedpofheing

rel ease layer was exposed on the bottqm ef the opening. .The base

| urati ngtTagRbt s BOE e Ehi Aot BT Che e ey R RS ar i n
shape and. 100 pm in dianeter. [Formation of seed film | ower
conductive path, and cendhative | ayer] As shown in Flu, 4 (c)
srmaterini [W#hlchronddap and then with copper was performed to form

a seed. fi%%%‘%ﬁf Cchi mmai um Jo | ayer thibkness 20 |-nt., copper |ayei

t hi ckness p%l, and a conmhw.tiye layer. 23 with a. specified

W ring pattern. andeaczonductewecqatis2bigwerfe dahnafiraed wasy formed on a

el ectrol ytic, copper plating, Subsequently, the pgcti of the seed

F1 1 m whey eMEREY CONBEREF vELT Sy o1 Co 7 Vs S EMHO e Teritied &g t he
c.C.)Ll. X5, ctechayerapbrthes 15, seed fidrebecam anidi ediwid wddhaonded to
copper of the conductive padd-1 and conductive |ayer, the seed. film
23a is illaseratednfikecn sihgfe INpgREe dois:li £8itAdJoff c&hamemintimcitn point
Fig. 4(c)._.The_s [ ' ) - [ f
opening i nogretggl é@ﬁpgg‘%‘%u Igtér%?%m;lh? go%eﬁﬁ%nd{%%(@to%as
openi ng 02phavpnged; deanepening B0 reamievasn f orerece falomudrettowerbstrate

surface the_ net S ort sabstrate 1 at_a position corresponding tm
t he conduc?ﬁ?@ gh?hygg%r2%}3%.3??19@%\%0%%“1%%“‘%@o%atﬁ?0 o' eer%ltoﬁifsrgally_
chlorides t ecfioemt hg epeaiBpPoRZpd ot £xXPeSeride rehease-d aye! .p(polyi pdde
layer) 5 in the opening. Furthernore, the release |layer S was renoved
by etching with an alkaline treatnent liquid. to ezpoe the seed film
(chrom um l;gyer) 23a, and the chrom umlayer was etched ,musing a

nmdzed aqueous sol ution of potassiumferricyani de and sodi um hydroxi de

to ezpose ttherweppen bayeelc8861llafEot mati on of upper conductive
pat h]

[
(
a
3

As shown in Fig. 4(a), using a 42 alloy foil having a
20 thickness of 50 pum as a metal support substrate 1, a polyamic
acid solution (prepared by a reaction of pyromellitic
dianhydride and 2,2’ -dimethyl-4,4’-diaminobiphenyl) was applied
thereon), and dried and imidated by heating, whereby a
polyimide release layer 5 having a thickness of 2 pm was formed

25 on the entire surface.

[0058]
[Formation of base insulating layer]
As shown in Fig. 4(b), a polyimide layer (base insulating

30 layer) 20a was formed using a light-sensitive polyamic acid

(prepared by a reaction of 3,4’,3,4’ -biphenyltetracarboxylic

acid dianhydride, 4,4’-diaminodiphenyl ether, and para-

phenylenediamine, and containing a photosensitizer). An

opening hl was made at the position where an externally-

35 connecting conductor part was to be formed. The release layer

20



As shown. in Fig. .4(e), the upper face of the conductive |ayer 23
was covered with a plating resist rl (except for the. portion where a
conductive. path was to be forned), the |ower face of the netal _
support. supstearestd s the pdmithg th2 hter@antio-el Yheobered insthaging

resist r2, n i M t v j iert f
;dmand a }H%?ég]ﬁ?w%ﬁ %%rﬁﬁa@ﬁf%}rﬂa%;sd t?yr%ljbeh%t %ltlﬁl (‘:N%Specﬁl puthalgr?;B.n

[ 0062] (Foshapeomadfl @dhesive dismerjerAs shown in Fig.the plating
resists ri and r2 were renoved, an adhesive |ayer 20bconphi ei np
E?. . pony and polyiride was forned in a. way such the the exposed
conductiyve[bayer 23 and conductive path 24 were enbedded, and the
adhesi ve layer was etched using an al kaline solution in a way such
that. Is théOH@ﬁHO%r@ff%ﬁ%ﬂ of L tThe BIUCIAnABPafte PB4 asngl conductive
t erm nal pg% L g was exposed on the upper face of the adtheeive

| ayer. (00 %’ J‘[) ohmation of netal. film in termnal part] As
shown in Fig. 4(83,skow ckelFigl m (@ pmputttdricinesish ermdongoeimd &rid mhen
(0.5 umin thickness) were sequentially_ fornmed by. el.ectroplating on
Lhe_upper PAED BIERTE YonauetTOa A 1P o The: HEtharr B Fod dH drhem
openi ng;Of 16her met atksapPpord . nisubsigat.e (d@wertrendoface 10f0 the , and a
conductive path 25). [00641 [ Cennection to serAconductor wafer)

The Wi ri ngCerfeaitve| 5563 t hiisv bt ai netk (e hetidd 1 sl piidrite Sulstd at e
attached peglablyiuas, COMECL e {0, Are 85T GONAUSION, BQ MRIHIe DY LHE ng.

fol |l ow ng procedure-
Subsequently, the portion of the seed film where the conductive

layer 23 was absent was removed. Since the copper layer of the
15 seed film became unified with the copper of the conductive path

and conductive layer, the seed film 23a is illustrated like a

single layer consisting of chromium in Fig. 4(c). The same

applies to Figs. 5 to 7.

20 [0060]

[Formation of opening in metal support substrate]
As shown in Fig. 4(d), an opening h2 having a diameter of

300 pym was formed from the lower surface the metal support
substrate 1 at a position corresponding to the conductive path

25 25, using an aqueous solution of ferrous chloride to form the
opening h2 to expose a release layer (polyimide layer) 5 in the
opening. Furthermore, the release layer 5 was removed by
etching with an alkaline treatment liquid to expose the seed
film (chromium layer) 23a, and the chromium layer was etched

30 using a mixed aqueous solution of potassium ferricyanide and

sodium hydroxide to expose the copper layer.

[0061]
[Formation of upper conductive path]

35 As shown in Fig. 4(e), the upper face of the conductive

21



The sem conduct or wafer had 240 el enents therein, each el enent had

240 circul ar el ectrode pads BO pmin dianeter, with a gold stud burp
COpmin dianmeter_ fotnmed on each pad, [0065] The wiring. circuit

| ayers thus®6bt aé%e"ﬂa%vaf‘s‘?vedﬁ r‘?dp[lt?&rjr@é’d TeF1SE VacdfmceP 3 fpr ghe

at a tenmpepatlsn 0fnS% KC andelc v Rasuned/ by ecnsikrmean , akingnetyer
and bGndi no appratns Paaga]tectured bv. EV. Goup), after- which the

adhesi ve | &ye¢ Wastlarestalatsug@e suors tZafsurls anSulsbguerenynat ke were
metal supp ; t neel e . i nterfac t

rel ease | a%é%l%&g%é ﬁ%%%i@lpﬁqqnsau%aetagiln%%gye%% 0:%, %gﬁgh}@ﬁg%re e gat%le24

| ayer 5 mandatihegnetdlamstppordf Subst ratde anered ghemovfeds, pwhereby camed by
sem condoot er devjce, was ot ai ned 10[ 0066] Exanple 2 inthis
exanpl e, nobfe" %chbl%ﬂf?l??grf@ratal ntact point on. an end. face of

an externally-connecting conductor part was petfornmed. NO opening was
made in the netal support substrate.; .2.5 an opening was mad. e at a
speci fi ed pesPZion of a release layer, and a. noble metal |ayer for

the c.ct acEFg%%%%%%f ?%d?[?%ix?g ter, which a conductive path was

formed thereon. ormat’i on of rel ease | ayer] As
shown imw Fig. 5(&3,slusimgira Hiet ald Siippadrtte subkstimat eekiwtischrlwasid he were

sane 42 alloy foil, a release |layer 5 consisting of polyi ndde, and
having a t FPCRKESS B 0G0 e ¥or midP fhereon Co8mm Ergmpes sy, and
using the saiyihidid ghts senshdd vien 25 WRo} yame @aeitd c reolddd @R @S diluct ive
Exanpl e 1. An opening hi was present in a specified position. where

an ext er nalfyer conneed | s Eeriduet daratgatdd gfetchenas leafert hgasidhgsive

be for henhlzggro‘pggi S0cn @S A4S Ul 1id 1t AN ARR AN AR QM such that
di anet er, :opé6al ormati on o ase i1 nsulating layer and formation o
net al fid4 nthéonppentand fmiatdf the conductive path 24, as a terminal

portion, was exposed on the upper face of the adhesive layer.

[0063]
[Formation of metal film in terminal part]
20 As shown in Fig. 4(g), a nickel film (2 um in thickness)
and a gold film (0.5 pm in thickness) were sequentially formed
by electroplating on the upper face of the conductive path 24
and the bottom face in the opening of the metal support
substrate (lower end face of the conductive path 25).
25
[0064]
[Connection to semiconductor wafer]
The wiring circuit layer thus obtained (the metal support
substrate attached peelably) was connected to a semiconductor
30 wafer by the following procedure.
The semiconductor wafer had 240 elements therein, each
element had 240 circular electrode pads 80 pm in diameter, with
a gold stud bump 60 pm in diameter formed on each pad.
[0065]

35 The wiring circuit layers thus obtained was aligned and

22



As shown in Fig. 5(b), a pplyimde |ayer having an opening. hi
correspending to the opening h3 (base insulating 35 |l ayer 20a) was
formed. using the sane light-sensitive 1/2..1/2. abid, as in Exanpi
L The basednsd ati Ag VPayen 20a3wB3 5tum FATPRTeknessot andd tthender a

openi ni Was LI oW afr hQSSGaB%mgnQSlQQ BM ki ghafehel. bonding apparatus
Subsequehtly, a gold. layer 212 and a nickel .L3 were serTni!.:i_ajly
formed. by(meredtacdpdad by 6N theusur f aéecsf whhehnebal aduppeye layer was

substrate exposed i.n . the_openings 04 d h3 .{.,) 06¢c Faor mat i on

of seed fiqHed &rﬁé@oﬁdiﬁ%f)i @eh%%&%; Sl Shenniyd % .“.“itoahl ayer ot

As shown idqutHteath( eprs Sputliter bngtwwet hnchroatanbandethenhewreheeoppeayer
WA'S perforned to forma. seed film23a (chromu bayer thickEess Zg
nm, copbe IEyer-hiPGkiTed€S1e6 thf PO 24Rd goéonaa t F08 FayerS23 1@ Eh

speci fi ed Wd ivh rRathiershRte aubsteandugti-verpabhedd WeEechHor ped
bv. electrolytic copper plating. Subseghently, the portion of the
seed fi | maherende teondigstiiose vkayepta2sedas absent. wah renoved.

[ 0030] a? [F,srmation of upper conductive path) As shown in
Fig. 5(d), the upper face of the conductive |ayer 23 was covered with
a plating rEs@t. vi. (ezcept. for the:: portion where a. conductive
path was to be termed), and the |lower surface of the netal support
substrate F*3#s %rftirely 25 co-).-..ered with a resist r2. A

conductive path 24 haw RGap1di anebee @b+80 bLamrand aokehghbntafs $8int
umwas fornmed by electrolytic copper plating, [0071] sv [Formation of

adhesi ve |ayet] end faceasTskewexterRieglyscennegndngscrR§H RECSaRBrt Was
terial d i | at j ' :
materi al s ARGE. ”%Sgﬁﬁgéﬁg?\%g%gg}éﬁgggﬁ% é@?a@ é%b,?&r{eéﬁﬁ&érate,

ri and r2 re renovee, or me n a way
suhh t hat dheomwxpiosedvacomduct iate a ayperciZ3 eangosfitiinductti we rpathse24ayer,

» FS. wer eane ae drgoebd_lle %‘eqca;[lhelaay%r]‘:e%lovre ghaéy%%n\%aasctetp%q% Iwrallsaf\éarXfeds,u%'}ter

which a conductive path was formed thereon.

(00671
20 [Formation of release layer]

As shown in Fig. 5(a), using a metal support substrate 1
which was the same 42 alloy foil, a release layer 5 consisting
of polyimide, and having a thickness of 2 pm, was formed
thereon as in Example 1, using the same light-sensitive

25 polyamic acid solution as in Example 1. An opening h3 was
present in a specified position where an externally-connecting
conductor part of the release layer was to be formed. The

opening was circular in shape and 100 um in diameter.

30 [0068]
[Formation of base insulating layer and formation of metal film
for contact point]
As shown in Fig. 5(b), a polyimide layer having an
opening h4 corresponding to the opening h3 (base insulating

35 layer 20a) was formed using the same light-sensitive polyamic

23



t hat the upper end face of the conductive path 24, as a texandrqd
portion, was exposed on the upper face of the adhesive N)0721
tFormatien of netal filmon end face of connecting conduct partj _As
shown. in By B{H)7 EHIRKel! fi P—ﬁ?( 535 ?HSPﬁ?tkﬁgs%‘yer Zoaguas 5 im
gold film(Q.8&npMndds t hickness)oprerie s equentirahily f ahmedage, 0@ the um
upper end face of tho ccinductive path 24 by electroplating.. [00731
Here in Ezarpiiceetes- shown in Fig. 5(a), an opening was first formed

(02 release |ayaleoJhBIOlore, 416l MRS B NEGY B3pLaLOr Todle 211

opening in the et al uppor trate for nick pl ati ng an
plating f ovetbest@uaningl ] 1ast chown by cHieg:t rbcd Bt iognmpar ndet subEXangl ef

1, [BO74i 213 [ Conpectd t o seni conduct or f.er .The rin
circuit |ayBf THUS o%ﬁ%égkﬁLs% %ﬁ?%ﬁﬁzﬂxgﬁﬁﬁﬁgﬁp' sPP&FéngPtgghé&% B3le
peel aray) was connecten to the sem conductor wafer uaing the sane

procedures as Exanple I, and the rel ease |l ayer and netal support
substrate WePe%fenoved, whereby a. 25 seniconductor device was

ootalned,  EPOERL. RIEDLE S 4y Aoy g U R, SnchEi S
10 layer]
As shown in Fig. 5(c), sputtering with chromium and then
with copper was performed to form a seed film 23a (chromium
layer thickness 20 nm, copper layer thickness 100 nm), and a
conductive layer 23 with a specified wiring pattern and a
15 conductive path 25 were formed by electrolytic copper plating.

Subsequently, the portion of the seed film where the conductive

layer 23 was absent was removed.

[0070]
20 [Formation of upper conductive path]

As shown in Fig. 5(d), the upper face of the conductive
layer 23 was covered with a plating resist rl (except for the
portion where a conductive path was to be formed), and the
lower surface of the metal support substrate 1 was entirely

25 covered with a resist r2. A conductive path 24 having a
diameter of 80 pum and a height of 15 ym was formed by
electrolytic copper plating.

[0071]
30 [Formation of adhesive layer]

As shown in Fig. 5(e), and using the same materials and
procedures as in Example 1 above, the plating resists rl and r2
were removed, an adhesive layer 20b was formed in a way such
that the exposed conductive layer 23 and conductive path 24

35 were embedded, and the adhesive layer was etched in a way such
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{Formati on of release |ayer! As shown. in Fig, 5(a), a release
layer 5 (25 emin thickness.) consisting of Ag was formed by vacuum

evaporation on met al support substrate 1 i ch_was e,sane 42

alloy tel 35119 iB&mpI dl.ftac‘jel@(§7§%e[ I98P%F%6H.e 8?“\%&%%’ i nSnfati, o
layer and forpatd onoft et alydd ldrfeecont ack: uppknt Face of tAS shBwBive
in Fig, 5(b), a polyimde |ayer hav.no an opening hi (base ineulatinn

| ayer 20a)lawsr forned using Lie same |ight-sensitive pplyanmic acid as

in Exanple 1. The base ineulatinn |ayer 20a was 5p1(1 in thickheas,

t he opening being circular in shape and 100 um in dianeter. .70A

gold layer[@I2Zand a nickel |ayer 211 were sequentially formed on the

Ac surface exposed in the openi. by electroplating. rfl(-:Th
(Bormat | ol S PRetH | 1 aniar B GVe T5aeh o fnnl "EBRAGRET HanRAGSPE
As shown ipms kg, 5(c), sputtering with chrom umand then with copper

was perfornmeKi to forma seed film 23a (chauxniaimlayer thickness 20
nm' copper | ayerAs hiltkresisy F0@ uf(fla 20 rder@dctive |(gyefP 23 WiRkaess)
specified._wrin tte dugt.i h ) y

el ectrol yt?%\&c%p e$§p$%]{@ngq]'%sgﬁ‘ggglee%n{ c;&e%%te) bﬂ%?te;l\%%%g%ﬁih%gqslgegormed
fi | m wher eoh hehe omduet | ared | ey X3 tkees cabysentt iwas peémveédb25 [ 0078]

As shown. In Fip. 6$d , the upper face of the conductive |ayer 23 was
covered wi ¢ e%t%?%& ?l%“?eai st. ri. (except for the portion where a.
conductive;pathjis to be forned), and the |ower face of the netal
support. substrate 1 was entirely covered with jk.) a reaist r2. A
conducti ve path 2are havimepred o a?r};et@ Fow8D pmtdivd @ ReircR GPSTSgmvas

was formedeby el 861EOL Y1 C; COPREIs Pl AlJdg. di0%ore, there was no need

15 to form an opening in the metal support substrate for nickel
plating and gold plating for the terminal, as shown in Fig.

4(d), compared to Example 1.

[0074]
20 [Connection to semiconductor wafer]

The wiring circuit layer thus obtained (the metal support
substrate attached peelably) was connected to the semiconductor
wafer using the same procedures as Example 1, and the release
layer and metal support substrate were removed, whereby a

25 semiconductor device was obtained.

[0075]
Example 3

In this example, a metal was used as the material for a

30 release layer.

[Formation of release layer]

As shown in Fig. 6(a), a release layer 5 (25 nm in
thickness) consisting of Ag was formed by vacuum evaporation on
a metal support substrate 1 which was the same 42 alloy foil as

35 in Example 1.
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[ Formati on of adhesive |ayer] Ao shown in Fig,. 6(e), and
using the sanme materials and procedures as in. Exanple | above, the
plating resists rl. and r2 were renoved, an adhesive |ayer 20b was
formed in a way such that the exposed conductive |ayer 23 and
conductive;patdy 24 5 were enbedded, and the adnesive |ayer wes etched
in a way. such that. the uppor e.nd Fay,- of tic- conductive _path 24,
as a term MEdrmporidromt Wes e xpesdd tomst ke vepperdf 4eemabforhelafrésiivellm
. 2.0[ Q80 F ti.0 f tal filmon end face of connecting

conduct or %%rtfgr{%dsth%\ﬁﬁnﬁ Fig, 6(f), a nickel film 211 C2 umin

t hi ckness.) endsis golahrf idlrmE212 (0D ,pm ipeltyhindkiredsyewehevisg an
sequenti al ll%/' forne n the usp nducti_ve pat h

end f b
o) ectrop| XA 0031 E= Harel (il deHen 2R G GLETCgdrana the

pl ating anghhi ckelht-platd NG wens pessidle by assuppeyknglel ect rigétyase
20 through the release layer (I-V); layer); therefore, there '5 00 .
need to fokmgulating layer 2Gm voygeni i At AELeE0&IS Ssupp6r PPSUBSEr 8Eend

for nickel j t ; ; I, as shown in Fig,
4(d), conp%]?]!eghf%pé%ggsp}fo%%% ][(ggﬁ{ [%Q?ﬁtea?ﬁ{%%qto sem conduct or

waf er] 1o Thee géIrd Nigayeir Aliz drayer rtiis loBtaiemed 1(t Wermetalquentially
support substrate attached. peel abl was, connected to a

sem conduct OF e heat2rRsiAg %Lﬁ%feas%?mg){ﬁoosc?&idf’esr%%fs %BeEmpI%e “Y, and t he

rel eace  electroplating.

[0077]
15 [Formation of seed film, lower conductive path, and conductive
layer]

As shown in Fig. 6(c), sputtering with chromium and then
with copper was performed to form a seed film 23a (chromium
layer thickness 20 nm, copper layer thickness 100 nm); a

20 conductive layer 23 with a specified wiring pattern and a
conductive path 25 were formed by electrolytic copper plating.
Subsequently, the portion of the seed film where the conductive

layer 23 was absent was removed.

25 [0078]

As shown in Fig. 6(d), the upper face of the conductive
layer 23 was covered with a plating resist rl (except for the
portion where a conductive path is to be formed), and the lower
face of the metal support substrate 1 was entirely covered with

30 a resist r2. A conductive path 24 having a diameter of 80 um
and a height of 15 pm was formed by electrolytic copper
plating.

[0079]

35 [Formation of adhesive layer]
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ic layer and the netal support. substrate were renoved, whereby a.
sem conduct or device was obtained. [00831 Exanple 3,3In this exappl e,

an i norgani c oxidewas used as t terial tar: rel ease_l ayer
[ Formati on of réﬁ%g@g”ﬁhjé}%%g' Qﬁeﬂ%sa own i E%S,SEFS)?a§e¥é %gsgnd

| ayer 5 cofsbsddung: Hfa2132 Hxaramd n tdhickness) wasthiogmedshyts r1 and r2
spuLi..,:riag on a netal 5 support substrate | which was the. same 42

al 1oy foi | "ase | FPEED L. 2Gioo84E laver 2Phe WiSoleduEes 1hmat dfivalssch

and the ”gﬁa‘&‘s@rﬁjeiékﬁgﬁcfl%?ﬁ‘ﬁﬂ}@dﬂv St18R% 00 3 %Flﬁ??%}oixn%ﬂc(ﬁfiv@a &th 24

insulating layer and.” .J.c.) fon:nation of nmetal filmfor contact
poi nt], q Feereiemoaidsbedirfd |[ihe |agiers igendusteiry & apatehy chand lconduetyi wech

| ayer], [Formati.on of adhesive |ayer], [Fornmation of tal, fi.lmon
end face o?h%%nwé%tlf%e%o cf{eaoe ﬁ%tt]h and tﬁﬁ’éecﬁaor{ﬁl ?(L)l’ a5 4

sem conduct @fmwad Erjo wei¢h exadd laxddheSaie tas dppexaaplee ok thel Adhesive
this Exanple, in the step shown in Fig. 4 (), the SiQ2 fiim which

was the rel@dRe | ayer was renoved at the same time as etching of the
nmet al support substrate 1 to nake an. opening fromthe | ower Lase

side of the netal support substrate, because the filmwas very thin,

20 [00851 Ex@fpl e 5

[Formation of metal film on end face of connecting conductor
part]
As shown in Fig. 6(f), a nickel film 211 (2 um in
thickness) and a gold film 212 (0.5 pm in thickness) were
15 sequentially formed on the upper end face of the conductive
path 24 by electroplating.
[0081]
Here in Example 3, as shown in Fig. 6(b), gold plating
and nickel plating were possible by supplying electricity
20 through the release layer (Ag layer); therefore, there was no
need to form an opening in the metal support substrate for
nickel plating and gold plating of the terminal, as shown in

Fig. 4(d), compared to Example 1.

25 [0082]
[Connection to semiconductor wafer]

The wiring circuit layer thus obtained (the metal support
substrate attached peelably) was connected to a semiconductor
wafer using the same procedures as Example 1, and the release

30 layer and the metal support substrate were removed, whereby a

semiconductor device was obtained.

[0083]
Example 4

35 In this example, an inorganic oxide (Si0O;) was used as
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In this Exanple, as shown in Fig, !, nultiple conductive |ayers were
fornmed as the conductive layer in a. wiring. circuit 25 |ayer.
The enbodi nent shown in_Fi ents the sane structure

, [ repre
, dbt ai ned 4 B €1 %%ereé)?@é;ﬁt at"." base insulating |layers and

condact i ve[ tayelsi & e epeated! vy damnated. [0(>3611 In this Exanple,
processing was perforned in the same manner as Exanpie | for the
processes from (Forfetitonoff ikl ddse /| ayéclonsretalyesuppoprpsisting of

snbatratel.jn Fig, 4(:..: - F i f..openi in I
SUppPr L SubsTr arer TR HEEKACE) JeTTheonsh Fh S b osbeaing asmetel
shown. isn &ngpot, submetadtesuppdrich sulstutat esane a2 elléaye flbaverms in
S5atirst bane insulating. layer 201, a first conductive path 251, and

a. first c Tve layer 231. were formed. A seed filmwas al so
pr epar ed iPo@@@Lsarre. manner as Exanple 1. 5[ 0087] Next, in
this exanple, the FaME: processing shown. in. Fig (b) was perforned

, 4
agai n, instead. Bfe procestiret.o thHesadp iand the 1l4ke) useg émbédea
first cond i e in j | at] | aver ,
and to maki e SuelY ner o ot A, A R 8 AR e
in Fig.:A(f)rmat:second roonduciive fpat k@2 @nda rsdcond cconduct v seed

| ayer 232 e forned. The sane processi ng described above wa .
p- - 11 P LR et SR or e R 1 d BUSE THOUT At g Aydr g rmgtion
third condyetiye-patd 25%:r aNd[ @t v idbrc xducdtiave #iayeron?3dd [fOR8B)o £

Subsequently, the steps of Figs. 4(e4d to (E}%} were performad to form
an upper cofduettved parfiPuermREn adiEsi MO HErIZ08E afd i@ I BIFhor

e W PP PO Bl 2 Tt processino
15 In this Example, in the step shown in Fig. 4(d), the SiO,
film which was the release layer was removed at the same time

as etching of the metal support substrate 1 to make an opening
from the lower face side of the metal support substrate,
because the film was very thin.

20
[0085]
Example 5

In this Example, as shown in Fig. 7, multiple conductive
layers were formed as the conductive layer in a wiring circuit

25 layer.

The embodiment shown in Fig. 7 represents the same
structure obtained in Example 1 above, except that base
insulating layers and conductive layers are repeatedly
laminated.

30 [0086]

In this Example, processing was performed in the same
manner as Example 1 for the processes from [Formation of
release layer on metal support substrate] in Fig. 4(a) to
[Formation of opening in metal support substrate] in Fig. 4(d).

35 Through this processing, as shown in Fig. 7, a metal support

28



20 circuit layer illustrated in Fig, 7 was obtained. LO089] Exanple 6
In this exanple, it. was confirnmed that a wiring circuit ni |ayer

coul d be gapi essly bonded to a sem conductor..wafer havin hr ough
hol e via with tHeg ermindl® 5estr ﬁ&iylﬁ g’r’of% §1m¥e€>a§%r%r§%g?alclng yer

Seni conduct @, wat@r;stJfdddlQk ive pathA25sil beana serseonduatior ivaf eayer
400 1Amin thickness and 6 inches in dianeter was prepared and
t hrough. hoteavaoo fsnmad di Aneeef Wet@ Fofnedse heferdl e The” t irdughme

hol es wer i i copper paste by printing in a. way such
that the %%ﬁ%%%wp%%nfpglnesqv(ere el evated by about 5 TAM and the

waf er was buedit} 35 to firma protruded termnal portion, [Wring
circuit laveri A wring circuit |ayer having a peel able netal..
support subst r at'&%las dt tiHed ’ﬁ‘?‘“‘tﬁ@’séﬁ?@ ﬁ&ﬁﬁePrggeéig?rﬁlé prm ot kig.
[ Connect i on}p L 00 bhe r fFormed Ry, NG GidzCUI layekeandgt ke the step in
sem conduct or wafer were bonded together by pressing under the sane
condi t i onsFas- Bxampl €9 @A el o ias ts emnebidddtor 2gévi éél ABsé6l geeryd
no gap was S : j C tor 5o waf er .and waxi nh
circuit Ia}?/%%gt ueugﬁﬁlfgd%@n%e%ﬁﬁ&haon bet gn tﬁe

el ect r odesspécatledlmrent soranthdrte rconAectshngncondéicyor 4part of sehend

wiring ci rggril uclzi?" x% Ig\éatsn gzoé)Zd’ar[cg)oagzs'elcond conductive layer 232 were
formed. The same processing described above was performed
again to form a third base insulating layer 203, a third
conductive path 253, and a third conductive layer 233.
15 [0088]
Subsequently, the steps of Figs. 4(e) to (f) were
performed to form an upper conductive path 24 and an adhesive
layer 20b, and to form a metal film on a terminal portion 21.
Through the processing steps described above, the wiring

20 circuit layer illustrated in Fig. 7 was obtained.

[0089]
Example 6
In this example, it was confirmed that a wiring circuit

25 layer could be gaplessly bonded to a semiconductor wafer having
a through hole via with the terminal protruding from a wafer
surface.

[Semiconductor wafer]
[0090]

30 A silicon semiconductor wafer 400 um in thickness and 6
inches in diameter was prepared and through holes 100 um in
diameter were formed therein. The through holes were filled
with a copper paste by printing in a way such that the terminal
portions were elevated by about 5 pm, and the wafer was burnt

35 to form a protruded terminal portion.
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la industrial Appaidability According to the manufacturing

met hod of the present invention, a redistribution |ayer can be

provi ded fbr a sem conductor elenment at. |ower cost, and di sposal of
sem conduct/ort dl%e et ier 13y¥Eddpt abl e qual ity because of unacceptabl e
quality of the redj;stiriputiionilayerecrsnavehdabl geeThel senat att vnppgrt
nmet hod of the present invention also enabl es production of a. gap
-free seniedsductie Wadevitde iewen inf the eaBcoMaBNEhr aEgh*ABPESvia i s
pr ot ruded. . This application is basenmen. a patent application
No, 7?5 200§¥§¥§5?€1¥ﬁled in Japan, the contents of which are

i ncorporate@b9dmn full herein by this reference.. CLAI M

A. nedicid for manufacturing a sem conduct rgﬁgvice.havin

a
structure wher ei NG "senti% TeVENR T iveF?ﬂaugF?EuW?fer were

| ayer are ) amdatediedie Wy idie Gineuihdeay @heCeRPEl 8bAGidNons as
insulating |ayer, a conductive |ayer provided in the insulating
| ayer, a affarfplabad;o Camid & etear avadiicéRroReéVE§€e of the insul ating

| 'ayer, wherein Hﬂﬁﬁﬁﬁg%%éhkﬂgﬁﬁqu%%t%&e§%§% betgeanectedsbRaRonductor

el ectrode of the Se Clo ement,
ext er nald yweoat cotd ngi ciainduictaari tparatyean thiuise obtthenehacendf the
insul ating |layer, ',wherein the external]y-cannecti conduct gr , part
is tor conﬁ%%%é?ﬁf?Q)QﬁF%S&Qﬂghﬂ %;ﬁﬁﬁﬁﬂdéé,O%ﬂ@ﬁgiﬁqgments ?Hg che
connect i ngc&@r@é’é‘@i&% A duant the-exdernal hy rieoneectiing capductias good.
part are connected to each other via the conductive |ayer, t he
i nsul ating | ayer conprises a |an: Mahon structure having a base
i nsul ati ng # 51 on a matmal suppiirt substrate. side and an
aye

i nsul ating 03: 1a sernitionductor elenment side, and a
conduct ivelpabtarext endsl feaom tiey conductive | ayer to the neta

SuppOrt Subst [ at g SL% A, L O LG SONMGHE iRl ocegent
conpri si ngi hhencl 8Rs &fredistribution layer can be provided for a
semiconductor element at lower cost, and disposal of
semiconductor elements of acceptable quality because of
20 unacceptable quality of the redistribution layer is avoidable.
The manufacturing method of the present invention also enables
production of a gap-free semiconductor device even if an end of
a through hole via is protruded.
This application is based on a patent application No.
25 2008-316076 filed in Japan, the contents of which are

incorporated in full herein by this reference.

30



feinting the wirinkt entnit ye:. having the cai mectng conductor pan

; hal conne.ctoci the electrode of the selniCOndaaCtOr eleinGiil, in a
way such that, on the netal suppori; substrate eon: prising a rel ease
|ayer, the wiring eiTtait layer 1S peeled fromthe nehli SUpla51-1
substrate, anti the connecting conductor pan 1S eX posed: on the

ni pper surface of the wiring circuit |ayer, [ am nating the
wiring circuit layer on the sem conductor elenent while tit a water
state to connect the connect: 1w conductor part of the wiring circuit.

| ayer: and the el ectrode of the sem conductor el enment, and separating
the netal support substrate itgriwa ring cireith layer atter the corn
eoction, wherein prior te A fanning step of tile icinng car
cam |l ayer, 33-1 opening in the nel‘t: ase layer is fornmed, wherein the
"l ocation of the opening corresponds to the |ocation of the
externally.- connecting conductor part of the wiring circuit |ayer,

in the fern-Ong step of the wiring cite-w |ayCr, the base Insulating

- layer haying an opening is forned, wherein the l[ocation of the

openi ng coitt spongisethod fhenhodasinng Osemhendpeni dayiefhavireg & ghedse wherein a
| ayer, ) on the surface of the netal su Qﬁr:- set s:sate

expos etFTHROTREIE 61 HNT 2 SPERE AGSUt BYRRTS2PIFEH: for Preferred

el ectrical ; i 4 i :eaCGed 13(3113-C3S3 on resistance is

f or ned, andﬁgﬁg%QQQ%keﬁhﬁ%?ﬁ@%#ﬁ?ﬁgthe coi nci dent openings with a

metal material teonfionthtinghgyecote: i nn Ye path, wind: tern ' 133 a
structure of the nmetal filmcewerityv. the.surf.ac 0: the

external | y- conne@tqoﬁgucél.vﬁrl%bf%é’f%vﬂéeﬁa’rnttﬂ%fnsfl{?ém.g?‘Wief’i ng circuit, ‘layer
The i m nnf act uri ngonABRLHEL0AGEAH DRG0l Bnciadt bbitheiihidaellayhie wheteage

| ayer is oracle of poly:nide; and wherein the netal sunparr substrate
and the rel easescliagepndceorped] iedotwgsi tatoeldctons pheewpmisngdestpe ghefment, and
laver. 3.liars manufacturing method eiecordi pdagry: : '
the rel ease | ayeranieé(?%ag '%‘gm(?ﬁtén%cfng FQr P glletl%gé{lée)%th? lf%r%gto R{ehegﬁrﬁ\%g%ﬂéhayer’
consi sting QfhdiBhahSextORARY-cOXh@}E8s candhdidtgraganife @xheamg tand ewtenadi n
the nmetril support substrate and t%e rel ease | ayer are peeled

t oget her frownrtb@omiring :area:it layer, 4 , The manufacturing nethod
aCC4.33:th.331:3,W%éthiaIin . WICR3313 the wiring carcult layer is
a redtsnatagton layer for lie senurforaliictor 5..The manufacturing

met hod accordi ng to cl@krvinectiercendudidepdri disittht egtengllyadovieedtingreonector

sem conductor elenent. sick. is an adhesj vtg | aﬁ/der ..
part are connected to each other via the conductive layer,

the insulating layer comprises a lamination structure having a base
insulating layer on a metal support substrate side and an insulating layer on a
semiconductor element side, and
a conductive path extends from the conductive layer to the metal support
substrate side, and the tip of the conductive path constitutes the externally-
connecting conductor part,
the method comprising the steps of:
forming the wiring circuit layer having the connecting conductor part that is connected to
the electrode of the semiconductor element, in a way such that, on the metal support substrate
comprising a release layer, the wiring circuit layer is peeled from the metal support substrate,

and the connecting conductor part is exposed on the upper surface of the wiring circuit layer,

31



6 ,n,:anufacturing nethod accord-it-3g tO 1, Werein a ,Arater which
is the substrate of the sem concluctor elenent Ma wafer state, is
pthvicied with a through hole via that penetrates the substrate orits

t hi ckness direction, and the el ectrode of the sem conductor el ernent
conirmanl cable to a back face side or um water substrate fattl uRh

the through hole via, .and . . wherein.t i j i r

0 ot Baa VR AR st tevpn R BRI ABu AL ETRen LU o WK State 0
subst cgh@sct BREoARERE cOhdIde fabr GUBOWHOLEciYdua l1and ahhehceanneatd dtghe
conductor part of the wiring circuit. layer are connected. The

manunétidonguaiet foderdceoot ding, to claim |1, wherein in the
formng step of.the nmetal fil a Id. layer: and i C yer _ar
f or ned seq&gPﬁf?téH& \??e W@I S@BP?‘%ET‘%W%%;%H tl%%é“nsn& 15’5@@ lg’fer!tg ﬁtlgr hn%tog)fm&tl%n’

support subgid@he exposed in the coincldent ouenings, which fornms the
metal film haying a doubl e-I(gyer structure with an under|ayer of the
ni ckel | ayaricatadtha feumihgeten e wofing tikaiigayd, gkt iehint the TEeqse dexer of

- the el Kterny-cOnnect,ing. co ctor.p:ltt of i1 h; i er.
6 Tor PPTFAECTT Qe PrioRObT heki T dlitrsPopds ol Sl b L Y
str UCtddnh@:tM«(@%ﬁ&ddto@a%loftﬁ%“%iﬁ\g FirO1Gt 1@'yérg:ui t layer are latnitiattba,
the wiring circuit layer conprising an insulattng |ayer" a conductive

| ayer pr oviiddbe formingestpmeiithatinige lcayet layp teobrte crSURG DEIRRI CRBSFarqpening

cc one_face .of .t he insul ating.,l ayer i C G AL E ue h
ot o agcrpba HERAEh DR S e PRl I 1EAORRE IIRERRERES B e
and arieleaxd epyaai | y-conneet ht g 04bi chronr par: on the other face of

the 'nisi:dating | ayer, wherein the externally- cog&ecti ng conduct or
part is forOCiOstHae 7f the anctd sappart pubgiralerEPoEana e GHocIdent pppnipg;. 3 metal

the c. t Gon | ANBcLaaMBLLs¥nTeQE@ e iVl and then
contit ﬁ%ﬁ%lr F{Igfgt cogllrélgttélt%éld oeggdgﬂa%t ﬁ%r eon t hg (rzlcgnduct ive [ayer, ’
filling the coincident openings with a metal material to form the conductive path, which
forms a structure of the metal film covering the surface of the externally-connecting conductor

part of the wiring circuit layer.

a. The manufacturing method according to claim 1, wherein the release layer is
made of polyimide, and wherein the metal support substrate and the release layer are peeled

together from the wiring circuit layer.

3. The manufacturing method according to claim 1, wherein the release layer is
made of one material selected from the group consisting of metals, metal oxides, and inorganic
oxides, and wherein the metal support substrate and the release layer are peeled together from the

wiring circuit layer.

4, The manufacturing method according to claim 1, wherein the wiring circuit layer

1s a redistribution Jayer for the semiconductor element.

G The manufacturing method according to claim 1, wherein the insulating layer on

the semiconductor element side is an adhesive layer.
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the Insulating | ayer conprises a lain:nation structure having a base
insulating layer on a netal support suts;trate. aide anal an

insul ating | ayer on the sem conductor el enent side,

condnethrC path eKi.e.00iSII-MeT: the. condl.I.CWC: 11:::),GCGf to

il1C netal supoort substrate side, and the up of the conductive path
coni ai tut eg the exd @aRahhiviring XM deebbidhconduat OrwRath.a Wiver seishad,
conpr|5|ng.the stel X3 of: ‘ formng the win :1g Cl Eetin |ayer

hayi ncwiichihige sebiratt ofghCSymictoiCiCialeparttin & eiferi sate,op peotdd wioh ehkrough

el ectrode of . the sem conductor el. n in.a way such that, on the
metal | SEser b dEp S B SR e P TR ke BisBe B B g R g

Ci r cui denhidyeiucios cReRheR dohophtibe MRl AbaKURROSile SHRS At &ubaRde t8ugh the
ccabhl eethtlggl conductor part is exposed on the upper surface at the

wi ri ngthepugbdiote viayard, wherein the rel ease |ayer is made of one

material selected,;m.n the gronp consisti.ng of netals d net

oxi des, wher 8§HVHSVHEP%FH93bE%EEBiﬁﬁ%@#ﬁf@‘a&ﬁrﬁﬁém?gﬁgﬁgéa&%§ﬁfm§ﬁgfhe
peel er {vafer omstAe, hnd &d & ofGhE erodeHlbiolk 3%L4nd the comectib%%rﬁ@ﬁdﬁ@)aﬁhﬁf the
wiring circuit |layer on the senle%aductor element while in a wafer

st are Voleonrastlatdmere comaeedi ng conduct or pan of the wiring
C:red.:it laved and the electrode of the. SeEuk.Oldlieli.)r
ekilient, and se [ he nieta tr ont the
tvirintt reZit Igﬁég&gpggr gﬁ%ng%ﬁégéﬁﬁgﬁgE%E%?%ﬂha%gﬁﬁﬁ in the
tanni ng stem ob fomeng siéBiolghe Sital Mitm ] Ay&4 lajchendasekienBytadre figmed
i't:lyer having an opc=iiin:4 is fonned wherein the | ocation of the
open: ﬁ?%‘imé%lryﬂé@‘ﬁ%%ﬁ@l%@gt%thp searsidhe pskal sxROrHRIDFYALe S8PITEE L7 H
conduct.or : : : e

-t hoaseheheopenings, whicR R Pl A H e i ARIAZRSC ENEIRENIERE,
nar easeotlercger eSheonick@Hgadh 2itdta sukfacd liymedf, thagpdld layemn the bhifag dfhiee
operi np, %%%h a i netal terial to tonn the co: ellpath., win C b
ferin ST FOPIFENGCOPHE NSRS OfFDF RETe® FRY Ryt he surface of the
et: ten:ally-connect: ng conductor part cithe tziring cir(1l.1.di
layer. 8.  Amethod fhldanuldAMUL 86k ddndigoPBENedhAGEOR ARG utOnherein a
claiml whet ein the Wling CGi.K O'It Layel is a redistribution

| ayer Penigheuderiloonduot orwelngreentit layer are laminated, The manuf act uri ng
met hod. accqﬁgaﬂgltg(%Hqin1li wherein the insulating |ayer on the
seni conduct or- el'érent” 8i de i S AN “Hdhesi ve | ayer.

manuf act uri ng netdadsageqridiang to claim 1ll, wherein a wafer

substrate, which is the substrate of the sem conductor cleinent in a
waf er state, is providddavolpyd ROYHpGUYGhe ABTiEatyigdaYsat penetrates the
substrate in its i i i -

sem conduct or e|gﬂ%%@5§§§§§%ﬁﬁﬁﬁﬁbﬁggp§H?§£%%ﬁ§%f&$§§§ﬁ§?§gﬁgﬁwFﬁgﬂw

waf er subst ra@hecdtipeugiudibiepdrhiseughecal © aviedgct@dd of the semivdigieon eleh@nt, and
wiring circuil layer is |amnated on either the hack theeA or. a from

face of tin waf erdSUbSPRAt-€ONTERENGANBIHEP G (RENE RFGUGICRGIE WPdadtalayer,
the connect g cONGUCHOL R LnBl B MG £ T G LornPYEn R external

connect ed.
conductor,

wherein
the connecting conductor part and the externally-connecting conductor

part are connected to each other via the conductive layer,
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The manufacturing nmethod according to ell:it'Il 1, ',Vhe rei

in the ommung. step of the netal film a gold |layer and a nickel

| ayer are forned sequentially by electroplating on the surface of the
rel ease | ayer exposed in the opening, which forns the .tnetal filth
hayi ng a doubl e-layer structure with an anderl ayeT of the nickel

| ayer and a surface |ayer of the gold |ayer on the surface of the

ext er nal | y- connect i ngthe omaiatingraysacemofisestielampmignsipelyis havayen base

insulating layer on a metal support substrate side and an insulating layer on the
semiconductor element side,

a conductive path extends from the conductive layer to the metal support
substrate side, and the tip of the conductive path constitutes the externally-
connecting conductor part,

the method comprising the steps of:

forming the wiring circuit layer having the connecting conductor part that is connected to
the electrode of the semiconductor element, in a way such that, on the metal support substrate
comprising a release layer, the wiring circuit layer is peeled from the metal support substrate,
and the connecting conductor part is exposed on the upper surface of the wiring circuit layer,
wherein the release layer is made of one material selected from the group consisting of metals
and metal oxides, whereby the metal support substrate and the release layer are peeled together
from the wiring circuit layer,

laminating the wiring circuit layer on the semiconductor element while in a wafer state to
connect the connecting conductor part of the wiring circuit layer and the electrode of the

semiconductor element, and

separating the metal support substrate from the wiring circuit layer after the connection,

wherein

in the forming step of the wiring circuit layer, the base insulating layer having an opening
is formed wherein the location of the opening corresponds to the location of the externally-
connecting conductor part,

on the surface of the release layer exposed in the opening, a metal film for preferred
electrical connection and increased corrosion resistance is formed, and then,

filling the opening with a metal material to form the conductive path, which forms a

structure of the metal film covering the surface of the externally-connecting conductor part of the

wiring circuit layer.

9. The manufacturing method according to claim 11, wherein the wiring circuit layer

1s a redistribution layer for the semiconductor element.
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10. The manufacturing method according to claim 11, wherein the insulating layer on

the semiconductor element side is an adhesive layer.

11. The manufacturing method according to claim 11, wherein a wafer substrate,
which is the substrate of the semiconductor element in a wafer state, is provided with a through
hole via that penetrates the substrate in its thickness direction, and the electrode of the
semiconductor element is communicable to a back face side of the wafer substrate through the
through hole via, and

wherein the wiring circuit layer is laminated on either the back face or a front face of the

wafer substrate, and an end of the through hole via and the connecting conductor part of the

wiring circuit layer are connected.

12.  The manufacturing method according to claim 11, wherein

in the forming step of the metal film, a gold layer and a nickel layer are formed
sequentially by electroplating on the surface of the release layer exposed in the opening, which
forms the metal film having a double-layer structure with an underlayer of the nickel layer and a

surface layer of the gold layer on the surface of the externally-connecting conductor part of the

wiring circuit layer.
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