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SPECI FI CATI ON  MANUFACTURI NG METHOD FOR SEM CONDUCTOR
DEVICES FIELD OF THE | NVENTION 5 [0001] The present
invention relates to a method of manufacturing a

sem conduct or devi ce CONEENIFTCATION conduct or

element and a wiring circuit Iﬁxer provi ded thereon.
10 BACKWR@EWG@ [ SR OIBAI TR RFMIGES

el enents configured with various seni conduct or
materials (hereinafter also sinply referred to as
FIRIIOR STHE OVENTION C using silicon sem conduct or
@ﬂﬂxgrganic 1s EL el enents using organic
onductors, are usually produced by repeatedly
f or M Mhea pdgdnt dhvamtiiop eet¢besents anmathafieof
substrate, then dicing the substrate into. individua
AT U Wb vin SERIQANSRICtey dRTiges EPMBELSANEef oftmbconductor

éﬁgﬁﬂnéﬂgﬁa’éﬂﬁirﬂﬁﬁ”dﬁidixieﬁh9%Qd ¢b9i agliePRBLebR! Med
thereon (state prior to 20 dicCing) is also referred

to as "a sem conductor wafer". [0003] In addition to a
m@%hm ﬁﬁlfgﬁ'ﬁﬁ]: rious wiring structures
are rapricate 'g§ﬁductor element while in
[dEost ate of a wafer, in order to add sophisticated
functions, 25 and for ot her purB ses. Such wirin

st r uct LI GRE, ementgampRe194rpagrithi BRFLBHS

saifonditdiC e Ml (hreyab rRakealvbalihpal abEOWred to as
the el enment-side face and back face to conmmunicate

Vi kemesta Jot Harchelasc tIG @émng shldggh aemarenductor and organic
{ i sclosed,.i

LRI RC IR ah R —

y”reﬂeﬂﬂddﬂkfﬂﬁﬂmﬂn@cbudadruﬂ alf mhéﬁ&pleaslements on a wafer

n1cond ct elenent ruct r is fornmed,
SHAETEL By T Subgkar? (8E0Palliflar elenents
krideth &£ c’iﬁp%eqUQﬁt taél Meé@fﬂﬁﬂléﬂ%ép&q W65 £ r substrate

redistribution |ayer is
having a semiconductor element formed thereon (state prior to
dicing) is alsoc 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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formed. [0005] After being provided with a wiring

structure and divided into chips, any el enent serves

as a sem conductor device with a 5 connecting

£ongict or that facilitates connection to, and

mounting of, external conductors (external circuits

ERPhe Ilke) conpared with the original elenent,

whi ch 54 ﬁ%? oﬁyd%@tgqgﬁ axpessdq EQQQ@LuréOaﬁ@rdlv1ded
exanpl e, by pro stribution”l ayer,

fdtnnahmpsm EUBIGﬂ&ﬁE@ﬁ ﬁhevebeﬁena sriiconductorsdewice with a
an ernal cjreuit for the elene t _ca

& g Er e B LAy o FPRRSEroAfoken 2nd

romeach

Iﬁ&h%m cSﬂ,ZQe;@trerrﬂlt %ndhcio[r@OQEktGQnaQCttL@ﬁults and the
termnals can be forned on the back face of . a wafe

%ub%)w aﬂffénmrqﬁ A i REdGdRtoPd SPPRS - t HRECH "Simply has an
4§§ fer substrate in the direction of the
trate t ness. 20 [0008] Through investigations
b@O&@bh W ring structures to be added to a
sem ¢ ductor t he present u
that t Iﬁ%ﬁnaﬁﬂ' P?hgrre%ﬁ%ggggéﬁggﬁnmgﬁgr’

iIﬁmiﬁhmﬁﬁIéﬁﬁtdﬂEBMbﬂNﬁh@Nel&méntdeﬁﬂiEbﬁduthemBaSn an
problens to be solved by the %§e%§ i nventi on.
svpaHelrgidt TRk MOurtdRdert ROERLL GRPnGRSSLY Pe

ESARAL LN [ Qo T 1jlﬁfff@} lF3%ar eafhecRh@ECRh size or
inventors took note of the 3o fact that processing
porchormng a redistribution layer directly on a
E@@%fgnductor waf er i s painstaking because of the

ssity for building a redistribution | ayer on each
sem canshiod et i ovafteyrmism ishaant h;eréoirmeal paotrhkoback face of a

%edggg%ﬁb%ggﬁﬁganu&%%%ﬁbﬁ&% é%roug i%gglgglihggdpenetrate

the wafer substrate in the direction of the substrate

thickness.

[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
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
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.

If a redistribution layer formed is found to be of unacceptable
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3s If a redistribution |layer forned is found to be of
unacceptable 2 quality, and even if the sem conduct or
waf er obtained is of acceptable quality as a whol e,

flia3Resal agl bb@nsﬁﬂlﬁﬂédgéﬁﬂéonM@éﬁéraﬁaﬂﬁﬁ|obtalned is of

unavoi dabl e, which increases the manufacturing st
AsseRiedlenaupddigt AFbat FBAL P ayeF SRRsah Peddye PReghi corductor
0 t hen el £ORHUEIS Md Sfanufact
w%g%%g%sTﬁgagecon ﬁg?%é?gg%hcerns qué?lty when a nufacturing
dostquipecholse thearedlébrmhdtlanalsgarc@m@u&lrﬂadyﬁhﬁqn formed
epara ter (a kind of

Lch a
4§ﬂ4ﬁ¥§ﬁﬁc Vtogu%EFrﬁ?@léﬁngH?g?ﬁo ¥or chi p

[maumii ng) is connected. Because a through hole viais
usually fornmed by filling a conductive paste in a
throué%‘eh@ﬁ§°nﬁh@aﬁ*é?ﬁ ERRSSTRRr dRlEEn et raddaqwih hole

1%? %&e@t nf 8C88meEohRE-EE6H1 GQRIHC O Nﬁﬁéﬁ’afﬁEﬁarately

e|g S fhe protrusions are variable. If
ﬁqﬁm@ﬁpawaerpssptadedkiﬁdbefmnenlag el eowit $Wb$t@ﬂkﬂ1
pr.otrusi ons exte conduct or

abeety 60, P IPhESBELPRYI 8 HENRTe uar ERGAgSe @ throveh
HAWS 65 a2 iSMRIshiadaRp FBrihBa bpt Qiiaﬂﬁgb@tmaﬂud‘:thfve paste in a
i nt erposer and_the sem conductor wafer, which_ in_turn

thmeugiudelea &88nBOEhoRNAS| FOFESPR SaPePEPEHEdt sLrhfhe
%%%%ﬁﬁ%t%h%'%%sr%%'ﬂhblbEMleBnEﬁétéfnhgﬁggucéﬂﬂ deViKSights of

Prob ens to be solved by the present invention
trhess ipde tinws diomsr @\rlen yarhebiboevel Heveriernogs me @lgced

el Gt 49 SRGRReRY 122 uLRYBREOERS1 8K D0 oo il St

pr esent ventron to

dmmﬁcﬁ@xuwhrigerr&bha@cthag Bogh| esha pre’dm:ti@m tof i gt
manuf acturing cost for _redistribution

IR RO SEEnPe SRt aPPeFBnEH?slmAegﬁ%%db%W%% the

théﬂﬂ%se&r%ﬁﬁpkhbn%%ﬁﬁbeﬂdhétbe phe¥tdeyRich in turn can cause
nmanufact uri ng net hod t hat 30 enabl es production of a

agaqﬁrem:tsm é@ndu@:teonndevmeeeée@ﬁntﬁ. ene prdvecehef
height t th d
R hore el Lo RRe RO RERT enT o T

[0011]

Problems to be solved by the present invention reside in
improving the above-described two matters of which the present
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
enables producticn 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
[0012]
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35 [0012] 3 The present i nventors extensively
investigated to solve the above-described problens,
and found that by formng a redistribution |ayer as a

Wi Ii ngried dg;ﬂééedtaﬁ%én&@eeeeecehstﬁemy angest £gatedt 86 solve
waf er, roviding the wiring circuit s wth a

@Wmﬁqvqwrdfb%mohlﬁm& \N&?dsﬁé’ﬁnt?lh’ébazh’@ysﬁ%%ﬁlg a
6 %tfﬂ;hﬁeorgq_ %I[ ed A %ﬁ%&V‘éﬂEEEE' P§Je L WOndependent from

ens can ved at one“tine. The inventors
mcsmhmﬂanﬂﬁaﬂdﬂumafernve&bl@&bmudsnbade wnrihgsc1rcu1t layer

TO01S] BRI A e eedont PnyeH: PBRIEGSFnghe Sopport

fé&éﬁwﬁéﬁlbé r&ted,1)thA Ebbh@ddégbrﬂﬂﬁdfaﬁbUprﬁﬁlems can be
sem conduct or devi ce havi ng is structure wherein a

sehyedmfuans ‘l'étﬂ@fren?hﬁnéln&eWPFﬁgC‘éP@‘é@F? fugfhenre
1A e 1JHEEHE$£PQnPQ%HY'%hEalh e shapfaet: dé@éﬂbﬁgd the

awring circuit layer having a co nectlng conduct or

peetenthainwantimn.connected to an el ectrode of a

sem conductor elenent, in a way such that, on a netal

support 20 substrate, the wiring circuit |ayer can be

pegl®d fromthe substrate, and that the connecting

conductor part is exposed on the upper surface ihe,

wi ri ngRRFIedingvay dhe PAASERE AFVERELRT PAF EP?C%P%‘ owing

Fayer o0 the sem conductor elenent while in a wafer

state to connect the connecting 25 conductor part of

thb Nmmetnpdnfqnnmaduﬁﬁatwmmmgthesemecpnddetgt dewece having a
em conduct.or_el enent, .and CQaratln%enQe

%E]E)Lb%t}ler% Jgé%ﬁeé‘t% af TS m]tc‘r?él r |°r]1:gelc?| rcul f:lHﬁayer a?’?gr circuit

1&ge €@ Claimatsd, e mmfomct@mpmgs&ﬁghoﬁeastepdi of:
to (1) above, wherein a k6 30 rel ease Iaﬁ IS &Pesent
betmetpwm H1dsh SHir s eyeE baNdrghe GPRPRGEITI

oh&GH of ﬁ’}ﬁ&r ey the nhkg et teuhh ba¥8Erc88Nof a
e pee ed ront nmet al support substrate.
semiconductor element, in a way such that, on a metal support
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 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.
(2) The manufacturing method according to (1) above, wherein a
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 tc (2) above, wherein
the release layer is a layer which is formed in a way such that

the release layer can easily be peeled and separated from the
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(3) The manufacturing nmethod according to (2) above,

wherein the release layer is a |ayer which is forned

in a way such that 3s the release |ayer can easily be

weelef andwsaparaiad fanemishactd wasihg detachéd| fiyem, the metal
and is not easily detached fromthe netal support

SIRRAT RIS Sy Whee by E88c TRAGRPSCaRYBE ?gﬁu‘v%dremoved

FEQMdhe WiFiP GidGiid 1l3ver thegehBer withhthbendBial support
support substrate. 5 (4) "The manufacturing net hod
adoorEley to (2) above, wherein the release layer is

de,.of polyim.de.. (5 e jmanuf agt uri h ;
cort A A it e g arr o R tS, B 2L Fhpre . wperein
tresleréifeite IRt iid melccolfegollyamideaong netal s,
nmet al oxi des, and inorganic oxides., 10 é6) The ,
FRdn (fhe MATHG TrtTHeW AECEOd AGCPEALRP BBoVR) R_FEf pwherein
tfﬂnee W4 Gy ti d dele L¥NGLEORStaS181" 8H1EEELAUELOR among
ayer for t sem conductor elenent. (7) The
mestrailf sic tmetialg amidesd  @accodgiorganac( exidbdve, wherein

ing o e : _ Ve, |
L i i g, Bethel Brcpratfal BBat B Afer8Y Smerein
the onineaid ng wondudigfe pa@uhctdbneoaseat redisorabution layer

el ectrode of a seniconductor elenent, on one surface
T e serionRduFatafdemeRtd 20 an

EXf eFtll NN ELIHRY nfeRhPeC heboRal hgf €6 ¢ONNgELEN WRerein
an external conductor, on the other Surface of the

theuwiating cleguert, Jaweowhasdi n t he connecting

conduct or, t glt ext ernal | y-connecti ng
condLK§QHl¢§§%a€¥£ gb fécted to 25 each other via the

condudd i aenduayteirvepriasiede driovitled innshkatinaglaayeg. layer,
(8) The manufacturing pethod ac%ordin to é?% aboveé1
wher ei®h STHETHAA a%q%ﬁﬂglqtax}epaa £RE GPFPRG-CPRCHPLan

Y& rdde HBINHSE dARICtERN SN SR, Obnt BReS8Bface of the
of alamnation structure 30 havi ng a base

ol yner,
{gﬁﬂﬂﬁﬁiHQJlaﬁQﬂrdmuihe metal support substrate
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
each other via 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
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

element in a wafer state, is provided with a through hole via
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side and an adhesive |ayer for adhesion to the

sem conductor elenent. (9) The manufacturing nethod
according to (1) above, wherein a wafer substrate,

tHHLC pdrfe it singiy albsafrattee inediteondtickaess38irection, and

element in a wafer state, is provided with, a throug
tthe elaatrass %é@ﬁ&@@@ﬁé%ﬁé@&% if Fpamunicable to

i qnassegid esqtdeorbf Y wtaff%rels%grteqﬁeofchkeﬁ h the through
sen conductor elenent is communi cable to the g

halse wiale ayfd t he wafer substrate through t he through

hol e vi.a,  and mhereln the w ClLIG S

| am na"fl-ibédr eﬁt S8 cflaré:éug):f H& wa e?a}ﬁlégfg?gt gn either
and al’brﬁ{ldfalfe tdre tHel‘Irwal;E@lT Balbe tria&egndnthancendeofi tnge
conduct or part of the wiring circuit |aye

connedtEPUGD RIS iBESER PRPORCBRSFLED W‘%@tor part of

[0014]+ Y Gei i RPQWS-SHRETRLG @iradtapmeetelQW @ Wiring
circuit layer 1s formed through each step to explain

the manufacturing nethod of the present invention.

Hat ching is given as 15 appropriate to distinguish
RR¥BE UFF%soFth%%Q%ﬁ ies to other
fypvdngs) . Fig. 2 shoms various inner structure and
connectlon structur gondyctors in_a, w

ci r cuit19 aylerSH¥SSF altPré’ F8§§Wls PhvBRY ﬁnglﬁﬁng circuit
Hgber 3 $hQyneat iefidgh @aadll afep Rodkfpliaindehai haffifacturing
an exanple inner structure of a wiring circuit |ayer.

wigiodl afhdiee tiResandc dayiess ion -pribebsling 9 @hven as

t r [ .
TR oo oG TR cByTons THAATAHNE applics
tdeottheas eitawimgeiti on. Fig. 6 shows the procedures of
processing in_still another enboginent of tge resegt
nventi . HiRIOWF SRS N 1eRE Ry FETUEEHECUPRINRERERRETon

e SIS # \ondi AR rd At BE wiriingd ceirbalikt 1hg¥er formed by the
conprises nultiple layers.
present invention.

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
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.

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.
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30 Nunerical codes used in these draw ngs denote the
follow ng: 1; netal support substrate, 2; wring
circuit layer, connecti ng conductor part, 22;

i HRURTRAY L 5
sem cond% or g?erren‘?% In a water state, 4,

EHMiSdonduct or device. 35 6 DETAI LED DESCRI PTI ON OF THE
lNVE2§L§§é ¢#¥¥gﬂ @%k?hﬁ%h&%%tu&aﬁg”ﬁﬁ%ﬁéﬁtHE'Bﬁe present

met h e present invention I s described by
irefegrtriony it depeniified é»yarrﬁlfegrlﬁgA@oweaChéneu pxamples.

terns ndlc iLhg upward or ward, such s "u

face" %uf ﬁénﬂ§}%955e$ergfel ﬁﬁ atlhgxﬁpg?ﬁ t Ré 8Bhvard, such
O shipal £ 4l atdrenshicwedf flaager, s arandnayetpobxpabe the
construed as limting the actual vertical position o

RPSFTHRAkinkAtionsdydy ofr 1avsEsy c GRGUEESr PRk RS Gonstrued
400161 (H:ly the chammhl Galdd BoWs shewod BEOHUGlrifig circuit

formed through respective steps in the manufacturing
Fagdrodnfa tdemi qgarsberiior weanitceen. The il l ustrated
u$yq@ structures and connection patterns in the

% g circuit layers are sinplified 15 for the sake

of ex@ianatl achenat iwWalllybehdasc hivkead 'prnodat:ai is formed
hel ow. [0017] Firstly, the nﬁpufacturln

AT, e EBAC T UAPS A DR ARnUSact soREFRog of the

it Cidrdtidi drdy efrhe hilﬁ@fﬁﬁge@nlaggrasﬂ@ﬁé%ures and
support substrate 1 to obtain a |lam nated structure in

PVRBCBUh Ratdtenrive i theg wdirdogi ciraydt danepe peel egmplified
fgf) ﬁg] a éﬂ§¥ Zg? %afygi W%%fn% ggrgglﬁ E8¥§Bea ?ﬁsdetall
on {'ha & d

a connec par't can connecte
béﬂdWLelectrode 31 of a sen1conductor el ement 3 that
| S the subject of connection. The 25 connecting

tor part 21 is exposed on the face opposite to

the faege 4 Ne e bRinuTuRRARt ngURSLH3HEe cémpld8ek) 8s shown in
way such that t he connecting conductor part can be
Bighnektag td 3P wherein a wiring circuit layer 2 is formed on
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
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
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

independent steps, only those of acceptable gquality can be
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el ectrode 31 of the sem conductor elenent 3. In the
actual manufacturing steps, the face on which the
connecting conductor 30 part 21 is exposed may be
datiddeted Qe readmaints anr el @aFer ishate avhiiok tbseramdyin large
be peel ed before the connecting conductor part is

ed to the sem conductor elenent. [0018] By
Prepary NG riinG Ci kel oohAveks nbNeeHalcEBeSBade 21, the
i ndependent” st eps, only those of "acceptable quality
elartdy Tommetttde tld kel ementid lustzatkefleassifit thay are

low cost.and in.large _anounts. ln Fig. _1(a), : .
R HARHh JREsh FeTb AT ST CAT. Cpres oPBopPobe’ $h0Esate theix
pdei dide®s arleddiyust rat eflgasii f ohheyone eebepsot rigletll lustrated
nore than in actual cases, so as to indjcate their .
Yost thasis fdiesh i .| nIpj gheiachpp) saktEngfenoygver, multiple
d1dmsiv a8l dh o JRON iehatir@¥ fbint B 8CkuBLtrate of wafer
settings, however,” nultiple elenents are arranged in
scakgrix formon a substrate of wafer scale. 10
&Q@ﬂ?ﬂ A gold stud bunp, an underbunp netal (UBM  and
i ke are formed in the el ectrodes of the el enent.

The UBMd$ld exaipibunipsd aby uNdeAtunpy eegafiofUBH) bgnd the like
electroless_platin%_(Ni i s on the undercoat ﬁ%de' t he
axret GiRd ) il §cteodesn @11 Shen 8L FRSAE - 5i Tae ofBY his

hhted £ Q0 115, INadizgAt S FHohrmeli 1bayebsessi pYhElng (Ni
%é%%ﬁ%ﬁffﬁﬁi%?fﬁﬁ?%ﬁﬁ%%éﬁi forﬁ%%&éye sputtering% and 9
iheon itkes UrglRgGjoat2GiMest thehsamenabrdigsi bglawe hdde., the
copnprises a step i [ ahqve- Lhed: WLLk NQma
SRR S P Phel ettt e 18 LRaBRE R B0 S PRE) MO
B&ye conduciniCel leiyts 3 dnd T ivafigCusllaiersafidrmeieby
connectjng conductor, part 21 of the wiring circuit
FRYereBingn@nthdhe ddthSode 31 of the el ement 3 are
connected, as shown 25 in Fig. 1(b). In Fig. 1(b),

the protrusions of each of the connecting
[0020]

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
in Fig. 1(b).

In Fig. 1(b), the protrusions of each of the connecting
conductor part 21 and the electrode 31 are omitted. In the
actual step, the semiconductor element 3 and the wiring circuit

layer 2 are brought into tight gapless adhesion by pressing.

{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. 1l{c). This step

yields a semiconductor device 4 wherein the semiconductor

8




10

i5

20

25

30

35

conductor part 21 and the electrode 31 are omtted. In
the actual step, the sem conductor elenent 3 and the
wiring circuit layer 2 are brought into tight gapl ess

SRRSO R PeESWIFind0 diPeaitk fkHykRepmare, 14kenated.

manuf acturi ng method conprises a step in which the
net al Isu@ur& sd@gstr &he semiepaauctarpjepieri 4y #pom wafer
W It | les?SnS F S
Ly ARl YT Cne T PR b b8 1kt Sehips axe
ahﬂaxnnﬁhhy(dlcﬂ&gelemhetWSrﬁng thecwit i hayer rltaving the metal

L O A el PP ah o sbectes co <

SR LONGUE tlcHi ¢a%viilihBe af abuet badivpdual €6i @scing.
are obtained by dicing. The wiring circuit |ayer

havi ng the netal s support substrate separated

t§5§f¥ron1nay be subjected to a processing such as
rovi'ding a solder ball prior to dicing. [0022]

Ac cor cRarg ridi righ e onerraf mahurEiangum'énlgoniebhod hefptkseptesent

Loty s GHowEd SBoCD s dhPAEPAFde nEPRBES 29

@gséfﬁbéawggyaw invention may be described as a nethod
wherein a redistribution |ayer, greV|oust pr epar ed
as a Vihe mpreifaaiaring @etbegdapst 8he Prefeatisnvention may be

é§Ef§H&Hﬂ§§3f %l%ﬂﬁﬁg'wﬂé}elﬁnbnggegseglﬂ?t§Eﬁnfg§e£n a

state, such as a sem conductor wa to obtain ,
Laraamm}dlmteqraredie\aisca wi@A28] cArkuigelayabesephrately from a

$en]con torég§V|c S of h%&agﬁgr gﬁneégl% eﬂ%ng in a wafer

PEDEHIcaH I B raoléezﬂl@d%@blctbaswafbx,se@abatam a semiconductor
gﬁoducing wiring circuit layers, and therefore, the
¥tF@act uring cost is even |ower than when a
tribution layer is fornmed directly on each
sem conductor wafer. 25 [0024]
A large number of semiconductor devices of large areas

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.

[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
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

disposal of non-defective elements is avoided.
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Al so, a netal support substrate provided for a wiring
circuit layer in a way such that the circuit |ayer can
be peeled confers adequate rigidity to the wiring
circuit layer to increase the handleability until the
wiring circuit layer is 30 | am nated on a

¥ donduct or wafer, thus contributing to

manuf ael g oC @3t th‘édﬁ%hh@égtﬁﬁn&%{éﬂf}ﬁl U5 £ Ngh &8bAOsent

of the present invention nakes 1t poss e to select
wivrdrmig o, r cwirkovayer shef abomenddefetbédeseonhyg problem is

%éym%gt t he elegpﬁF iﬁ a wafer state, so that usel ess
VH%E F5s S5 INEH- BELG¥¢i ve el ements is avoided. 9
[d¥23] According to the manufacturing nethod of the

present invention, noreover, the above-described
second ¥ GFeERlies WhegothedcarnaekipgpeeBerbwr Pablait 2

Jﬁyiéﬁﬁﬂﬂydﬁiqu%%eEhgscQBHE%E%QQ ggnduet ol R Ingfa Forotruded

Wi mg circdi yer “i's connected to a face having a
trmtimeded i keerami eald bifke &hrendhohoiet Miaughf hohe We, faces of

of the t faces qof 10_a_sem caonduct or fer

2 OO NS B 57es 2oTSERY. CERPPFD ShYEEacE Plagbes the
Mg Rirflde Jfayde Wieangebirduitt hagor Sppropshitd with an
rigidity. This preSS|n@hproduces,adequate conpr essi on

JRpsiensdiatg e iddiaect Thes cOFRREIRY RERYUGHS 3fequate

-c‘!&%ﬂéfé%s@ﬂorncé'tfs_tl BGlw 2R EBRNEBSYLE! EBHahEYSE BAPUNGE the

t I'S connécting conductor part (particularly

wiohigsy i rlcaidr laygescendetthpelioap)atingsleper around the
rotrysion height differences.in t ] p Lon
e s se  BRE FenPar I e s SRfbEhvs CEEbP

ydddr Mo palidycad 11s the ppberfiatenbréigkn dheferences in
wiring circuit |ayer and the sem conductor_ wafer,

20
o rarmidae RISHER REFeFATe] BnfeBRBUEPBFATRVYEE nEye water
Qf- Bk, N&H MY R Hrbsulan aat !taal #AHc£8RRECHLPGedn the

Wiring circuit ayer; exanpl es include conventionally
oy et igmmritts layelr and the semiconductor wafer.

[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
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
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

thereon may be any substrate for semiconductor elements;
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25 those of sinple structure like single
light-emtting elenent, arrays conprising an assenbly
t hereof, organi c sem conductor elenent, |IC, processor

N Arkh e 11018 RRE sk @B nelube birt 8rybbhegsabetrater each as of
menory, photosensor, and image sensor, as well as
il kgarohigs msddl @s NepBlefibgoceyakal osHeehbRteal 959°SS

., deyj erein.maechine-c
AR ST oRD BEEAL 8L SRPRESTbE SPMS0ARd, and the
likeegr affedhescasshbstante) thadnese vékeat{H2BlesTmre silicon
waf er substrate to farm a sem_conductor elenment 35

W&o 4re (SFILEPR ¥EEFSEeni conduct or

elengnts; 10 exanpl es include seni conductor crystal

substrate such as of silicon, as well as insulating
cryst #s quenftiones hgreds, S§pBicgpduckgpsetgpent in a wafer

%ﬁéﬁgénﬂ &Hezﬂﬁtpkﬁﬂ@i&uﬁgggqgngngegnﬁﬂétokigfeméﬁts while

se substrates, € “nost rsati ones are silicon
B crhys tfdrms whiStar ategrrifksioni aomafieesspstrade29prigr to dicing),
mentioned.herein, "sem conductor._ele t_in
o4 TR RSPy oo LR Ge ML bhaLE: o SRefEs on a
W e wWidie Uy duka kg AnebeatABhl i ¥ne8 dipaherthe
substrate (prior Lo.dicinggh 10 but al so those ,
Pregarae byntchdaidivg dwalt CoiLesel EheRPALBATarSaRFRRIING Only
Eﬂ%?grﬁHﬁL&B@éﬂﬁ¥%§3éH'§%p%%thoghegﬂcgfdtﬁéngaﬁeeshape as the
Substrate 1nto individaal chips, thereafter _
wEker angstradrd y  Inhtbe deacdepbionveelow ps arsemitmeductor

t he same shape as the .wafer substr .. lLn_the _
%ﬂﬁ?&n%Qn?kﬂﬁﬁéﬁ S'§t§%nﬁ€oﬁ§58tEF%Fg%éﬁeﬁén?ginaawafer state
apdgnistate” is also referred to as "a wafer-state
element”. [0030] When | am nated on, and connected to,
a sem conductor 20 elenent, a wring circuit |ayer
jons as a redistribution layer and internediates

connection to an external conductor. Publicly known
met hodhevanlayei nesed tom,c emde connigetedeor odesemicppductor

giéﬁgg%,E%“Lf%%%é“ﬁE?%ﬂfth%a%%@d%%E%Qig%%tagfa 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
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
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

present in the substrate, and an electrode of a semiconductor
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the wiring circuit layer; exanples include Au-Au
bondi ng, Au 25 stud bunp-sol der bondi ng, sol der bunp
bondi ng, bondi ng using Ag paste, and bondi ng usi ng

Hmd i SHOEGRNG iCUC i e Hd ack0FfaciCEide of the wafer
(non-conductive film. To neet a demand for fine

Pioeheate reidy M leengy eeRdivig i & ¥ariRg gircuit layer
rhvj\ff%e lfar@.‘l.rgeﬂfé %n Wl‘%d%{;a%qc Q%t&@e%@.dteh%fd%ﬁbcﬁaﬁﬁg thBstrate,

ing CIrCUIt ayer ecause o hei ght and
arned ﬁhekeqorarecnmde_:r fadridutstosr ipalrtor £ ttlhle Wikéngagibeuit layer

f|| se af st re wherein.a _.

B ta e eratnad. o', i ERirbigbTha18 ria- Also
irﬁ'letﬁiﬁ Cdﬁl@é?,s tthe eaitrioRy ids rodf thnesens mayt be used to connect
substrate, and an el ectrode of a sen conductor

dhemirctrodemiufiieas enant fad dbe ftélééughdéoéﬁ vha not on
VL 885 s Ubstd aé:lledé Ryough tdaefetxhrs%%t& eke Kid off the element

Wring circuit layer may be |am nated on the
éb@@,samﬁetﬁetwmxmmgealnnﬂxulmmyer mawdbahéam@naeedung both the

conduct or t of,the wi.ri circuit layer s nmay be
Igﬁﬂ%e 80| éﬁ 4hﬂl%% Wﬁiﬁlﬁgdthrough hol e vi a.
Also in this case, the wiring circuit |ayers may be

used to connect the electrode of the el enent and the
bh hole via not on the back face side of the

waf er 'ﬁ&@%fﬂrﬁ%en@fk 3 tithe g @fe&hdl%'lﬁﬁalaﬁgrﬁﬂﬁ c:.rcult

wiring circuit Tayer may be | am nated on both the
baigkr § acentsd ideechrich tihe aligrimgt @r@eut Lege2F Phaor to dicing

I?a;é/a}:g]eqenemo east at%r Stchoc%:riﬁr%% \rglg & r t\Mer Ieﬁ%m%h{‘.cggray Patterns

oht Aite cul't rayers
i Ci ey walerrelyi Kee elimenite addall Joar rcmp@ndnte@tﬁbﬁ of
elenent array patterns in the wafer-like el enent and
T Tl PRRRADRIGH VHHAI% CaFAMLS dRURES - and
whéiHg circuit layers. [0033] The outer periphera
shape of the wiring circuit |layer as 20 a whole prior
to di cThey onlieheahieohsmsd @shatplee ofatée wibsngarércuitalayer as

SOUEEEDTNELA0 St SITPRALN SUBR 3] ChsRE sunstrat
dBiaptersd@eirsding shape, a shape with even a larger area that
can include a plurality of wafer substrates (simple sheets,
bands relled out from a roll, and the like), the same shape as
the element assembly region in each wafer substrate or a
corresponding shape, and the like.

Supplementary members to locate the wiring circuit layer

pricr to dicing and the wafer-like element and means to

increase the handleability may be added as appropriate.

[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 t¢ an

electrode of an element is present on cne face of an insulating
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bands rolled out froma roll, and the |like), the sane
shape as the elenent assenbly region in each wafer
substrate or a 25 correspondi ng shape, and the I|ike.
f%g?y'eQﬁ{”éyﬁéﬂHQﬁT?ué&ﬂﬂéd%Qﬁbecbh@uﬁt&knﬁaQtrEH'&n external
['ayer prior to dicing and the wafer-|ike el enment and
sahsctar (n@eshsd tene exdednedbicircyifmynbehaghetinas

1gfo) ate. 3 0034] Al t hou in u
%éﬁ?(é§1luﬁq5 &%J Ctﬁo%o g%r%Q ?gdéfgﬁﬁ ﬁhé EEHEF is present

ori reHe todrﬁmerfawee raeltd friveisieC ¢oatlytolri p‘ated aﬁeuseﬁnécted to

basic structure_is such that, _as shown in g %é l

R b AT g% idu ABAUGEAT e2 a6 Eaﬁﬁéel?f-ioh t fhgningulating
rode of an elenent is present on one face of an

Insulating 12 layer, an externally-connecting

bWhthict or part to an external conductor (a pad of an

o b ML S dd 1 Pt eatpReBRE bREpAENKED pener

d:00p 1 e di ridleske @orﬁlx@:tcmumammra&a pamngctiddrt 005nect1ng
each other via the conductive |ayer provided in
TIRMAIN Py erla PRGBSI ATEIAPPPEREE ERi §a99pPEa?r (Fig.
LX) & MR WHiiin %%”E'o%%eb‘ﬁ@h?d@oﬁdﬁbtéﬁt B8t is

erein particular connecting 10 conduc arts 2la
conhetied e cﬁ)mieuftaeldtﬂlo ofacleneurépr( PRELS 29&) pxternal

ctin 0

SRS R R o g EREP U DBk Barticular
@nﬁmﬁdﬁﬂng(ﬁﬂﬁdﬂﬂﬂdrwganﬁs|21buahda2éb)are sbnoetteeé to each
wherein particular connectin conduc% arts 21

P2 o dAET 1 TR <1 556 FBRIFR tEHe CPagBr SXERGRALLY-

Sgn 1ot 1 P IR E dr0 RfFte e el hbwesORBEEt biJthe wiring
conductor” part on the | ower face of the wiring

elreuit lawesr Kﬁmgg 22E0)),, aasd thige 1iikRe; tbﬁepﬁ*a't:%flnof the

onnect r I a
e A i Y B0 Garri B8 8%2%1?.@%9
ddcd i vg ring-rod rmmandaiyerse(a conductive | ayer

extendi.ng | aterall in the .circuyit
Slngl é’wiring iglthe Jlrlng cgrcul%yﬁ

layer extending laterally in the circuit layer) may be a single

be a .
a conductive

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

in Fig. 7.

[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
layer 20, wherein the tip of 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

constitutes an externally-connecting conductor part Z2. In
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| ayer as shown in Figs. 1 and 2, or a nmultiple |ayer
as showmmn in Fig. 7. 25 [0036] Fig. 3 is a schematic
di agram showi ng further details of the inner

S S R1iHert W 2@ 201 K60t foay Rbrel Bréhereshodigentical
shomn in Fig. é(a) a conductive layer 23 with a

Gt den @é}ﬂwé@qr@@s@t COrFosd opr E86AELAACENSE| APFRRE on the

@Qg[ FaiR L.p of a conductive path
1%%ECQ¥ unﬁs K §Xtengybg “fromthe conductive |ayer
EED&I]the el ement side constitutes a connecting
conductor art 21 while he ti

(ot altft B L S 2P 60 Be Ff P (Rbs 2 Conduct ive

GaRductd \&1 RHeh eA2riet!t 36 deRhald supBABLic8UbEt 1ayerspWeon the
3s constitutes an externally-connecting conductor part

metal] pupEd nthisgibegediensdde arfePEPVEEPeh £6r 2RpiBsulating
fH f”ié“%ﬁiféﬂfﬂ %a%ta%%n@ggkégglﬁ dsng%Seégdto Ewo stages.

rrosion resistance is forme
Thﬂuhnnduutﬂv&ydmyehoa$7pn Ehbneﬂbmeeubsddﬂems embedded in the

iR it G B aAueErab S ayaPor7EOReTRE it

meﬂgl@mwér SWest.r ats shdee@bedPh@Nt dETL gt Sdted, the
i nsul ati ng Iayer 20 while in a state vertical

ephiciist tlevam St ageshe mﬁéaéoﬁéE?EPWeSPB%Fag% phde is
éfg%fﬂéﬂngﬂw1 ‘ﬁ IS 2rRe %@eQa Ryt Be 1851 bgthh atiflg conductive
In the

ayer ustrate cas covered wth adhesive
laggears Z’Cﬂo)and 127 ke-ee wondiemset ithl esthatéderthg a conductive

Qﬁ%h;%g'Ve‘66¥é£a&;ES%P%%Efg%bg%ggggggé;sﬁggggég&gen On the

dﬁpélcmgﬁectdﬁ/ethé AResie aage2’29b¢ annspehefgt Qsepﬁésent at
ot her ﬁ;f conductive 15 path 28 provided at a
%p%RﬁCf:'t hPAItGPrhéndsetiieeh. tor FRBIUGRPER fayerof® 1S

e é@e%feé%rta%ﬁggﬁmtﬁg b eHEﬁ?eBBnQEltéte% a

s posi into nductive | ayer 2
¢Gnn&9qmﬁﬁntondu£t@xp@@@d ﬁdrﬁpancpnnenelopehonghe element. In

SRS USSR, CREE PLL UL face of the
¢dﬂd-1ﬁiﬁ1aieﬁdhay&amldrﬁ,thbhﬁleE@\AE%uﬁp@@togubBErate side is
entirely exposed to the lower face of the insulating layer; an
cpening {through hole h) is formed at a specified position in
the lower face of a metal support substrate 1, the release
layer 5 has 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,
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

plating; useful materials for the metal film include single
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conductive layer 27 on the netal support substrate
side is entirely exposed to the |ower face of the
insulating layer; an opening (through hole h) is

rfe®aRed s@tchaa%p%gbeed gesdli en1var, t Peat oMen, f Begd pftan,
met al support substrate 1, the re] ease 25 Iayer 5 has
e tyo iogdee rhedivher chaeeivh: t Fengsten, and

SRPALOH vealn@y%rn%gs @Bﬂs&gﬁlﬁgp?fengoéf'Iﬁ@ré Neh&fecf and the

opening ‘constitutés an external ['y-connecting
lo.dwduCPUpraIEd212até'h'eal~'ex:'pmtsbl¢ﬁ€pog<fel®.n tineacickel and the

G B TRk B R ko h TS| IPhgt r AED. 30 idhet ySUEle-1aver

strltdrd mifter afouadprehgeredreNechnical sepraestiaper of Au
and increased corrosion resistance is present on the

Lﬁke-each-exposed portion. [0038] The
-described netal filmis preferably formed by 35
plati'ng; useful materials for the nmetal filminclude
si ngl &s BhommtahsFigeh aéatoppér (bypl dn spénvimg (through hole
coba

1B B R R ot ot RuRPRRF sphOGHEE S0 Bbition

do1@ispondg ngf toweher ekeeenbheyeebnasdtihg to@uctor part 22,
Preferred materials include gold, tin, nickel and the
wherehy theoftdpr o ﬁaeeg%ﬁr{lﬁélwe?am?ﬁm nePRdectker part 22

1douhliendeay ¢ p%wﬁher @ rWint Bh@nwwgfr ké&@rOPftM B Bating
surface | ayer "of Au and the |like. [0039] As shown in

leivgs. 2%ea) and (b), an opening (through hole 10h) is
provided for the netal support substrate at a position
corresponding to the externally-connecting conduct or

[0ar4t0 122, whereby the tip of the externally-connecting
conductor part 22 is allowed to protrude fromthe

| ower #ﬁténéPlFﬁéngnééVﬁflaa °ﬁa§ ? WHLING CHOEADY Fpger may

Hgnsaulsaﬂdg% |1%Xr%rr 204t sthRgWHEI EHeCééﬁé'ﬁoifd@f "B may also
e a single |ayer conS|st|ng of the sane po

heaya dlaggnation structure having a base 1nsulat1ng layer 20a on
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 df the element and the connecting
conductor part of the wiring circuit substrate become unified
with sufficieﬁt'mechanical strength upon bonding thereocf, the
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
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,

microparticles such as of TiO;, Si0;, Z2r0.;, minerals, and clay,
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be a I am nation structure having a base insul ating
| ayer 20a on 20 the netal support substrate side and
an adhesive | ayer 20b for adhesion to an el enent, as

&OWhd N ifegs. 18(phrandulby, pPesyiéede thatgi®en to polyimide
el ectrode df the el enent _and the connecting ,conductor
IRFAN O RPY WSSy @NCc GilessuFLPRrePps¥okestifi Preguse a

ﬁMltr{hé:Ufﬁle%Qﬁte %%hhﬁ%'t%%'g 3h58R9LR Lt HPARGREPUhBGhanical
thereof, the 25 adhesive I"ayef may be onitted, and the

sttt n?gld dpdrte20 edmyrtricad pbblractgrkabins (lnsulatlng

e G R Bl et A0E0 S TR B Aol drar e metal

é@tﬁﬁ.@t 1dWIU(i%, plaiéll edl @ndokephiated.t o, publicly
known synthetic 30 resins such as polyimde resin,
ic resin, polyether nitrile resin, polyether

sul f orgd $ibkrRRAX Y ! %%'e”bas@%)ﬁ%hﬁ!kﬂ:?ﬂ& Layer is preferably
terephthal ate resin, polyethylene naphthal ate resin

%ﬂd)ﬁﬂ]ym1nyl chl ori de resin, conp03|tes of these

resin ynth tic_ftiber ass cloth, .
nonwordit SAELY NETeeLads hrE, Shar FROFELis fvaL dpolude, but
é&éﬂﬁbﬁﬂﬂﬂhlt%ﬁﬂlp Wth%&@b@la@ﬁdccka¥1ns1§uﬁhda§hpolysulfone,
like. In partlcular preferenge is glven to yi m de

RISt hedn S §O8SI n PoANAYGRRES 1Ry 0PA] ¥$B§?rré'§?-ﬂer polyester,

ﬂE%%ﬁﬁ%ﬁéisﬂﬂaﬂyﬁ%r %E%x%@h%xbﬂéuhéﬁhﬁgehaﬁ@iy&hﬁ@e imide,
hi gher nechanical strength and better el'ectrical

QYA realinsti @§rcnln§u|rsts|lng,sseﬂaacanﬁeresmef apdlyheide resins

itithg SRR s 9T REEREL: of the base

[Oﬁﬁﬂ]atlng | ayer is preferably 3 to 50 }jun. io
Preferable materials for the_adhesjve | ayer jngc|ude

but ATt SPOFYt £§5EBS LRELHERY aSHF caF s?ﬂ% %H%ht%g to,

A48 Wa08s bﬂ@ﬂdé%tﬂ&%hsﬁ|EHB%moBQh¥B¥QaBéQiH; rubber,
pol yet her im de, polyester, polylmde siloxane, and

iashamer wag fihed 1pdileyamldécanhﬁb;fldépoR?aneBaﬁ‘S}Cle—dlSPersed

s lyimd [ 15
FR e 2 T Nsoa i h bl ends. | [0043]

Examples cof 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
100 um.

[0044]

As a formation method of a wiring circuit layer on a
metal support substrate, conventionally known methods for
producing ciréuit 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

layers is improved.
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Useful epoxy resins include, but are not limted to,
epoxy resins blended with a thernoplastic resin,
rubber, elastomer and the like, silica hybrids,
nano-particl e-di spersed 20 epoxy resins and the |ike.
Exanpl es of useful acrylic resins include, but are not
iQGAxled to, epoxy acrylate, urethane acrylate,

silic cr t [ h ' S t

sdhes iy & SrtteddR hifer! fhn IGehREEEsE oRtnigfe formed
iAs &1#1rnngianrduﬂduMAye& aywthengeniradditiagemebhod, it is
nmet al or.t substr te, conventignally kno et hod

R g ity A3 PR SUbSiPar de Br SPARCE pberes. (metal
ﬁﬂ%ﬂ1f%idf“fdﬁﬂﬂllOQQthbVﬁeﬁﬁhhﬁQtéBQaihﬁosaébbgﬁt'N@ll on the
met hod, can be enpl oyed. By orn1n% awring circuit
qcayié*ctdﬁreal;m 2s‘3uptp51@ir tth§uEi§t1|1aﬁér afe afnthsipask to

R S R TRRBAEN 2" e, £5rhORLE7>ShcB0ting in
ddyarameed. Ekémb&@éSbfV\hsefalanardelxziaJ@ fayesuanch sseed film
e andudelide fufhoas Fobrets APLfer SbiEernabiatinmm,

BSa BN, hifdkel 4co@a§Qed1fﬂih{]}n23§h68EhﬁL chPbiiifih] Mungsten,
for allomnng a netal material to deposit well on the
gshdutiherd yrpy @l 12y Sag@nspetiapl osukvackindst ae pare thereof
4 GRSt e the conductive path 25 be forned by

sputtering 1n advance. Exanples of useful materials

for such a seed filmio include single netals such as

@ﬂﬁgﬁr, gold, silver, platinum |ead, tin, nickel,
t, indium rhodium chromum tungsten, and

r ut hemixdip1ald Qs me@estisl sNgoef thuockhadst Ore MaPer and
t her eof and the |ike. 15 [0046] Exanples of materjals

FAduGe. o AT iSVeWnay8r Fagd 3cdRadudpveipata BREIAS| ﬁelected
f%éh éﬁdd&”d&ﬁié%,”%b&dﬁegéh%e§?'5EE€§num, lead, tin, nickel,

cobalt, indium, rhodium, chromium, tungsten, ruthenium and the
like, and alloys comprising one or more thereof (e.g., solders,
nickel-tin, gold-cobalt, and the like). In particular, metals
that permit electroplating or electrcless plating are
preferably used. Copper is preferred because of its excellency
in the ease of forming a conductive layer circuit pattern and
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
shape, the diameter thereof being 5 to 500 um, preferably 5 to
300 um.

[0048]
Preferred materials for the metal support substrate

include, but are not limited to, copper, copper alloys based
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from anong copper, gold, silver, platinum lead, tin,
ni ckel, cobalt, indium rhodium chrom um tungsten,
rut henium and the 20 |ike, and alloys conprising one

ﬁ&lmﬁﬁiﬂﬁfﬁﬂfﬁﬁpﬂétﬁ}nldkéldehﬁckemiQKQbyEibased prlmarlly on
gol d- cobalt and the like). In particular, neta
IH%J‘Eerer kows éasfeéhp&tlﬂrﬁgléﬂ SneBiFkpésang| édfPﬂg gkainless

frqghytgﬁgqjﬁgppper is preferred because of its
exce

lency In the ease of formng a conductive |ayer
ci r cuiTo peitrtierizeartde 2B fdlegencecan thar aceéfisiens. of linear

%0042%1The th| efg?gkmh%%g on?gg%éve Iayei%oyogagﬁge

FHi f'e
pager Ofy lort Chl@{éﬂ anbhd reendeciyi.ye 4pauhsosd asdp2dferably
preferably have a cylindrical 30 shape, the dianeter
$¥RFeof being 5 to 500 pm preferably 5 to 300 pm
[0048] Preferred materials for the nmetal support
substrate 35 include, but are not |imted to, copper,
Eopper al | oys based 17 primarily on copper, nickel,

ni ckel..,al l,.ovy.s based r|I n I base
o T G o TR ietall seRPBSE subpbf¥is fEYariable
ddiperid ey 6ﬂ)ﬂﬂdﬂﬂngmﬂ1&@ec¢lEh%faaterualthﬁnd is preferably

coeff|C|ent of linear s expansion fromthe
AR e oMY uER dr° veé%oeﬂdmraﬁ%q W€E§§éalypﬁPﬁaF. £Q wm to 80 um.

6%@1 and iron (e.qg., 42 alloy) is preferably used.
F% 049 i o The thickness of the nmetal support

subst rkf é:h% t\rmqlfaisEIS@ cfepdgdmegadnsupporkgpdbsyirate is less
%#ghrﬁﬁ ré% r%% out%f%a nggkkég pg%oggé?gl%n the

métaltﬁuﬁguxﬁssﬁbdﬂraﬁmetwhlshpnnrtusubsbdate5|shéess

IS an 10 pm, cr ases and winkles_are |ike]
%ftcsﬂreqm e IdoPrOSEE ST r a%g t%.‘a‘w%ﬁﬁ (pf the

ﬂticﬁﬁek{es% ﬂ!ﬁ%t tfgaﬂﬁt%% lebdtelelist PBOr A, BRECREAAIAG &P8meter
I CKNness O he
increases due to the rigidity therecf, which in turn hampers

the handling in the roll process and also interfere with the

processing by etching.

[00511

To facilitate the smoother peeling of the metal support
substrate and he wirihg 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
support substrate, and that the release layer is removable,
togeﬁher with the metal support substrate, from the wiring
circuit layer.
[0052]

Useful materials for the release layer include organic

substances {silicone resin, polyimide and the like) and
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nmet al support substrate exceeds 200 pm the w nding

di anmeter increases due to the rigidity thereof, which

in turn hanpers 20 the handling in the roll process

eGS0 | S MR M (e tes, RIRGasokAdeByY ¢heRbRHic oxides

[0051] To facilitate the snoot hes peel i ng of the netal

anppie 1l lsubFheadaczggnpie ﬁpbﬁhgﬂﬁﬁﬁcﬁrﬁ @é?%?ll%;Ed by Ag,
1 rygt [ pr.ef.e I erein a rel ease layer is

%re?@nﬁ&%héﬁé eF&ée%ﬂg ?1QQS preferable that the

reIeaghmiﬁqdﬂringfuhenateps @fW@wo@uchngthawltheg circuit layer

se | ayer i s easi detached fromthe wr .
higf ey GRS U e CRBREG P wiring

éf‘ﬁcm al a3l SUPROTdenSitRsididiter aRdetrhayrbheetkeb@asbrence is
| ayer is renpvable, together with the netal support
%&Nﬁﬂrﬁﬂe@0¥YkﬂﬁQQNﬁnﬂlﬁ afgrneggnt ioagdr inpggspjic substances
%%&M‘% e BLAIL &Jtes Wi Ry %ia%%%‘io@%%r i ncl ude organi ¢

stance I cone resin yimde and the |ike)
and 18 inorgani c substances (netals met al oxi des,
Qﬂ%@ nic oxides and the like). The inorganic

nces are exenplified by Ag, Ti, W N, Si02 and
the |iwen GnsiRadne U@%e&tQ@Sf@&mﬁﬁoﬂﬁcbnﬁoﬂymMEdéglayer,
circuit layer 5 and the high heat conditions durin

%n@twwﬁqwethmﬁqu iscipr@tierabdyef -dotg 10 pm, with further
ﬁ%%% G%ﬁﬁﬁ; reaf er e n
po ylnlde éﬁd i q % gﬁég% ggggnkin gtﬁ@ eﬁelre wiring

e aforementi organic ubstances
Gecauste s yer diem ésiwingan deteriorate. io [0053] Wen

the rel.eas ayer. i s fqrned as i m_de , the .

{ht ckTBSE (e AL db e ametan, TRt 2505 AT BF; RohSisting of
6m&t&E”thd”éﬁdﬁéﬁéﬁtﬂbdQHWﬂﬂbﬁ@ahlbosﬁbeﬂhhﬁeﬁtetﬁéttﬁgckness
the entire wwring_ _circuit |ayer from bow n

thrreqd e’a“sé’q%@ﬁé’?ah]éf floti9ed 08s ngL | #jéh ée%g@r. Bgeéﬁrence

?ﬁﬁ%ﬁﬁgﬁgﬁ ; ereo tlogﬁ%Fgﬁggﬁsn BeSHHg%§EC§§r15E circuit
I&Jyetlheﬁrcpu éfavience
[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

-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, wvacuum evaporation, sputtering and the like.

EXAMPLES

[0055]
The manufacturing method of the present invention is

hereinafter described more specifically and in further detail

with reference to actual production examples. For all the
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given to 1 to 50 nmin preventing the entire wiring
circuit layer frombow ng. 20 [0054] Wen the rel ease
| ayer is a polyimde |layer, useful nethods of formng

wihe dQyerrdid ude/aa-smainhed geheneid 8, §akbhi 8Bei $eferred to in
coated, a nethod wherein the [ayer is deposited by
tdediolddepiod gxpd agatdedni eallyy aper caepestingncpuymytor part
t ho 5 rej_| I d yiLai j
I TR R Y Fpbol RO oPEE O EE b Bing
thd ey @ondiestbiauk dacen ofi nhwegdaittesubstanagnifithdas
a netal, netal oxide, or inorganic oxide, useful
net hods of form ng the |layer include el ectroplating,
m evapor ation, sputtering and the like. 30
MPLES [ 0055] The manufacturing nmethod of the present
Bxpminte oh is hereinafter described nore specifically

and i ffgfégﬁé(¥%y3£ 6%§fg€#3 r%%ebgﬂggmﬁaeaﬁggakormed on a
production exanpl €s.” For all He “ToPWi ing circuit
rhety€l Ssuppdittgsubbtiratsd oslnisdlstdng oéf éfredloy,i a wiheng
foll ow expl anatj on, only one conge%hing gﬁnductor
g% .

Pelrtiita Wag &R FEETRERr i g Shtttiet bPLpabps Ponded o

£ USRI D r WEe.0 fBplBemBask haseing the 4 atdfact point
are magni fied. 5 [0056] Exanple 1 A release |ayer

orh Kihdaste gl \Anriesd axvas 1lorseangstangneeafustppopert was
\ P ¥ 2 Doy & EITErarTSupp(
;Féﬁpfsﬁ{’fgcﬁ Caq{]ﬁdégetr{lﬁ%r Qfas ?na@g ?. ert}:;ﬂe}”hﬂ'e'tgg bggg%gggb%ﬂastrate

ayer was for eon, an 'S was
fraeniloonduetors vl o ehipolse ret @hdplfarengff bheaexternally-

tact, I nt f
SR AT I B A P o PPANEECp BPPoPAEESS
an opening was made in the netal support substrate

fromthe |lower side to expose an end face of the
B3Q@%thally i5 connecting conductor part, and the end

f§5¥h§%§5ﬁﬂ5¥(¥%lease layer]

As shown in Fig. 4{a), using a 42 alloy foil having a
thickness of 50 pm 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 pym was formed

on the entire surface.

[0058]
[Formation of base insulating layer]

As shown in Fig. 4(b), a polyimide layer (base insulating
layer) 20a was formed using a light-sensitive polyamic acid
(prepared by a reaction of 3,4’,3,4"-biphenyltetracarboxylic
acid dianhydride, 4,4f-diaminodiphenyl ether, and para-
phenylenediamine, and containing a photosensitizer). An
opening hl was made at the position where an externally-

connecting conductor part was to be formed. The release layer
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[0057] [Formation of release layer] As shown in Fig.
4(a), using a 42 alloy foil having a 20 thickness of
50 pmas a netal support substrate 1, a polyamc acid

e Wrgsddpreepaned gt tdnl effctth@n o@%nﬁ!ylgonei'lllétb&se insulating
di anhydride and 2, 2' -di net hyl - - di am nobi phenyl )

W%ﬁ'{ﬂﬁ e Mg Hé’rééﬁ)Ckn@ﬁ’@ dlainéidt&ﬁdOPﬁPaBEeHaEyCerﬂar in
Qﬁﬂg 4 Whey de rel ease layer 5 having a
t |c%<ness of g%%%mdg%b%t?ed 25 on the entire

surface. [0058] [Formation of base insulating |ayer]

ﬁ%ﬁwjom in Fig. 4(b), a polyimde |ayer (base
i ating 30 layer) 20a was formed using a

| F iSRS idf e eRDINIAR,C 13ked copHEpRieE PYtH,r 884t E6Aductive
of 3,4',3,4"-bi phenyltetracarboxylic acid
Wytlydri de, 4, 4' -di anmi nodi phenyl ether, and para-

phe”y'pﬁs”es.‘ﬂo%ﬁ Q.\;?\}é SF‘?L%S dQL%t)a' %Eﬂ@t@r@ﬂgt Q\%Eﬂslzﬁkéﬁi%m and then

openi ng e at osi t ere an
veiiterawgiger 3& sC pendoirinegl d:@ntf@c:tnoa paeti fadmt 23pe (chromium

forned.. . reI e layer 20.was ex

MR gDy CoReehaddvrre bR atkHges )8, npke and a

Sttt ird Magi@“xeszs walitth tah%p@@@mlleg was.uﬁgrpataémnand a

sha e and 100 pm.in dianeter. 5 0059]C [ Formati on of .
g H%ﬁ%@fﬁ@%ﬁ%eeabw cARECEBAYLEE] FePPer plating.

élﬂyseé'cL %wvmwl it orc® th%pgtagar EEQm%BEr@hEH@ Hhductive

copper was perforne forma seed
¥afam 22333 wWachradpsieqrn iwes| acysmovtehh ckBesse 2the | soppepperyer of the

| ayer_.t-hi ckness 100 conduct i ayer
S\/ﬁety fal ST ed Wi lﬁ? B’&t% tﬁeaﬁapgercﬁndth?l v%ngu?ﬁlve path
a}ﬁﬂvmjrﬁiddmrm 1By eal, edheolspleide faoppeBaphat Lﬂ]@ustrated like a
Subsequently, 'the partion of the seed fil mvvhere th

thaAMET |CARSL SEI R fasdeRmifls 1pefdded? (S nce'”%%esame

el liayed; f 5hed g seed filmbecanme unified with
t'he cospper olfg%I he conductive path and conductive
| ayer, the seed film23a is illustrated |ike a

[0060]
[Formation of opening in metal support substrate]

As shown in Fig. 4(d), an opening hZ having a diameter of
300 ym was formed from the lower surface the metal support
substrate 1 at a position corresponding to the conductive path
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
using a mixed aqueous solution of potassium ferricyanide and

sodium hydroxide to expose the copper layer.

[0061]
[Formation of upper conductive path]

As shown in Fig. 4(e), the upper face of the conductive
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single layer consisting of chromumin Fig. 4(c). The
sane applies to Figs. 5to 7. 20 [0060] [Formation of
opening in nmetal support substrate] As shown in Fig.

YHyibr ) weReriov@rad Ratvhng pldicangt eesebt EQO(Qm:épﬁ for the
formed fromthe | ower surface the netal sup
RAstiFatereat £PsRiatiss esthe¥psndrnget Soméd)r the lower

cndugt vt R 12518 r%sbﬂgsﬂga@guﬁogﬁdsehétbﬁ@n?ﬁg h2 were

ferrous chloride to'formthe opening h2 to expose
qnﬂkﬁﬁiyquuaquNMy¢mnﬁd€eBa¢érr25 andthecongeqtmge path 24
Furthernn the r ase Ia r 5. was %

e 5 T e a8, PES! RohPREruPl o5 SYpge formed by
éﬂﬁtﬁﬂﬁﬂ&tﬂbId@pb@&f@&h&ﬁhbayer) 23a, and the chrom um

| ayer was etched 30 using a m xed aqueous sol ution of
potassium ferricyani de and sodi um hydroxi de to expose
tdtgscopper |ayer. [0061] [Formation of upper

conductlve path] 3s As shown in Fig. 4(e), the upper
fRsmadfiarhe fc adihestiivee La2érlayer 23 was covered with a

pl ati resist .ri {.exc t he ortigon where

P oncudt v iR, 285 CT0E) t obnbopLaPRRY) BRaTYE GrE apa 2 were
Aewiet,alars waherst veulstseat @0b aadnl hecopppi 8iny2epo% ¢ and
entirely covered with a resist r2, and a conductive

Rﬁﬁﬂ% %;W?EV|ﬁ&méddﬂgnétgﬁyoﬁugb Bbﬁtaﬁﬁeaeﬁ@?ﬁﬁ@ %?ndUCtlve

MRS fOIRERY 1 vel pathobYt (1ErE0BRBEAALAL | 884 the adhesive
[ 062] [Formation of adhesive layer] io As shown in

IEwpr Mas) etdhedplugiingganesiéasing andutloneie a way such that
I
G, AAI0ES be L AUCLRARCHRLE! XaERTPE! SL00a CPOKYinaL

m dé "was
e m@mdwmpdwed bayehe2dpped €aoducti vke padlheive layer.
wer e enbedded, and the adhesive |ayer was etched
using an al kaline solution in a way such that is the
end face of the conductive path 24, as a
termnal portion, was exposed on the upper face of
tFpermadhiesn v Ima\;teﬁ fiflgoés] terminal part]

As shown in Fig. 4(g), a nickel film (2 pm 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).

[0064]
[Connection to semiconductor wafer]

The wiring circuit layer thus obtained (the metal support
substrate attached peelably) was connected to a semiconductor
wafer by the following procedure.

The semiconductor wafer had 240 elements therein, each
element had 240 circular electrode pads 80 um in diameter, with
a gold stud bump 60 pm in diameter formed on each pad.

[0065]

The wiring circuit layers thus cbtained was aligned and
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[Formation of netal filmin termnal part] 20 As shown
in Fig. 4(g), a nickel film (2 pmin thickness) and a
gold film (0.5 pmin thickness) were sequentially

HdRd i by @aeelhoplirabi Pd g hhecHppeithrseopf 300® under a
conductive path 24 and the bottomface in the openin

R s emdtfall -SufgERIPsUSSPPare Bl oURET efc fRRRAbRT HeParatus
Gr%?ﬂff%tdg\ﬁ%e@%hy %?2 ]Gr_lqﬁg)L_og_@ﬂ]ar L EPBReELE ORdh@sive layer was

sem conduct or Wa wiring circuit layer thus
aahieai ed 180RE fietal soyppor tSulssdpierdtley attttecwexkal support

el.abl was _connected.to a_sem.conductor 30 wafe
BER R AR e R eE ke SnRETERRPChRhten, yfftflease 1ayer
hathL4beclharentisstinareny, 1agek 2ehpnent bied 240case layer 5
circular electrode pads 80 pmin dianeter, with a
6l Fhet FEtRdNFUBDOp SHPEFAREEeIeFBr RRRCHP e atiie Ry 2

J&Q@ngu%%g@%EW'EEnQa%i bebhinkayers thus obtained was

al'1 gne onded in a vacuumof 3 Pa at a
tenperature of 300C under a pressure of 1.5 g/bunmp
k%% an al i gner and bondi ng apparatus (manufactured
@ﬁi Group), after which the adhesive | ayer was
Byamgdeat2 180C for 2 hours. Subsequently, the netal

support s substrate was geeled at the interface )
bet wed® ithd Sr &KeRBd ey apaplesmghalt Reabik@ f%%u?a???EFCt point

drAVe! AR rarid oithanr ekeashah 8yetorne@Pinghof@iébor part was
support substrate were renpoved, whereby a

psgrficomieduct Bp dpentegveds ohadé nedl. the foosl]|sumbaplsabstrate;
In this e I noble al.pl.at] con

oo A RaS88 ot HRCEE B PP S F B ase 1aver,

arehduciobil ep ot alag ayper fotrnede donopeni pginaswasdiormed, after

the nmetal suppart substrate; 15 an openi ng was nade at

W?%ﬁﬁﬂﬁiqqgﬂu§%§W?iBﬁtgfwasr§P§Q§@ F%g@??n'and a nobl e

netal |ayer for the contact point was formed, after

whi ch a conductive path was fornmed thereon.
[0067]

[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 pum, was formed
thereon as in Example 1, using the same light-sensitive
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.

[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

layer 20a) was formed using the same light-sensitive polyamic
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[0067] 20 [Formation of release layer] As shown in
Fig. 5(a), using a netal support substrate 1 which
was the sanme 42 alloy foil, a release layer 5

SONS1 84 111 E:LfmP@ Yi.N @ge BAdehaNbnUaihdi CpesS2®@f was 5 um
m was formed ‘thereon as in Exanple 1, using the sanme

i1 grtickemeda. a3 hsoloperiiadarpg sérguilen 48 phape and 100 pm
f%qﬁgm%fg An opening h3 was present in a specified

position Whier e an external | y-connecting conductor

part dulideqnreeitdase d apdd layetro2b@ fodnednifkel layer 211

openi ng was circular in shape and 100, pm_i n_djaneter
ST ORI Gt 1P BB LeREaPRLPGPPagBy LARASGFEace of
{108 Rt on QfpgmtalsdddrPatiokexporbactnpehst bpdsif§6WA4 and h3.
in Fig. 5(b), a polyimde |ayer having an opening h4
correspondi ng to the opening h3 (base insulating 35

Hﬁg@g 20a) was forned using the same |light-sensitive

0 yéhic 23 acid as in Exanple 1. The base insul ating

[ Byemia 20 vels feqinfiilm,t Ricslere sondand ivkepapbni agdwasnductive

circular in shape and 100 pin in dianeter.

%ﬁﬁ%%tuently, a gold layer 212 and a nickel layer 211

s wer easegusht i@l IBid .oy ,bgpeleet-iapl aitAgchPohlém and then
surface of the netalpgggport substrate exposed in the

Wi ¢rRP veaRl Rekfo ¢p [Ersrnat s66dofidBed3pi (Fhromium

; , » i ve: | y
R e R i i A A
abvhductopperiayws: @ fwirtied tspefcdfired wéednfi pat28an and a

chtomum | ayer_thickness 20 nm copper .l ayer .
CHURTEEE R AT Met FOTmoRagor FUECrEpavess GppReg Plating.
SRS di &tk W 1 it REttEdh IT thel Beeanditin wAepat Bhd5conductive
were fornmed by electrolytic copper plating.

iype e iMas aRspntphoras siemeveche seed fil m where the
conductive |ayer 23 was absent was renoved. [0070]

[0070]
[Formation of upper conductive path]

As shown in Fig. 5{d), the upper face of the conductive
layer 23 was covered with a plating fesist 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
covered with a resist r2. A conductive path 24 having a
diameter of 80 um and a height of 15 um was formed by
electrolytic copper plating.

[0071]
[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

were embedded, and the adhesive layer was etched in a way such
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20 [ Formation of upper conductive path] As shown in
Fig. 5(d), the upper face of the conductive |ayer 23
was covered with a plating resist rl (except for the

ﬁiﬂﬂb\MBﬁé%f%dﬁ”f¥é§'dﬂEtm@tEoﬂ@%c&@vbepéﬁhnﬁd),agnﬂ
the lower surface of the netal support substrate

YRELER} MAsEion,c FRer eXpRises 1 EBEstpper ﬁ@@@naﬁcﬁh%eadheSlve
f§§JE24 having a dianeter of 80 pmand a height of 15
pmwas fornmed by electrolytic copper plating. [0071]
30 [Formation of adhesive |ayer] As shown in Fig.
aﬁ§ky and using the sane materials and procedures as
anpl e 1 above, the plating resists. rl and r2

Vs End ey ek rit AAdHaginy @nl aner £468 wascbaheBEihg @onductor
way such that the exposed conductive |layer 23 and

uctive path 24 35 mere enmbedded, and the adhesive
Iayer el 11185 UBREE . A8 crcn
e Con%ug{ilﬁe %4“1%%& g Fﬁﬂ n®PRickness)

face o as a termn
qmﬂta(gnldmfajmxamsédpmn1mh$hup¢aessacwemé sbguadhesiie formed

| ayer. 5 [0072 or mat tal .film nd face
O H T 5 Ye ErmRLRLH SR PR RBrES P (1)

éﬂé&ﬂ%&ﬁléﬂﬂﬂ%}Z pun in thickness) and a gold film

é pun in thickness) were sequentially formed 10 on

m%:ﬂpper end face of the conductive path 24 by
el ectr ﬂ“ﬁxaﬂ%QQY%] Her hb@nEFﬁnﬁh .25 (8%, SQR“@péHlng was

Fig. 5 , an openi ng was |rst orne in'a felease
ftm&#;faﬂmmétnr@,nﬂiaasamiawea,neherefereo tbepeawas no need

th t al bst t
40 i PRI it T Prain SUPRP A SRPS RS R ohar; Rickel
gt ind(dhd A yleding Beaphe terin®dé4] a20shown in Fig.

JCbnnectlon to sen1conductor waf er ]
, compared to Examp e 1.

[0074]
[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

semiconductor device was obtained.

[0075]
Exanple 3

In this example, a metal was used as the material for a
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 wvacuum evaporation on
a metal support substrate 1 which was the same 42 alloy foil as

in Example 1.
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The wiring circuit |layer thus obtained (the netal
support substrate attached peel ably) was connected to
the sem conductor wafer using the sane procedures as
Exanple 1, and the release [|ayer and netal support
substrate were renoved, whereby a 25 sem conduct or

i%e was obt ai ned. [0075] Exanple 3 In this

BRI 8. orf JrERlseVasUIed iR ? ﬁB?eWEﬁH' @brﬁ@tlén 8P metal film
rel ease layer. [Formation of release layer] As shown

fiar Riqptagtapoiatlel ease layer 5 (25 nmin thickness)

t f d 0y, tion.
ot a1 Sy £ G BETT Y pUTSTHING TROLE haPiRE an
addrayng ¢  (@mse35nsmlbBcdnpl eagzerZBOE;mOi’rS}s foFnedatsbng the

f | | f f '
of base |nsu atl n%es%y y%afo:a FtPISOQB(()B‘gI?‘tBi‘e {I I r@he base

R 485 4@3 |l%)_§(%rr i:z@\él R&s2B LAPER BHlBﬁnéQQEGth@S@ﬂaéﬁiﬁg being

layer 2 was formed using the sane light-sensitive
Potgdi iacishaps iamdEXAfpiva in Phamp&SE- insul ating

layer}?%ﬁ}ﬁ?éhgggng%g %ggpgnﬁiék &hfa anﬁ?g %?f@gsequentlally

circular pmin §i ane

floayerd k2 thied Ay suti€elcel ayt@bséailimethesegannngalbyy

formed aon the Ag surface exposed in the opening by

et iy, [0077] 15 [Formation of seed film

| oner conductive path, and conductive layer] As shown

in Fig. 6(c), sputtering with chromumand then wth
dr was perforrred to forma seed film23a (chrom um

[lrE%/ attlméblf%gn%%e%(ol Ve ﬁ%@@gscbmﬁ tH}éC%Q?ﬁS ;QQ conductive

"ayer a spe ied W ring
Jpatdrern and a conductive path 25 were formed by

electroly%own pp%rgpl%nlng sputtering with chromium and then
with copper was performed to form a seed film 23a (chromium
layer thickness 20 nm, copper layer thickness 100 mm); a
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.

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

[0079]

[Formation of adhesive layer]
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Subsequently, the portion of the seed filmwhere the

conductive layer 23 was absent was renoved. 25 [0078]

As shown in Fig. 6(d), the upper face of the

conducltsi \howraVier FAg.was e¢ovenddustihh ahpl aamagmaesrsals and
(except for the rtion_where conducgtive path is

R%’%’éﬁ% FFRLS GuePOVFachS! PLRELREL BPELSTs 21 and 2

w%ﬂ@%rémosiébﬁt raet %d}le\é@%eeﬁbk%%' $0BOWBECdoMiER 38 & way such
resist r2. A conductive pat h 24 having a di aneter of

tS@tpmhearﬁ;:maﬁéi glondyctiFepdawgs £8r apd pynductive path 24
t | 7 t
BB on P B R0 vl QAL (38 LERRR:0aOly sucn

esive T ayer]
et S:&fﬁ%ﬂpiieﬁj‘ iealds fane ofr ahedubaduasive pxahpRé, las a

above the ating resists rl and . r2 were_renov an ,
™20 a\ﬁa§xP8lsﬁﬁldOPnthwH?pgﬁcﬁac?hS? the adhesive
1€ ed conductlve | ayer 23 and conductive path 24 s
wer e enbedded, and the adhesive | ayer was etched in a
way such that the upper end face of the conductive
ﬁﬂ} ]24, as a termnal portion, was exposed on the
pper  face of the adhesive |ayer. 10 [0080]
[Ereamretiicon off meeiadl fiiillnmoon eadd fhaeeodf conneetinggconductor
conductor part] As shown in Fig. 6(f), a nickel film
(2 pmin thickness) and a gold film212 (0.5 pm

i n thizgknessin Wel &igls eggqyent hakkuif ewﬁdzmm {Pepm in
upper end face of the conduct i ve path 24

téué-‘dme@m atdngg a Eodsl fikey élen (Exﬁn’p}mela tas%hem) i Were
I NG ped c [ e
e Bt R Snel PPpBEy 880, Bl B8 tif oeonduct ive
paitedse HyaydredtAgplaydny,. therefore, there was no
ffbgfsdlto forman opening in the nmetal support substrate
i ckel plating and gold plating of the term nal,

as shqrd in Example 3, as shown in Fig. 6(b), gold plating
and nickel plating were possible by supplying electricity
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.

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

semiconductor device was obtained.

[0083]
Example 4

In this example, an inorganic oxide (Si0:) was used as
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Fig. 4(d), conpared to Exanple 1. 25 [0082]
[ Connection to sem conductor wafer] The wiring circuit
| ayer thus obtained (the netal support substrate

aid aehed- ael il W raasennagled to a sem conduct or
waf er using the same procedures as Exanple 1, and the

FEQ At D day@leas® tlaye®dt al support substrate were
r enov e, SIIb%qu%ﬁglgsewgqnd%Egﬁeg%\é' iﬁy&@SSOBBﬁbﬁlSE’lng of

[ 0083] In thi's exa an-inorgani c
&ubdd?(ﬁmOih mhichsedsaswa§7fbhmedabyrsgmtﬁem1mg on-a metal

I I E t f I As _sh .
TP YRS & ST A7er EocoRTRS PG OPY BP0 07 in
Eﬂﬁm érlckness) was formed by sputtering on a netal

s%&port substrate 1 which was the sanme 42 all oy foi
Exanple 1. [0084] The procedures, materials and

the likg ;I%,%adﬁ Iaﬁe n&%ﬁ EI.%”%[ 3t eRg. QEkEFaggat LifNthe

of base 1 ting layer ormati on of
gubgrdueEm tt eritegct qﬁmhﬂq:mdtﬁonwaflbaseflssedatingniayer and
ower cond tive.p d caon ive er] .
SRR E G i asiie 1ok, PPk PRAP An SFoRBRLFon of seed
fi 10 arowesd cfc&m&flvec?awqt ang conduetakepabibr]andFormation
C

[Cbnnectlon to sem conduct or maferg were_exactly the
%%r?éﬂ’%ﬂ"@ Béfflle 1Formationhps Be&ApI éllmnOflh@n@lt épce of

'ébndﬂé%br %%. | 02 ndf IfcBnWRiceRoWes ot BEmi conductor

re ease ayer was re 'at  the sanme time as etchlng
wH fathle wmieale}aquqzr tthgulsameata@ int Gxnaltoéeaﬁl openi ng
from thhe Iamer fa Slde

subst rat & e EEP eHelPI mﬁ e?eP ofﬁlggo%ig (848 the Si0

fiXanpeidh 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.

(0085]
Example 5

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

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

[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).

Through this processing, as shown in Fig. 7, a metal support
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In this Exanple, as showmn in Fig. 7, nultiple
conductive layers were fornmed as the conductive | ayer
inawring circuit 25 layer. The enbodi mrent shown in

St fateepr ese S die SaRRr 3, r @ctfuﬁ:gtobb@enedsumatmg layer
Exanple 1 above except that base insul ating | ayer
rﬁﬂﬁﬁﬁ\R?q@%ﬁﬁ%¥%nﬂéﬁbe6é&veép a|§ﬁrﬁ5t§andggt1ve layer

Ex e n [

i%fé&%rn%%n%%%er A BESd B eh P ae L HE pPERLOey e same

Ihoremta orEx@Emp leellease | ayer on netal support

ﬁﬁﬁihrate] in Fig. 4(a) to [Formation of opening in
support substrate] in Fig. 4(d). 35 Through this

procesEtg, ias tHIGVRxamhpiiey. tﬁe gaftet posdpBhly sB8wn in Fig.
substrate 1, a release layer 5, a first base
{ RS mentgraed ageing Ansseagopduprreeegang bgithe step in

}?ﬂf o {dy Ste £ Ul TV & sl ayer on%%?:t%[ee152&?‘9?31Alﬁe‘i§dsecond

mwas ‘al so prepared’in the same nann as Exanple

Hasé {084t iMextlaviar 202 endnmbemakheasanpﬁpingeesiag
shown._.i o A(Db) was .perforne al n, i nst
SO T e SRR RS Ehedy L PGS 0 117 ggecond
eolued i vee daaye523krid) a2 steoadd cobasetlinsulayepg232 were

| ayer 202, and to nake an opening at a io specified
%RE%?qranbﬁePémﬁ PASCSAGWATI ACEFrEibad cgbove srprivprformed

Ald iRt IR AR $8eAAd+¢ARd %s&éxezbgyea £R%rd
were formed. The sanme processing déscri bed above was

pendwrtiece rfd 233 fagdmaa thhirdd cbadectavel davay Bager
@9 QP third conductive path 253, and a third
ondactive | ayer 233. is [0088] Subsequently, the

st eps fafbddfentd(g) the Ghepseobe Fpgst om(rapl toe {6y nwene
upper conductive path 24 and an adhesive |ayer 20D,
RETE Q9D £ AR PPRToFORMISEAVRaPapBr £f oAng1an adhesive

Ty OuPY heyf AL S0 Shighksi1deseh Bﬁdaaggmlng:heportlon 21.
wiTing 20 circuit layer illustrated in Fig. 7 was
obt ai M8ttough the processing steps descr;bed above, the wiring

circuit layer illustrated in Fig. 7 was obtained.

[0089]
Example 6

In this example, it was confirmed that a wiring circuit
layer could be gaplessly bonded to a semiconductor wafer having
a through hole via with the terminal protruding from a wafer
surface.

[Semiconductor wafer]
[0050]

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 um, and the wafer waé burnt

to form a protruded terminal portion.
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[0089] Exanple 6 In this exanple, it was confirned

that a wiring circuit 25 layer could be gapl essly

bonded to a sem conductor wafer having a through hole

Wiiariwid hoitdemitteriayeal] protruding froma wafer

surface. [Sem conductor Wafer]a _LOOQO% 32 A silicon

seni cAhdUGIET FEfrEiFod ayRE ReVAREkAeBSCARRLIE MPhRheluPPOTt
b AR Q2 RBUNIGRY 9% 2Rd LhRaugAnhekess1BRaRblei D,

diameter were fornmed therein. The through holes were
fGarreettiwintlh a copper paste by printing in a way such

Jgglthe termnal portions were el evated by about 5

%nl énd the wafer was burnt 35 to forma protruded

ter m mile pdrtiingn cirXRifWisyeg ehticthe bamecdndustotrngafer were
circujt layer having a peel able rrehal sugport .

RANsiaT WS ToBWYaPREF SRSt Redsant fafRBr GSNEXEApPRE as
Examd1@nneds ivarl1 b J QRftkohBacbrki REvELECUi t layer and

t he 'sem condidct or wafer were bonded together by

pr essifipalvdelt B Sape wvesnpirepens hetweganphe gemipconductor

AL BPgagnster deyice. IS0 UbeLyoag, 9aRavese

presen € sém CO wat er’ an
agrreistti drapeitwides tolet @leedrodnd thealtoabeménvd and the
betvveen,_the el ectrodes of el enents and the

[
iy CRTATECST P&t 96f tPReWIF 1 PAGSLFFLFt 1R ¥gBvas good.
was good. [0092] 15 Industrial Applicability
According to the manufacturing nmethod of the present
iG&lti on, a redistribution |ayer can be provided for

g}dmi%qn%g, E:]Tqrca%lﬁgptng] at | ower cost, and di sposal

semn con or é ts of acceptable quality
becausemirdgunac et abhafqoealiciygohethed of the present
{§¥2§¥{33¥ﬂg‘¥; f@%?igd%i%%oagggkeban be provided for a
semiconductor element at lower cost, and disposal of
semiconductor elements of acceptable gquality because of
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.

2008-316076 filed in Japah, the contents of which are

incorporated in full herein by this reference.
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The manufacturing nmethod of the present invention also
enabl es production of a gap-free sem conductor device
even if an end of a through hole via is protruded.
Clldisnsappl i cation 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
19 & Methbg AJPRHRAM rhet uFRAYf 8CkEh BOndus st COBMEL Having a
device having a structure Wwherein a sem conductor_ _ .
i misgmreantdheradity engeviicondtuctoragéemant fnagi dawkying circuit
t he met hod conpri sj ng.the eps..of . _.form a W ring:.
TR ayER g atc BeRheR rhorinihd, BFe paltht ok
can be&cxaimectedirangncekreaitollayet Raviedi & onshucdoting
el epent, in a way such that, on a netal sug ort
QRIGERTe Patte thati f§1cPPcGPRIPSTER Ea_nalae g‘é‘é?’é%d? rdma
deifi d I dliemedR] Ghak (BG SAPACEhARY SRNEIURLOE]1 support
part i s exposed on the upper surface of the wiring
sibsduiatd,ayde, Wwigdngaringuibhelayerngasi peupeelegefrom the

1.CO I Llhe i e:lo
SRR en e har, FhEERhnitk e BefotGrSt BEE Tid paosed on
the aipiferd ay@ifaged offhehel edékiadecotcuis lager,
sem cqndyct or, el epent, and separating the netal )
suppoﬁéﬂeﬁl@;&m& &ber yiriRe GEFPRgT &gy'éﬁi?n|5%r5%1fﬂt%ﬁ>nductor
d1RenGRNRAGHIONn 3 whiermBRHtactyr LBAnaBE hoRle 266 &kthg
to claim1, wherein a 20 release |layer is present

geerdnsdieon panterd] thgpparingupdreuit laviertaedviike glectrode of
' it r he_wring circuit |ayer can
égg%gué%§¥$%ﬁ¥%ﬂ§&§§¥gF’sa%%ort substrate. 3. The

manuf aeparatd neetthedmatadr dupgord stbstr2te whesrei the heiring
25 rel ease Iay%r IS g Iaéer which is fornmed in a way

FFI U a2 Yete 2 LtEre 588 CRYBRCEAR easi |y be peel ed and
separated fromthe wring circuit layer, and is not

easi |y detached fromthe netal support substrate, .

Avh e ramid acsugase mayeedcancpedieepledclaimn t heherein a

Bdg Gl b J QYetoheoBLigLet Lot RE: IE! SlppiPP Ulbst rate

and the wiring circuit layer, whereby the wiring circuit layer

can be peeled from the metal support substrate.

3. The manufacturing method éccording to claim 2, wherein the
release layer is a layer which is formed in a way such that the
release layer can easily be peeled and separated from the
wiring circuit layer, and is not easily detached from the metal
support substrate, whereby the release layer can be removed
from the wiring circuit layer together with the metal support
substrate.

4, The manufacturing method according to claim 2, wherein the

release layer is made of polyimide.

5. The manufacturing method according to claim 2, wherein the
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4. The manufacturing nethod according to claim 2,

wherein the release |layer is nmade of polyimde. 3s 5.

The manufacturing nethod according to claim2, wherein
itdlcasi Ta)leanse Ry Jdis omdaatlerdne gellectald sebmchmong
fron1anonq: netal s, nmetal oxides, and,inorganic

G ey, WL aph & a@NG AP LIS Ed OFdE§Pdi ng to clai m

1, wherein the s wiring circuit layer functions as a

redi stribution |layer for the sem conductor el enent.

&. Thee meemufaaituniing mestiood sacoeddingg tbocdhainmil 1, wherein the
wherein the . w.rin ircui.t | ayer has:,.to_a .
PRIy Y dORRIAONTe Fafor OISV FARHELRN hgver for
s Watidshdigytedr, elameenect i ng conduct or part for
connection to an electrode of a sem conductor

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

75 Bk G RIAA W 1GRN ARE H I a%%QH(ih?r tBaELakfAl 1, wherein the
connection to an external conductor, on the other

wirfrap ecigfcuite liayeul d@isng | ayer, and wherein the

connectﬁr} é%_ngyctor part and the externally-

conneé%lnglco dgﬁhﬁaﬁgFf are connected to each other

vi a t he cafiwaniductliaved ayerigeavidedhenihbelating layer,
insul ating layer. 8. The manufacturing nethod
accorcﬁrﬁfQQ?Qﬂ%QanﬂndwﬁgpgiRaFﬁefan%BPB?FF@°Pa§%ran
dNEWAN B id Géindi dARIcto: @180RALS bRAYBhe SQPELSEI BE the
of the same polyner, or a lamnation structure 25
insuirfimddswyeams@ingt i ng | ayer on the netal support
substrgte [ Y 0 hesj.0 .

the sd AT Sl ing CoBtREarrbaPE Fap Cotflection o
aretehatb mcdorainindtog| anmthe oheee suafade waf ehe insulating
substrate, which is the substrate of the sem conductor
A¥Hent?i%h a wafer state, is provided with a through

W& Ml ahd hainenaRendule osubstrkab8di Bhit 8xternally-
t hi ckness direction, "and the el ectrode of the

FEHGHNE tamdichisan Pardy esengenogskedt 60 ehehbatker via the
dAGR A% Aadie pRIARARR! £RES s HALOUEERENE LB OUON

8. The manufacturing method according to c¢laim 7, wherein the
insulating layer of the wiring circuit layer is a single layer
consisting of the same polymer, or a lamination structure
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 claim 1, wherein a
wafer substrate, which is the substrate of the semiconductor
element in a wafer state, is provided with a through hecle via
that penetrates the substrate in its thickness directicn, and
the electrode of the semiconductor element is communicable to
the back face side of the wafer substrate through the through

hole via, and
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35 hole via, and 32 wherein the wiring circuit |ayer:

is lam nated on either one face of the wafer

substrate, and an end of the through hole via and the
ConneGkhéie 10 NHEC bbir ipRS teiffeuittha aigr ig Chmédktedayar either

are connected. 33
one 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.
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