27 March 2006 SPECI FI CATI ON CONNECTI ON BOARD, AND MULTI - LAYER W RI NG
BOARD, SUBSTRATE FOR SEM CONDUCTOR PACKAGE AND SEM CONDUCT OR2 PAGHACEN04SI NG
CONNECTI ON BOARD, AND MANUFACTURI NG METHOD THERECF FI ELD OF THE | NVENTI ON
The present invention relates to a connection board, and a nulti-Iayer

Wi ring board, a substrate for sem conductor package, a sem conductor
package using the connecti on boardspramgreangbxct uri ng net hod of them
BACKGROUND OF THE | NVENTI ON Recently, the social environnment surroundi ng us
has been dINNECIHICN GOARD AGNGr MUDYILDAYER WIRINGNBOARDD SUBSTRETE GFOR
communi cati on network. Anmong such changes, the growth of nobile equipnments
i s incl ude SEMICZONDUGTORt SPACEABEI NANDex t SEMBCONDEOTOR Ng PACKAGEPAQiSTESS and
hi gh functionality thereof. For this reason, further conpactness of

seni conduc tEINNECREPe BOARDLI| AND | MARUF ACTURINSUMETHADe THIEREIOF i s capabl e of
nmounting the package with high density are required. Further, inter-|ayer

connection enabling high density wiring, i.e., technique for formng
multiple layers wth high density becones inportant. A through-hole
connect i on &P & THE, TIQNing processes are conbined is mainly

provided as the nethod of form ng plurality layers and w dely known.
According to thi $RenRERBELtHRRRRtLoR i nelatrg 49 areonneeiiontbeard) anats, a

wiring 1 27 March %(.)06 ca&i\cit i.s limted.
a multi-layver ring board, a substrate for semiconductor
package, a semiconductor package using the connection board,

and manufacturing method of them.

BACKGROUND OF THE INVEN'i'ION

Recently, the social environment surrounding us has been
changing greatly according to an improvementl in information
communication network. Among such changes, the growth of
mobile equipments is included. Their markets are being
extended according to compactness and high functionality
thereof. For thils reason, further compactness of
semiconductor package and multi-layer wiring substrate which
is capable of mounting the package with high density are
required. Further, inter-layer connection enabling high
density wiring, i.e., technigque for forming multiple layers
with high density becomes important.

A through-hole connection that drilling and plating
processes are combined is mainly provided as the method of
forming plurality layers and widely known. According to this

method, however, since holes are formed at all layers, a wiring



In order to reduce the volunme of holes at connecting portions, a build-up
techni que that processes of formng an insulating resin conpgsMdrein200yer
drilling and formng a circuit are repeated has been mainly utilized. The
buil d-up technique is roughly classified into a | aser nethod and a

phot ol i t hography nethod. According to the |aser nmethod, laser irradiation

I's perfornegd..l ef .t 0.0k} an insulating resin conposition |layer. On
t he ot her hg?"%?cgggo%%i %bﬂi'gé{ihe phot ol i t hography net hod, a photosensitive

~curing agent (phg oafaé'fafcergeita%aése&é Yol dird! gk QB&E@SH% MRSt €408

| ayer, a photo mask 1s place ereon, exposure an evel opnent are

performed fagr{iénd ?yérﬁuﬁﬂﬂ—ﬁfgufe!?ﬁhﬁgtrzér enhe! Pedce IJ¥ Godiifd an

connecti on ‘met hods are proposed in ord to obfain further reduction In

costs and hgEhepshd Yre MRNGomposh tTBNNAEer, ”?ff']?ﬂiﬁépaﬂhe ﬂa‘rnﬁgﬂé tang

processes of drilling and plating a conductive |ayer has attracte

attention. cHACGELHi ¥k refdd fedEBidW bech MIhiy YRLTESe® arnd sl ®fup

substrate by printing a conductive paste. Then, an inter-layer connection

i nsul ati ng yedlgiigde | Dsarsughdyofc B sdpte@ndnto #trndddf hayhodamd a

di sposed, the bunp is inserted within a nold resin by pressing so as to be
conduct i ve phanuelt b draphne metticdl .| | ActaydingTho el hsdrihathdde laggri s
inserted is published in academ ¢ soci ety and newspaper, and w dely

recogni zed inraifatclah dis perfiveded in ngrdeoated Qrilddsdm iGhsubatbmg nesoirot her
persons, Suggestion of Printed Wring Board by New Manufacturing Method, A
Col | ect i on asimpgildiipmt Lagerni nt®n 2 the Mthear2dead.ecagcoriddad ngoRade di ng

Circuit Munt, 1SSN 0916-0043, 15A-10,
photolithography method, a photosensitive curing agent

{photoinitiator) is used for insulating resin composition layer,
a photo mask is placed thereon, exposure and development are
performed for the layers and thus holes are formed.

Some inter-layer connectlion methods are proposed in order
to obtain further reduction in costs and high density. Among
such methods, a method capable of omitting processes of drilling
and plating a conductive layer has attracted attention.
According to this method, a bump is formed on a wiring of
substrate by printing a conductive paste. Then, an inter-layer
connection insulating material in a state of B stage and a
metallic layer are disposed, the bump is inserted within a mold
resin by pressing so as to be conductive connected to the
metallic layer. This method that the bump is inserted is
published in academic society and newspaper, and widely
recognized in a field of printed wiring board (Hiroshi Ohira
and two other persons, Suggestion of Printed Wiring Board by

New Manufacturing Method, A Collection of Papers at the Ninth



PP. 55-56, (1995.3.14-16), Takahiro Mdri and five other persons,
Application and M niaturization of Substrate Using |nter-Layep7 Mch2aid on
Techni que Using Bunp, A Collection of Papers at the Tenth Lecture Meeting
Regarding G rcuit Munt, |SSN 0916-0043, 15A-09, pp. 79-80,

(1996. 3.13-15). ,A device that plated wires are enbedded into an el astoner

such. as s! 1 ERRGEUIRAI L 40l kbBall RECAS 04 £ BRLNRN 1S5 85T 203 3 dg?g?‘ﬁgl;of o

utilized as a conveni en onfect1Tng two "conductors.

the Taser mpphosh s | f39B5191 134%) 2raBEheEbiflL{ B0H% e LAMLALDGons,

materials is large, a g rill can ert orned not oOn

adj acent | axﬁg§ iéiﬁ iah.sé}n% %g?ig‘%&&%@tﬂd’}y §E St Y U@ghg(r:%g{?f—aﬂ

. 8r .
there arise roblens in e-snear treatnment 1s requ or renovl ng

forei gn mat¢ghsedtsbRSIAeKh{ s b g Bk, hrécﬁlﬂis@é{%h d pQ p QY Eignehéost

i's increased in proportion to the nunber “of hole According to t o
phot ol i t hooreRbl HEdtiah MeeRYE R@Q&fdif}%‘%ii‘éﬁf@ Mo tTRRGERCH 94 6 NGo 44 T 1 NY

board can be utilized and dHPflng can be perfornmed at a tinme and thus a

reduction ipsgoebs pganzhesadvanbegeaualsyiagconpl i shed. Neverthel ess, there
arise problens in that the resolution of inter-layer insulating material

and heat resistadevidecONst R4l wirefs aghampuaddieinteonNan &ld$tbrennd
an insulating resin conposition |ayer cannot be acconplished at the sane
ti me. Furt hsuch sinedltibenbrapbes forirted thy chniestsi dgracthoduls idere pass@ ofr
plating a netal, the precision of formng the bunp relies on the Iimt of
print techmpdyyrilitzedhes buranvenieontddcd 27r omole (g byo glatduntotsher e

arises a problemthat it is difficult to
According to the laser method of the prioxr arts, a

selection range of insulating materials is large, although
drilling can be performed not only for adjacent layers but also
for adjacent layers and next adjacent layers, there arise
problems in that a de-smear treatment is required for removing
foreign matters of resin diffused by laser irradiation and a
working cost is increased in proportion to the number of holes.

According to the photolithography method, conventional
facilities for manufacturing wiring board can be utilized and
drilling can be performed at a time and thus a reduction in costs
can be advantageously accomplished. Nevertheless, there arise
problems in that the resolution of inter-layer insulating
material and heat resistance, moreover strength of adhesion
between a circuit and an insulating resin composition layer
cannot be accomplished at the same time.

Furthe'r, since the bump is formed by printing a conductive
paste or plating a metal, the precision of forming the bump

relies on the limit of print technology. If the bump is formed



suppress height variation of bunps especially when dianeters of holes are
different. Further, the bunp fornmed of conductive paste has 3mBidrch 2006
mechani cal strength and nay be broken by pressing pressure. The connection
reliability may be decreased when a drilling process is required. The

met hod in which plated wires are enbedded into an el astonmer such as

i h f it h
silicon ruwerA‘t‘gﬁ%éi f‘ﬁhéiﬁ@dlé?¥§3§| ? lpr%;ﬂg%ggtﬁast q & anHEQE.eL@th R eac

ot her is sirple, bu 'S I cu 0 e wres only 1nto desired

- connect i on suiiidd PheidHt LR MY iGh ¥t rempeddedelcl ad 1hatdhkete diameters

configuration, the wires may becone obstacles at posifions that the wres

are not desd habkk HEASFRGFenIIVMARKtREr THId MVRNTESPdA P E88alktive

i nvention was developed in the l'ight of the abovée-described drawbacks and

an object qfadthe pa€semalll MUHAPItdAS EerBhgthdarm CRAPCtd ObrdRes dpiyhat
1) inter-layer connection can be perforned only at required positionSs

Wi thout perfessing préissiirey StERe 2¢oAn&ttoB8 fi:éh.@ﬁb‘sl’.'[l.ij:sjtrﬂﬁ?(}”ge can
be formed, 3) a fine wiring circuit with excellent connection reliability

can be for detredsedd gherechaliddlimnbrddeddals pregabred, can be
acconplished and 5) multiple layers can be forned by lamnating themat a
tinme, and a nul t Theaymethod nnnghidadr ghled esiibsitred cafeorembaddeddintor an

package and a sem conductor package using the connection board, and
manuf act ur eAgsikemesdsswih t Aems I izpnverebbe@d06ukiinethat t bwoprlegens of

I nvention is characterized by the follow ngs.
‘ conductors are connected with each other is simple, but it is

difficult to embed the wires only into desired connection
positions. If thewires are embedded in a lattice configuration,
the wires may become obstacles at positions that the wires are

not desirably contacted.

SUMMARY OF THE INVENTION

The present invention was developed in the light of the
above-described drawbacks and an object of the present
invention is to provide a connection board that 1) inter-layer
connection can be performed only at required positions without
performing a drilling step, 2) a strong filled via structure
can be formed, 3) a fine wiring circuit with excellent
connection reliability can be formed, 4) high mechanical and
thermal precision can be accomplished and 5) multiple layers
can be formed by laminating them at a time, and a multi-layer
wiring board, a substrate for semiconductor package and a
semiconductor package wusing the connection board, and

manufacturing methods of them.



(1) A connection board conprising an insulating resin conposition |ayer
formed of one layer or two or nore |ayers and a connection cpnRfsedz00shi ch
is formed so as to pass through the insulating resin conposition |ayer in
its thickness direction at |east at a position where a conductor circuit
Is connected. (2) The connection board according to (1) further conprising
a conduct or circhiameifi chhes prlesenti daven tdomndest ethdmacterizehneyt the
conductor at |east one surface of the connection board. (3) The connection
“ board accofdihgwingé2), wherein the conductor circuit is a netallic |ayer.
(4) The connection board according to any one of (1) through (3), wherein
an exposed(portidn asinneetiomndndnsh comprdisdng sancoleadaiiing neealn (5)
The connection board according to any one of (1) through (4@, wherei n one
of the insepEPPajties|lnyerfesmadrd pradarener F¥AtCRRPIiteARYSLScARD St

| ayers of the connection board is or both of themare mainly nade of

t her mopl as®i €opRafhlon aFondughoFr athiFRnds nEeFBEA 0F O cRFINER tRHTHS bBaFeugh

conprising the steps of selectively reppving a first netallic |ayer of
conposi t e FRPalimsyahiatd  sefdd oFOmRPSLEASh LaNYhd 1Mt ALF| cthir%%%?ss
serving as_carrjer and the first netallic |ayer with _different r al
condi t T on FTERTHRER REARATLEH B BopRfart BREFs: f CORBIRERT| S EBhEULS or :
form ng an insulgt'ng resin 5 27 March 2006 conposition |ayer of one |ayer
or two or TOPREY ? I's so as to cover at |east side surfaces of the

connect | on( ffmd"‘ﬁ{eo Ebn%%%tion board according to (1) further comprising
a conductor circuit which is electrically connected to the
connection conductor at least one surface of the comnection
board. |
(3) The connection board according to (2), wherein the
conductor circuit is a metallic layer.
(4) The connection board according to any one of (1) through
(3), wherein an exposed portion of the connection conductor is
covered with metal.
(5) The connection board according to any one of (1) through
(4), wherein one of the insulating resin compositions placed
at front and rear outermost layers of the connection board is
or both of them are mainly made of thermoplastic resin.
(6) A manufacturing method of connection board comprising the
steps of selectively removing a first metallic layer of
composite metallic layer formed of, at least, second metallic
layer serving as carrier and the first metallic layer with
different removal condition from the second metallic layer to

form a connection conductor; forming an insulating resin



polishing the insulating resin conposition |ayer such that the connection
conductor is exposed. (7) The nethod of manufacturing connect2pDNapsazado
according to (6), wherein the conposite netallic layer is fornmed of the
first netallic layer, the second netallic layer and a third netallic |ayer

whi ch is disposed between the first nmetallic |ayer and the second netallic
Ition fromthose of .the first_an

| d h iLffer
o ond  mot AEPrBblLEIBR 155H8YBE of€Nfdid R [ IOREl 1ahad BB aB0E0,
se | P8, 1oy F _ |
o ectTvery E8RerCRE HEALE o fad Udliuodde BRD LHERLOLISn EORLLLE pLEY SR Sf
e 7 _ _ ot Ko

oot serBoHIEhEhg End I ithd L8R4 FPPbmbOSRELOR 126t Tudh R fhe ©

| ayer is foegggecegbnngng%@%Bgc&%r%ngg%dqonnection board according to any
one of (6) through (8) further conpriSing a step of selectively renoving

the second pepyal |Tﬁe'r§é’€ﬁo@%%ﬁﬁﬂfﬂ;f&ﬁﬁ?’%@éti&ﬁ rt‘}é’éfdaéé@érdin%
polishing the insulating resin conposition Tayer so that the connectidn
conduct or i goegppsefherdih tHe dMPHIAt R 1TBNedyRlr $8NR8EhEANoROKA
according to any one of (6) through (9) further conprising a step of

addi tional | Fifot nmegadleonddgber, €¢heChebofd M a@NRRSaGyEl fAGE a Afnie
connecti on conductor and/or the surface of conductor circuit formed on the
surface of métbatbhoerayen whindlcier dakpesed Bétieenh tPROFipait st iie

i nsul ating resin conposition |ayer so that the connection conductor is
exposed. layer and the second metallic layer and has different removal

condition from those of the first and second metallic layers,
the first metallic is selectively removed so that the connection
conductor is formed, and then the third metaliic layer is
selectively removed.

(8) The manufacturing method of connection board of (6) or
(7). wherein a roughening treatment is performed for a surface
of exposed sééond metallic layer at which the insulating resin
composition layer is formed.

(9) The manufacturing of connection board according to any
one of (6) through (8) further comprising a step'of selectively
removing the second metallic layer and forming the conductor
circuit after polishing the insulating resin composition layer
s0 that the connection conductor is exposed.

(10) The manufacturing method of connection board according
to any one of (6) through (9) further comprising a step of
additionally forming a conductor circuit on the exposed surface
of the connection conductor and/or the surface of conductor

circuit formed on the surface of the connection conductor after



(11) The manufacturing nethod of connection board according to any one of
(6) through (10) , wherein an adhesive sheet nmade of at | easf7afwch 2006
insulating resin conmposition is nounted so as to cover the connection
conductor, heated and pressed, and thus the insulating resin conposition

| ayer is fornmed. (12) The manufacturing nethod of connection board
according to any one of (6) through (11), wherein the side of conposite
metal | ic | ®Pddsiiing ithe dosvdating a@ride CamERE g athddd@T &0 thdtcAhehe

- connection conductor is not formed is opposed to one side or both sides of
suppor t i ng COMRGtEN \GARINGEOT A BRXRPPBRA- t he correspondi ng si de of
conposite netallic layer and has higher_ stiffness than_ the conposite

metal lic | dyér afdenBarLEdctugdngone &fe FRPREG tHRRUPRETE: RRGOTEERT are
performed for a resultant |am nate and then the suppqQrting sybstrate is
Db s hEPeRREPRe 18 LA ImbPrebBk, 6100 PRETE b6 oh tHARLNE Hhaa frgs
conductors a. con ectigf conduct conduct circuit ofteg% | east two

or or_an r
connect i onogo_ﬁ?:d%e%ﬁ FPRIISA R Y 97 ’?a‘?‘?’?@%@fje%?é’tf MO0 P 8Fi on
Dot 45 nCe Rkt G RE R E AL GLEE. (Fla PO nTHELAEL, MRS,
b eich Rhgeun MLl SUMESRDLRALAT SESemEb R BabhY, coect el v It
he” onneok 1219, e habysHheLsis lchBeL bRl CofyEEs:uCpaReR Abon-hss’
manuf act ur iLR0aABt Hed &F (8 hd 1) NGHRBA 1 the side of composite

metallic layer with the connection conductor being thereon at
which the connection conductor is not formed is opposed to one
side or both sides of supporting substrate which is larger than
the corresponding side of composite metallic layer and has
higher stiffness than the composite metallic layer and mounted
thereon, predetermined manufacturing steps are performed for
a2 resultant laminate and then the supporting subsfrate is
removed therefrom.

(13) Amulti-layer wiringboard in which qonnection conductors
or a connection conductor and conductor circuit of at least two
connection boards obtained by being arbitrarily selected from
connection boards according to any one of (1) through (5) are
made into an alloy by solid phase metallic diffusion or melt
bonding and conductive connected with each other, and the
connection boards are mechanically connected with each other
by an insulating resin composition.

(14) The multi-layer wiring board according to (13), wherein

an insulating resin composition layer of the connection board



conprising the steps of: aligning at |east two connection boards obtained
by the manufacturing nmethod of connection board according to2anyare20d
(6) through (12) ; and heating, pressing and lamnating at a tine the

al i gned connection boards, so that the connection conductors or the
connection conductor and the conductor circuit are nmade into an alloy by

solid phasg sm%ataiic_hﬁ cyﬁfg; t bondi ng and conductive connected
wi th each ot her, t conn ctl oards are nechanical ly connected

‘with each qifgr ay ﬁanaﬁéekei%ﬂg (5@&1{5&0 S:hﬁi\?igwé%@ b Thecamgubaetly | ng

met hod of nulti-layer wring according to I'iquid
crystal polagiyrjisy @Hefsntrepsaaftm&ﬁiﬁwafﬁ%%@?%%ﬂﬂ%ﬂ&y%a% sthe

connecti on board. 17) The "manuf act uri ng ne multi-Tayer wring

board accebdanaed & 5)l:h‘ér 3R £ASEhPehgC HEHSE NPea cﬁzﬁfe@héxprﬁba&a an

outer layer circuit after the step of heating, pressing and |am nating at

a time. (l@ecbiaimenudatiybnelofetdOentbudtl {12h 2%8la WelatihROBkEssin
according to any one of (15) through (17) Iwlwglergl n a substra‘sfeﬁ havi ng a

conduct or andclahiratieg ot aetiméithd alligned ashneteiondoards ed egather

wi th the connection board. (19) A substrate for sem conductor package

manuf act ur étlebgonhect huhtcehdyetoms rongHw arcthnmetdodi egniductbl) and t¢hé) or
the multi-layer wiring board obtained by the manufacturing nmethod

accor di ng rondngtomeciofcyils priehmadgintiBan {1220)y byesslibd phatse fetallic

sem conduct or package according to (19) 8 27 March 2006 conprising a cavity
at a positfidfifuaéer arseedtobending enhdpconduabivieedonnected with each

other, and the connection boards are mechanically connected
with each other by an insulating resin composition.

(16) The manufacturing method of multi-layer wiring board
according to (15), wherein a liquid crystal polymer is used for
an insulating resin composition layer of the connection board.
(17) The manufacturing method of multi-layer wiring board
according teo (15) or (16) further comprising a step of forming
an outer layer circuit after the step of heating, pressing and
laminating at a time.

(18) The manufacturing method of multi-layer wiring board
according to any one of (15) through (17), wherein a substrate
having a conductor circuit and/or a metallic foil is laminated
at a time together with the connection board.

(19) A substrate for semiconductor package manufactured by the
multi-layer wiring board according to (13) or (14) or the
multi-layer wiring board obtained by the manufacturing method
according to any one of (15) through (18).

(20) The substrate for semiconductor package according to (19)



(21) A manufacturing nethod of substrate for sem conductor package
conprising the manufacturing nethod of nulti-layer wring boayd{aec2008 ng
to any one of (15) through (18). (22) The manufacturing nmethod of substrate
for sem conductor package according to (21) further conprising a step of
formng a cavity at a position that a sem conductor chip is nounted. (23)

A sem conduct or .package_ nmanuf act ur ed t he str efor ..

sem cond88{“8F96&§Ea8e838g§¥dﬁﬁgat 805}83(0&“‘%%6 f?’ﬂ?cﬁn ﬁ&]ogfcf:&rlipng

met hod of srenm cg ﬁ\uct or package conprising the manufacturing nmethod of

substrat& f BPPSERY conduct or package according to (21) or (22). (25) The

compr 1 o1 §810 < RehafieErREIRE BRISH, o SIARG AN B [ ReBoshhertly ™
ci roui t. Bsagggghgur FRILEASTeg ELDRd.0l-3RD] AN e HAGKRIE agEc0" Ui NG

to (24) 1S ngasepo e sem conducto

chip by ik€abpodllSagBRaiaY 8 o %g@%%ﬂ%%&ﬁzgg@ggg%g of

priority e prior Japanése Pat catl'on

(filed bysbhe @ﬁ%éﬁ@d&ﬁ%iﬂ& n@&?&@%ff gébs%gﬂ%b o0z eldndaleds (filed
by the sanme applicant on April~ 26, 2002) and No. 2002-230095 (filed by the

sanme appphérRBie Hediiig bo éaﬁg&urtﬂereé%m £1 600§ Wit e oWhESImen
i ncor porated by reference March 2006 BRI EF DESCRI PTI ON OF W NGS -

Fig. 1 ia eaelippSaseactycyptioneyhdora @@ﬁﬁdhd\ﬂc@@r enbpdi senbuntedbe
present invention.
{23) A semiconductor package manufactured by using the
substrate for semiconductor package according to (19) or (20).
(24) A manufacttiring me{:hod of semiconductor package
comprising +the manufacturing method of substrate for
semiconductor package according to (21) or (22).
(25) The manufacturing methed of semiconductor package
according to (24) further comprising a step of connecting a
semiconductor chip to a conductor circuit.
(26) The manufacturing method of semiconductor package
accordipg to (24) or (25) further comprising a step of sealing
the semiconductor chip by & resin.

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Applications No.
2001-391799 (filed by the same applicant on December 25, 2001),
No. 2002-126594 (filed by the same applicant on April 26, 2002)
and No. 2002-230095 (filed by the same applicant on August 7,

2002), the entire contents of which are incorporated by

reference.



Fig. 2 is a cross-sectional view show ng an enbodi rent of manufacturing
nmet hod for connection board of the present invention. Fig. 327 Mach 2006
cross-sectional view showi ng the enbodi nent of the present invention. Fig.
4 is a cross-sectional view show ng an enbodi nent of nanufacturing nethod
for connection board of the present invention. Fig. 5is a cross-sectional

vi ew showBRJEHR DESGCRIPTIDON loFmiDRaWINGsAt a tine connection boards of the
present invention so as to manufacture a nulti-layer wiring board. Fig. 6

is a cross-sect¥fbgal Iviksv shovtdgs asleetDoAaNER 1 evdl £61€ R aiTRINY aghur i ng
a substrate for sem conductor package and a sem conductor package fromthe
connect i ofmbodigent olfie ther presenitnieverdniorig. 7 is a view of
specification of patterns for neasuring connection resistance used in
Exanpl e 4 of thelgredeh® aiemagsisectional Sley sinowiby anecembodimeneti onal
views of step of nmanufacturing sanple for neasuring connection resistance
used in EkIABPBEACENTERG pesbed: fioay eemngetitn barrd of gtl@hprasenhg
result of_ test ior connection resistance reliability evaluated in Exanple
4 of the PPERRRLOR; hvention. 10 27 March 2006 DETAI LED DESCRI PTI ON OF THE

PREFERRED EMB f/ENT A connection board_11 of the gresent i nvention is,
for exanple, as $howtS f BFgSs1fartionadoxigws shovdnactie embediment

of the present invention.

Fig. 4 is a cross-sectibnal view showing an embodiment
of manufacturing method for connection board of the present
invention. |

Fig. 5 is a cross-sectional view showing a process of
lJaminating at a time connection boards of the present invention
80 as to manufacture a multi-layer wiring board.

Fig. 6 1s a cross-sectional view showing an embodiment
of step for manufacturing a substrate for semiconductor package
and a semiconductor package from the connection board of the
present invention.

Fig. 7is aview of specification of patterns for measuring
connection resistance used in Example 4 of the present
invention.

Figs. 8(a) and (b) are cross-sectional views of step of
manufacturing sample for measuring connection resistance used
in Example 4 of the present invention.

Fig. 9 is a graph showing result of test for connection
resistance reliability evaluated in Example 4 of the present

invention.
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foils 101 and 102 and conprises an insulating resin conposition |ayer 121
and a connection conductor 13. The connection conductor 13 i 27 Murcle2O®O as
to pass through the insulating resin conposition layer 121 inits

t hi ckness direction at least at a position where a conductor circuit is
connected. Further, the connection conductor 13 is exposed from at |east
one surface of the insulating resin conposition |ayer 121. The connecti on
conductor 13 may be protruded fromthe surface of the insulating resin
conpositiQ 121 or._may be enbedded into the insulating resin
conp05|t|BﬁTP£§EP PESCRISALON Qf T FREFERRER BEMPOREMENES the connection
conduct or rotruded in such a manner that the insulating resin
conposi tion Ig§% c°ﬁ§?°F%°BoPP§ﬁ@dlﬁo°5ethPaPraﬁGnthéﬂvanﬁﬁPalFse fayer 112
is newWy _adde In the |latter, case, for exa etch back using_ etchant
of coppereﬁﬁwpg 5¥W§HE AEi%deﬁanaﬂ?bamEFEF'copﬁécééﬁﬁé%@téhlbéard of

a conductor circuit 103 at one surface of

h hav
Ehg Pﬁgafa{% ngq\r/(glg PR c%ﬁgoaﬁ‘fFBH‘PFéﬁsﬁ 3u {nsplatingresdn cempesitions my

Bgtﬁ gﬁﬁfié%% ?Xﬁhe&%%n%Zc Pon %tﬂ%l'ﬁct%c?fl]d(’f%m’%?ﬁzm\é‘mh&p‘b%%‘ge‘f)a("?%‘ons
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i nclude nmetals such as copper, indiu i ckel
L1 27 Maresmgdoo: pah! adbue mninaiwyéhf&ﬂéég'&ﬂré&tigﬁsétofga&n’pe of
such netals and netallic |layer of two or nore ers en a dUict or

circuit nadsooftio® WefBr8 tSNGHSLOS éj?ﬁéﬁﬁeﬁs bénnéétg8s' AR ghd £ oM a

vi ew of inproving connection reliabili
the connection conductor 13 is exposed from at least one surface
of the insulating resin composition layer 121. The connection
conductor 13 may be protruded from the surface of the insulating
resin composition layer 121 or may be embedded into the
insulating resin composition layer 121 from its surface. In
the former case, the connection conductor 13 may be protruded
in such a manner that the insulating resin composition layer
121 is polished to be flat and then ametallic layer 112 is newly
added. In the latter case, for example, etch back using etchant
of copper may be performed.

As shown in Fig. 1(b), the connection board of the present
invention may have a conductor circuit 103 at one surface of
the insulating resin composition layer 121. The conductor
circuit 103 may be a metallic layer 111 as shown in Fig. 1(c}.
As shown in Fig. 1(d), both surfaces of the connection conductor
13 including exposed portions are preferably covered with

metallic layers 112. Examples of suchmetal include metals such

as copper, indium, zine, lead, gold, platinum, nickel,
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between netals that these |layers are subjected to solid phase netallic

diffusion and nade into an alloy at an interface therebetweep7®faréh2006

these | ayers are nelt-bonded with each other at a tenperature which is

equal to or lower than a heating tenperature at a tinme of heating,

pressing and lamnating at a tinme. An enbodi nent of manufacturing nethod
I nvention

f [ f t t i1l be d i b

nor ei nat ¢ B - AR ot aBn el T R A HE A0 Foas totne | FEPP apr ueh i g
2 . ¢ LLi . :
cgﬁétclzrEgﬁgggsg%g%dhﬁg%%FF%glﬁg%g{q%graﬁ%h%§{¥+€$%ﬁ§a§ %%Ggfq@éoniPion

from thecbhagkbteet éhkbﬁihaﬁiéaﬁgéfc tWte dad %&é@%ﬁg‘fs" 1%g¥|8{;1n§?:t'e§1 1hi

sel ectively renoved and thus t onnect1 on con tor orned

2(b)). A LBiabbesan0s EhGmfarSieWstal IdProdsy ddnhsotlesh! AlLyapiiigher

than that of desired insulating | ayer because™the connection con

is fornedbefvebaugbtabe thatkinasse MuslerdardckabVeeaddenendh ia Bﬂaéah
e

anount that the first metallic layer 21 is polished and renoved In t

next stepmébalpati shiffysiidie dri®unalibngnteSidh CRINEGI hitOd ayefetfdceat he
thickness is preferably in a range of 5 to 100 pm If the thickness is
smal | er thanebepwaenaodi s$hamcehieaec Aaguwaisorars milit-ehdsd GpnrIecégen 12 27
March 2006 becones snall and insulating property may be deteriorated. If

t he thi ckPERer a)dc @ctiemp@oatyre twhichmie eqedbriabbe beeenthdrhe h@aetngi on of

working is decreased at a tine of renoving by etching unnecessary portions
of metal | FgmPeratugprat a time of heating, pressing and laminating at

a time.

An embodiment of manufacturing method for connection
board of the present invention will be described hereinafter
with reference to Fig. 2.

A composite metallic layer 24 (Fig. 2(a)) is formed of
first metallic layer 21 serving as a connection conductor and
second metallic layer 22 with different removal condition from
the first metallic layer 21. The first metallic layer 21 is
selectively removed and thus the connection conductor 13 is
formed (Fig. 2(b)).

A thickness of the first metallic layer 21 1s desirably
thicker than that of desired insulating layer because the
connection conductor 13 is formed. Although the thickness must
be determined depending on an amount that the first metallic
layer 21 is polished and removed in the next step for polishing
the insulating resin composition layer 121, the thickness is
preferably in a range of 5 t0 100 uym. If the thickness is smaller

than 5 um, a distance to conductor circuit to be connected
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preferably, the thickness is in a range of 20 to 80 Fun. A thickness of the
second netallic layer 22 is preferably in a range of 5 to 1087 MardH 2008
thickness is smaller than 5 m a nmechanical strength of the second
netallic layer 22 is decreased and thus easily bent when the first
nmetallic layer 21 is selectively renoved by etching. If the thickness
exceeds 100 Inn, it takes a long tine to renove |ater the second netallic
| ayer 22, bRRPERS SMabl andbAssudaitinphpropptkianay be getpaiapiafred.n ifrange
of 10 to 80 dun. The connection conductor is not especi aII}; limted and

may be fofhEdthickreastexessds dftflitpg dhinke adapyeferabdesberauget bheic
foil such as copper foil as described above or nmay be fornmed, by netal

pl ating, BReGIFELR Ofc WK t3F ofeFErased rEndvaimeo R (FYRPYHIG PY
confi gur at;:oHiof t he _connection conductor. . A thi ci( ss of ttl'he connection
MRS 'ffc neot

conduct or Bt BPRSCPSPRYY r B PS (9f 108 TR t r ckne¥@Tes

|1 inter-l di,st t dyct ' it tob
conneot edPEarsnalyin the, Bt cRbRest i3, U Gl o (5 o’ ®) 7% he
conn® A | rr v
when unnecessary Hafiias be' tndHeduif RERRTLAYEE 2P EDELEIb1YOr K N0

Next .t e Tneut aRas Ea; Ko S8 by CF FEe hldfed 00 MarRek JH8R o mec

Next, the insulating resin conposition |ayer

so as t0 squfl d hechaniesh 9RreRRYUCLEr tHe ddddha Alebbh1ic 1RGesY! 41 NY
resin conposition layer refers to as a layer that a conposition conprising

an insul aiésgeansatinafiiCihussea €1 FU68AL I Whek CEhE, £ DAOE Anétdl el ESyar
t her nopl astic
21 is selectively removed by etching. If the thickness exceeds
100 pm, it takes a long time to remove later the second metallic
layer 22, which is not economical. The thickness is preferably
in a range of 10 to 80 pm.

The connection conductor is not especially limited and
may be formed by selectively removing unnecessary portions of
metallic foil such as copper foil as described above or may be
formed, by metal plating, on a metallic foil with different
removal condition in a configuration of the connection
conductor. A thickness of the connection conductor is
preferably inarange of 5 to 100 pm. If the thickness is smaller
than 5 pm, an inter-layer distance to conductor circuit to be
connected becomes small and insulating property may be inferior.
If the thickness exceeds 100 pm, it is not preferable because
precision of working when unnecessary portions of metallic foil
are removed by etching is decreased. More preferably, the
thickness is in a range of 20 to 80 um.

Next, the insulating resin composition layer 121 1is
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resin is sem-cured and/or cured. As the aforenentioned thernosetting
resin, there may be used thernpsetting resins prepared such phafarétt 200Ast
one resin selected froma group of epoxy resin, bisnmaleimde-triazine
resin, polyimde resin, cyanoacrylate resin, phenol resin, unsaturated
pol yester resin, nelamne resin, urea resin, polyisocyanate resin, furan

G al 191 phinamerosp &, fo BeilEne! %%%ﬁ??ﬁ%gég%%gﬁ“%f;?ﬁ;leiE(?:-hiam@%(ﬁaai-f ed
al |1 phefidfate 8- i pERY PESPR, SLilfidm
neckesary. curl AocadERt A ke SRR Coh SHEYAF PBe%s Fesar: o

m XUt | 3a8aleflei 8ol ibon BREUL b 28 BRGSO, A

t he af orementi one uring resin, her

phot 0- cur kBY FIRSIHSs P EPRG €T TG tpﬁatatfukfﬁ t d EStRe2bpihEd 1k om @

group of unsaturated polyester res polyesteracryl ate resin,

ur et hanackgkahe ikeglehi - cirdd UL o4t & @rd®si n and epoxyacrylate resin is
m xed with, if necessary, photo-initiator, curing agent or curing

accel erator thengf the aiiffbBe@rtibR88 thethd Set £iRgatES B0 erd Malfben 2
sem -cured state or a cured state. As the aforenentioned thernopl astic

resin, fonsedaripdemosébeingimysiies preparadr sUehaxtd i€ atebeéast RPaE8dnsuch
that at 14 27 March 2006 | east one resin selected froma group of

pol ycar boreflectesdi frompa ypulythare apesiyn, reoly ctihbsmaldtmi@st Briazine
thernoplastic polyimde resin, tetrafl uoropol yethyl ene resin,

hexaf | uor 5psiilppr oelivdd deestesimol ggpohenerigdnitet aemimesiphenol resin,

unsaturated polyester resin, melamine resin, urea resin,
polyisocyanate resin, furan resin, resorcinol resin, xylene
resin, benzguanamine resin, diallylphthalate resin,
silicone-modified epoxy resin, silicone-modified
polyamidimide resin and benzcychlobutene resin is mixed with,
1f necessary, curing agent or curing accelerator therefor and
a resultant mixture is heated so as to be in a semi—cured state
or a cured state.

As the aforementioned photo-curing resin, for example,
there may be used photo-curing resins prepared such that at
least one resin selected from a group of unsaturated polyester
resin, polyesteracrylate resin, urethanacrylate resin,
siliconacrylate resin and epoxyacrylate resin is mixed with,
if necessary, photo-initiator, curing agent or curing
accelerator therefor and a resultant mixture is heated so as
to be in a semi-cured state or a cured state.

As the aforementioned thermoplastic resin, for example,

there may be used thermoplastic resins prepared such that at
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vinyl chloride resin, polyethylene resin, polyamdimde resin,

pol yphenyl ensul fide resin, polyoxybenzate resin, aromatic pobyasireh 20@si n
and liquid crystal. Furthernore, what is made into the shape of a filmcan
be used by heating , formng and cooling at |east one above-nentioned

t hernopl astic resin. The aforenentioned insulating resin my be used al one

or a m xedabpn®frehid yedctddds o o P%hgt bB0pé PpLasLIRALEeraised, for
the insulating resin conposition |layer of connection board of the present

i nvent i onpoFystubphonan resthat i polyedherigaEa Htdgimn imwpaéfiéer as
afiller may be used. The inorganic filler is not especially limted and

convent i opalyimi&aown i mesdani c fi ltletrafModupclsacthiei®! es ofesie,
inorganic filler include a conductive particle of nickel, gold or sliver,

silica, neewhfbyxdpdepolypropyilenpartdésire, wpohyetihkretherikaltonebaragin,
nmetal -plated thereon. In order to nmaintain an insulation of insulating
resi n conmpbryiichdorideonesdndupelyethylére resinspdlgenidanide tesiss,
preferable that the insulating resin conposition wused for the present

i nvent i orPebYRRemElansudfidpl deesn r epod yopadbeawate r peshinnecsdomatico be
newy applied to a substrate surface at a tinme of formng a plurality of
| ayers. NifrtYester remly anddiowd srvssadesFHTEbepmorei okhatels figrde he

present ipvention i.s an insulating resin conposition containing 15 27 March
2006 a |itRFY s Sharsay fefiddy g?ﬁgbﬁsuﬁeﬁhBYn’B%ﬂaéflﬂc' r%%wfnsfami he

te 1 nea ki FEEeset  PRpcAPoRannEd tigned thGmARIGSY Gt of

copper. Thus, i'lthé %f%fz:re%\% itvieonierh \:f.ingvﬁllating resin may be used alone or
a mixed body of different kinds of insulating resins may be used
for the insulating resin composition layer of connection board
of the present invention. Further, aﬁ insulating resin
containing an inorganic filler as a filler may be used. The
inorganic filler is not especially limited and conventionally
known inorganic fillers may be used. Examples of the inorganic
filler include a conductive particle of nickel, gold or sliver,
silica, metal oxide or a resin particle with such materials
being metal-plated thereon. In order to rﬁaintain an insulétion
of insulating resin composition, a non-conductive filler is
used desirably.

It is preferable that the insulating resin composition
used for the present invention contains a thermoplastic resin
because a resin needs not to be newly applied to a substrate
surface at a time of forming a plurality of layers. More
preferably, the insulating resin composition used for the

present invention is an insulating resin composition containing
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of lamnating at a tine the insulating resin conposition together with
connection of connection conductor. A liquid crystal polyner2usegc 200 he
present invention preferably has 180C or higher of phase transition
tenperature fromsnectic phase to nematic phase. A liquid crystal polyner

wi th 280C or higher of the phase transition tenperature is nore preferably
| ead- | ess

ol der 1 ng® SRAeHR U AT 557 o6 81 ReTIAS T sy o F
ranut act ubBd B R-BRGRS PECToeRIRP ELES OB, COnEpI M NIE ARG EIORET B R
(trade nabeopancr de te et PR, pdibagn et en il can He hogeran
ot s eI ee Rk Be YEHPER. ORlns VO A AYR $205°

manuf act ured by Pol ypl astics Co. ade nafre

manuf act uged 1M 4 Sy sht léasﬁ%rae-a)th’e Liﬁsﬁla%gg%fogg@%%?ggnnam

manuf actured by Unitika Co., ,  NOVACCRRA

EPE- 240G3fogethde wARKESoMRREAGN G dondddE1dh SBbn&herbeal £01iqhid ) and
Bl AC (trade nanmes manufactured by Japan Gore-Tex Inc.). An msul%tl ng

resin conpogstadnpohymée wie®@ddy taRpbiredendNinverlsbhapeesut-hpee NaLh a
connection conductor being formed thereat. Alternatively, an insulating
resin conpd8id iwn higgheht &F piase 2006 Diel aw ptémpet &t @ré UF QR csmécPlast i C
filmsuch as polyethylene terephthalate filmor netallic foil such as
copper foPhasegtannauatici phaset hoh|lkguidecviratadspelymeri eithTRE0°Ca

resultant filmis heated and dried so as to produce a dry film
or higher of the phase transition temperature is more preferably

because it can withstand a reflow treatment temperature for
lead-less soldering. Specific examples of liquid crystal
polymer include Xydar SRT-300, SRT-500, FSR-315, RC-210, FC-110,
FC-120, FC-130 (trade names manufactured by Nippon
.Petrochemicals Co., Ltd.), ECONOL E2000 (trade name
manufactured by Sumitomo Chemical Co., Ltd.) series, ECONOL
E6000 (trade name manufactured by Sumitomo Chemical Co., Ltd. )
series, VECTRA A950, VECTRA Al30 ' VECTRA Cl30, VECTRA A230,
VECTRA A410 (trade names manufactured by Polyplastics Co.,
Ltd.). EPE-240G30 (trade name manufactured by Mitsubishi Kasei
Co., Ltd.), RODRUN LC-5000H (trade name manufactured by Unitika
Co., Ltd.), NOVACCRRATE E322G30, E335G30, EPE-240G30 (trade
names manufactured by Mitsubishi Chemical Co., Ltd.) and BIAC
(trade names manufactured by Japan Gore-Tex Inc.).

An insulating resin composition may be directly applied
on a substrate surface with a connection conductor being formed

thereat. Alternatively, an insulating resin composition may
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adhesi ve sheet. The adhesive sheet is cut wwth required size and |am nated
or pressed on the substrate with the connection conductor beRhiyldreh DD
thereat. In this way, the insulating resin conposition |ayer may be
formed. A thickness of the insulating resin conposition |ayer is
preferably in a range of 1 to 100 m If the thickness is smaller than 1 m
it is difficult to f%rmthe i_nsul atingﬁresin nposition with uniform

[

t hi cknessPRoPPRI1EE tPsaa8REERge oL PLAGERC §i§§'ci5€_8§e6.s PPLlYRENTRESENESS
Chto. 5 t REROBRIBE AR CERHEr 2Rt EALRE: o0 cBach o S CPRBRGEERL.3 (o
(ayer covarPmdHBR, Bofh Cof T Bhe diietr HorYiRgsoRop bdrifl eXhRRyi 8w of
bubbl s 1 EoReaiRll Eitn 18 eatoq nd i3 o’ 85000 Suidadid i fir 2008 1
more | ayerareRave PHBRTss, e fLfLe P ol IB N o rsRined PR <
because ! BRATRANShAESY §F)6F 8460 Hn m%%%g%@&é%@ CenblcBhfgskadnand

pol i shing steps can be reduced an connecti on board can e al so

reduced. cbhatibeokNbehalyi Borindd TheRRqs t &Hnth%e&a{r?r?ﬁg Exgshmtﬁhgfmr?
17 27 March 2006 | ayers, for exanple, of two layers Ts formed, as shown in

Fig. 3(aresshdeompbbatasnoflayeiulmiy ik estmegonposition layers 121a and
121b formng the insulating resin conposition |ayer 121 nmay oppose a side
surface of the sormiackness o@¢het DisiBating resin composition layer is
preferably in a range of 1 to 100 um. If the thickness is smaller
than 1 pm, it is difficult to form the insulating resin
composition with uniform thickness not so as its adhesive
strength is decreased. If the thickness exceeds 100 pm, it
becomes disadvantageous when making the connection baord into
a thin shape. More preferably, the thickness is in a range of
3 to 70 um.

If air bubbles are contained in the insulating resin
composition layer covering the connection conductor, it is not
preferable in view 6f connection reliability. Thus, it is more
preferable to prevent the air bubbles from existing in the
insulating resin composition layer.

The insulating resin composition layer may be formed of
one layer or two or more layers. Nevertheless, it is preferable
to form two or more layers because thermal stress generated at
a4 substrate surface in pressing and polishing steps can be

reduced and warpage of connection board can be also reduced.

If the insulating resin composition layer formed of two or more
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Alternatively, as shown in Fig. 3(b) , only the side surface of the

i nsulating resin conposition |ayer 12l1a may oppose the side gamacle20d6t he
connection conductor 13. If the insulating resin conposition with two or
nore layers is forned, types of insulating resin conposition to be used
are preferably distinguished by hardness of resin after nolding, thickness
of resinlafress  nBbdi egampléf everioe dhyerisedsl Rormedendatdimwn iy Bignce or
absence of filler, type of filler or its content, average particle

di amet er &flafi. | $&de spmfisicdsco§ Hapmlatfngd resin cpepositignddyerol 2iial | er.
If aliquid _crystal polyner is used when the insulating resin conposition
| ayer is £8 b fogmd nghihei insylat Sng masimecompodédd onbbay @b o, mafye
liquid crystal polyner nay be used alone by utilizing its characteristic
that it ERBPP® f&rngide mAurfaggerofst thet urennesdiononcanbusitorof 13,

nol ecul arAgrientation at a time of being formed and thus a nulti-Iayer

st ruct ur ePEERTBELHVEY VRS FROWR it Edg-aBN B )t coPLY fidtensd deogygmémicegof
treat ment Por a u%{ace of_exgosed second nmetallic layer prior to formng
of insul& Png"%’Z? R HESAN FEAPPSE ORIy Rt Il 4 MBY RPPRS S the pifgL h of

| t ' | at i ' [ ti Then, the i | at |
resin conpabrebd T EperetsBorib FOhaySRRE Tho, dHiAe FPisud Atdmicresdn

| i shed ; h ti d 13 i . Thus, th
Bonnect i 0apaara et 4B CR¥0URE ofiOERe HFERER: TPnvERTTON: ¢ FAPEheoE

ti . h H . {i :

composi 11 SACTESEERS] Solf IRnIeteioh ] PFODE JRSRY 4FS, i & Py

Further, abyt$ggReshyal vy MRS bEereSERNMETEL Hlohidd ddtY ¢hi1é&nBRQ"Bei N
resin after molding, difference of molecular orientation,
presence or absence of filler, type of filler or its content,
average particle diameter of £filler, particle shape of filler,
specific gravity of filler. If a liguid crystal polymer is used
when the insulating resin composition layer is formed into a
multi-layer structure, as described above, the liquid crystal
polymer may be used alone by utilizing its characteristic that
it easily forms a multi-layer structure itself on a basis of
molecular orientation at a time of being' fohned and thus a
multi-layer structure can be provided.

It is preferable to perform a roughening treatment for
a surface of exposed second metallic layer prior to forming of
insulating resin composition layer in view of improving a
strength of close contact to the insulating resin composition.
Then, the insulating resin composition layer 121 formed
by the above-described manner is polished such that the

connection conductor 13 is exposed. Thus, the connection board
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Fig 2(d), the connection board with the conductor circuit 103 shown in
Fig. 2(e) can be obtained. According to the present invention27Martls2006

i nportant that the connection conductor is formed so as to pass through
the insulating resin conposition layer in its thickness direction at

| east at a_position where the conductor circuit is connected. Anpng
convent i oREIthg pEesgatcinyent ton thatethe eonngstt itmacondietersdefonbedded
into an el astonmer, wires are enbedded at equal intervals therebetween.
Thus, evefii #Sateok@set bhrovghcthe brsulptingeresinrcewnasétion Lavehifted
alittle,, caonnection cannot be performed or connection may be perforned
at unex peii:f‘étfspBgiiFFBﬁ.SS@)‘rﬁee‘h Fgn he opadped; g - ?6d)§onn@é¥theﬁr ne
conductor, circuit with high precision. On the ather hand, according to the
present i R%ﬁ?-’f-’%‘ﬁ‘?W%eggn’ﬁée??bﬂgc%ﬁ%n%mlw AAYRI 2%t ShA¥RPLR! ed
position fine circuit .can be forned with high precision, A
netal lic €g§|£§§§'g%h?lﬁ?ﬂﬂﬁcEﬁﬁﬁigﬁ?ﬁﬁzW} EEECEOB uc %ﬁhE&FFBﬁtcgﬂauctor
exposed b i shi t he ,ins ting resi,n onposition layer 121 and/or on
a surfacegggaéoﬁgugggf ?#F@u%%% P rﬁgiiﬁ?%#gurface of the connection

conductor. Al tege@#fafhﬁ,t? g:hte'rs Eghgﬁﬂtt fH\?Qn}@foﬁ‘ "Ef glg ghﬁ%i@gngjgﬁ%p

et ching may be perforne r surfaces n-"this way, ~a con

circuit ceReb8oRHEEeHiol! cBnBERbL §5f i N.Qe,appli T lLig film
can be 19 2% Mar ch 2086 ‘_f:olrlrres Ey,gfofbg}ggﬁpfgzag ﬁ%tﬁ%ﬁso;ﬁﬁ‘gﬁgrﬁlﬁg

el ectrol esfsutappal Pésin EompbSLEORN LA ARR €8t {RDcRheRE! AAFLERI0R |
vacuum filmformng nethod such as copper sputtering or copper sputtering
Wi th chroat wsa 8¢ fpbaieiop widr®theetahdiu6t828Brcuit 18 connected.

Among conventional arts, according to connection tool that
wires are embedded into an elastomer, wires are embedded at
equal intervals therebetween. Thus, even if a conductor
circuit of two layers for connection 1s shifted a little,
connection cannot be performed or connection may be performed
at unexpected position. Consequently, it is difficult to
connect a fine conductor circuit with high precision. On the
other hand, according to the present invention, a connection
condﬁctor cannot be formed at unexpected position and thus a
fine circuit can be formed with high precision.

A metallic foil may be further applied on a surface of
connection conductor exposed by polishing the insulating resin
composition layer 121 and/or on a surface of conductor circuit
formed on a surface of the connection conductor. Alternatively,
a treatment such as ametal plating or an etching may be performed
for such surfaces. 1Inthisway, aconductor circuit can be added

or a metallic film can be applied. The metallic £ilm can be
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such as silver paste, substituted or electroless gold plating,

el ectrolysis or electroless plating of nickel/gold, electrol 2%nNarck 2006

el ectrol ess plating of nickel/palladiungold or electrolysis or

el ectroless plating of tin or tin alloy. Mreover, a protruded conductor
referred to as a bunp may be forned on the conductor circuit connected to

h ' d d h '
board_ of Faes, B¥an e b TTE, RLhORTds Bt L EOLSRET (.
di ‘i I . - I | ;
plr gtefu:jggc%%é??c?%fg slg@ﬁggskﬁgggt\éﬁ ﬁgy}l%% onHﬁ}ﬁsy 1o'—“(r&rneg. ’ %hen?&‘%?her

porti ons Afen' SERYAPYmELABU R 43l coBbBRedRANMINLY Bir Ctibpperti on

and the protruded portion are left. Alternatively, after the circult is

for ned, Oﬁ)ﬂttéﬁiﬁb%‘ﬁtﬁfa&%&mﬁﬁ bRAn'LAMbAFE S pFith tTBEEmé Pa DE1 ENp £kt BY
pl ati ng. t hough the connection board of the present invention is

produced dychHsgidveanpastee sebatltetéavnr ehecrediekst yo1al pyeengas the
conposite netallic layer used for the present invention, a conposite
metal | i c ébyetrdlfsised of tllectmierss aplshawy i nofi g.n¥ckel/g61d,
preferably used froman economi cal point of view This is because copper
I s preferabdgtuskysisrot heldctnsdleset@lattng ayle mifakeh /gralccahiom Sgdldoi nt
of viewand it is 20 27 March 2006 considered to use nickel or its alloy
for the seconbeatralysis payedewtirhldisist @latting ofi g enpvaln oty i on
from copper. Nevertheless, nickel or its alloy is nore expensive than
copper. \Wen t¥ereeypbsia prasrufdedccongueetps Hefiennpdiota® d hypepgnani gh

be formed on the conductor circuit connected to the connection
conductor. 1In order to form the bump on the connection beoard
of the present invention, half etching is performed in a
tﬁickness direction for a portion of relatively thick conductor
-other than the protruded portion, so that the protruded portion
is formed. Then, other portions are removed by etching so that
thinned conductoer circuit portion and the protruded portion are
left. Alternatively, after the circuit is formed, only
portions of connection terminals are made to be thick by
plating.

Although the connection board of the present invention
ig produced by using a composite metallic layer formed of two
layers, as the composite metallic layer used for the present
invention, a composite metallic layer 4 formed of three layers
as shown in Fig. 4(a) is preferably used from an economical point
of view.

This is because copper is preferably used for the first

metallic layer from an economical point of view and it is
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mechani cal strength is required for the second netallic layer serving as a
support for the connection conductor which is forned from the7M#sh 2006
nmetallic layer. Thus, a certain thickness is required for the second
nmetallic |ayer and a | arge amount of expensive netal nust be used.
According to the conposite netallic layer with three layers that is

bt ai ned ' | | i ,th diff '
Comoval . Enairesnd FaERETIPREE &F: a*f%éa‘is%’i%?;o%ﬁi“ 5 ﬁksoﬁﬁ%g%gq%‘g to
b | at i +t BisRpbets | ' t

metal | c Ioyer Wk SHeaer iy gy R g dhords QR ERC; BEon E00Rr

first metgkki . i1 4 '
Irst nme ﬂbbb&th@$@%sf¥@éﬁ8£%ﬁ$iYsdlldfﬁs%ﬁﬂﬂ?gkﬁééﬁ%Ggﬁﬁﬁﬁ?kgﬁgFfrc

mechani cal strength can be provided. A t'hickness o

layer in wheh ERERAHDSS 1 IB MR 1lAYE b0 §BbRled BECAd A etrd Shagnsmal |
as possible and is preferably in a range of 0.05 to 5 pun. "It the

thi cknessmethandebllestibant. 06 Poyuihea €ePasid isekoief Aeta1ane gapesat ed
at a plated filmfor formng a |layer of nickel or its alloy, because of

its smal | stivtkgess, = unipsefectsrathen@onnktadghdondayEesedwhichhegpl at ed
film Thus, so-called pits (lack of plating) are generated. \Wen the first
met al | i ¢ Eaymediforom theviid:dymetalilng, lajer sedin natodddtaid aieekagysbe
eroded, an etchant may be left, and thus reliability of connection rmay be
decr easedis| feghdredi Ernetbeegecedd Bepahlichdagevbbedsaalargé amolatch
2006 not presented in steps, but the cost for materials may be increased,
which is A6te¥eBRsAVEametap| EuFEshesuspdr heAttosdingntiot bke seempdsikeal | i ¢

| ayers of t@e ignposite metallic Iaxer with three |ayers are the sane as
in the caBgtatiifelayer with three layers that is obtained by forming

an expensive metallic layer with different etching removal
condition from the first and the second metallic layers so as
to be relatively thin between the first metallic layer and the
second metallic layer, the second metallic layer may be made
qf copper as the first metallic layer. Consequently, it is
economical and excellent mechanical strength can be provided.

A thickness of the third metallic layer in such composite
metallic layer formed of three layers is as small as possible
and is preferably in a range of 0.05 to 5 um. If the thickness
is smaller than 0.05 um, when deposition defects are generated
at a plated film for forming a layer of nickel or its alloy,
because of its small thickness, such defects are not thoroughly
covered by the plated film. Thus, so-called pits (lack of
plating) are generated. When the first metallic layer is
removed by etching, the second metallic layer may be eroded,
an etchant may be left, and thus reliability of connection may

be decreased. If the thickness exceeds 5 pm, the problems are
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above-descri bed conposite netallic |layer formed of two |ayers. A nethod for
efficient manufacturing the connection board of the present pnwegth 200y
using the conposite netallic layer 4 with three layers will be described
hereinafter. Firstly, the conposite netallic layer 4 formed of the first
nmetallic |ayer 41, the second netallic llayer 42 and the third netallic

21 43 hoeeag o Chl, D o0 Bor, BRI, it 0oe ()

an et chi ng re OI’I’T'E ape e connec |on cond

| am nati Ofnei'eESQBStwlfxiém £y n&@%&%ggc{/ngiftgdff Ly cfk'negsége%)%l LhE FRYE

and then by exposing to lITght an pI ng. rear surface rs pro%ected

by Iam nghhnghd e h@@ar]ﬁﬁ'csia?%rgn&f ey c%ﬂﬂplto{%gﬂl' ﬁétaig}écfayéfd

exposing the same to |light. Then e first neta ayer

sel ectivehyrhenimiate DY Rl Ndre/l ERE Idind CHS! 144 £he (Y e [PRet i rd

nmetallic |ayer is subsequently renoved by etching. As a result, a

conposi t eapByalfbsckarel démpbsdts meetacpﬁ@qtaw& £6PRHAI¥ tHd DoyEPs{ or ned
t hereat can be obtained (Fig. 4(c)). Wien a plurality of circuits are

formed on the Xaepdsdcorwisdildiedtymanudfctariagiie ¢oanlecy ot bs@RAECt i on
boards can be produced nore efficiently. A surface of the conposite

metal | i ¢ 6fydve preaenthinkentid oncbhpnesing theosdmpoai tk3mesanol cf Diyed
opposes a surface of supporting substrate 444 which has larger stiffness
and area 22wRfhMhrhe2D@gerhawiffiobe dliestcrd bedhesidimakttet]ic | ayer 46
with the connection conductor being forned thereon, and is placed

t hereon. Alter&t¥stly, thel gpmppsjtef nlelt@ldedaytee: Metfdimed dfytehe 46 may

oppose both surfaces of the sui) orting substrate
first metallic layer the second metallic layer 42 and the

third metallic layer 43 is prepared as shown 1n Fig. 4(a). Then,
as shown 1n Fig. 4(b), an etching resist 44 is formed a shape
of the connection conductor 13 by lamination of resist film on
the surface of the first metallic layer 41, and then by exposing
to light and developing. A rear surface is protected by
laminating the etching resist 44 entirely on the rear surface
and exposing the same to light. Then, the first metallic layer
41 is selectively removed by etching. After the resist 44 is
removed, the third metallic layer is subsequently removed by
etching. As a result, a composite metallic layer 46 with the
connection conductor 13 being formed thereat can be obtained
(Fig. 4(c)). When a plurality of circuits are formed on the
composite metallic layer 46, a larger quantity of connection
boards can be produced more efficiently.

A surface of the composite metallic layer 46 at which the
connection conductor 13 is not formed opposes a surface of

supporting substrate 444 which has larger stiffness and area
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444 and be placed thereon. Further, an adhesive sheet that is nade of

I nsulating resin conposition and | arger than the conposite netvakitle2b@yer
46 is placed on the connection conductor 13. A resultant lamnate is

heat ed and pressed from both sides and thus an insulating resin
conposition layer 121 is fornmed (Fig. 4(d)). Thereafter, the insulating

resin  compesi {tROsbaYSH LRb | SoRRbEEPEY i1 A ClhyaiChakhaps e yqur face

of the connection conductor 13 is exposed and then predeterm ned steps are

per f or med coflhet idn eSohdastokayiind £6¢helnithersdiLet aiat i r gdgkelym ned
size and renoved fromthe supporting substrate 444. In this way, the

connect i ofthegaod . | Albkraanedelli,da pAdalithher pilesleonpysiad mbeag1kke! ude
general steps required for form ng a conductor circuit, such as a step of
fornmi ng alewes Hbcmay | opposarbetipesadseud afethk stppoeeingCsubetearduct or
13 by plating or sputtering and a step of etching the netallic film The
connect i oA48oard b irdiavsdl bhegeohor nFngthbe, abadhaebes idab1Sttdps g not
limted to the configuration showmn in Fig. 4(f) and if necessary,

connect i of2fBardfs hnerlasinguresionf cgupasitheoncandelabpgearnetharothe
exanple, after the second. netallic layer 42 of Fig. 4(f) is selectively

renoved, PREPOEIRBUCIOFALTIGUILAYRSR Afy 5 PdAsed (e githeg)Fonnection
Al ternativyel af t the entire second netallic |ayer 42 is renoved, the
23 27 Narsﬂnéﬁﬁéoﬁxgéseg‘ ERSd tettta AMd DREPel s paigd pad ereveed From 4 (h)
bopl i ed + 3085 EE OFE “ThE iR AbAdaniat 19 CapLnL0GRPESASLOn bRHER 1a) be
removed. 35 formed (Fig. 4(d)). Thereafter, the insulating resin
composition layer 121 is polished (Fig. 4(e)) such that the
surface of the connection conductor 13 is exposed and then
predetermined steps are performed. Then, a resultant layer is
cut into a sheet with predetermined size and removed from the
supporting substrate 444. In this way, the connection board
is obtained (Fig. 4(f)). The predetermined steps include
general steps required for forming a conductor circuit, such
as a step of forming a metallic film on an exposed surface of
the connection conductor 13 by plating or sputtering and a step
of etching the metallic film.
The connection board obtained by performing the
above-described steps is not 1imited to the configuration shown
in Fig. 4(f) and if necessary, connection boards with various
configurations can be obtained. For example, after the second
metallic layer 42 of Fig. 4(f) is selectively removed, the
conductor circuit 103 may be formed (Fig. 4(g)). Alternatively,

after the entire second metallic layer 42 is removed, the
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It is efficient and preferable to formthe insulating resin conposition

| ayer by using an adhesive sheet nade of insulating resin copp®sdréi 2006 A
plurality of the sanme type or different types of sheets nmay be | anm nated
and used. Since the conposite netallic layer 46 is not adhered to the
supporting substrate 444, the connection board can be easily renoved from

vocar e BP0 T B0t TV 17y
that " Sronshe SondvEsRER SRkt EET 1 £ ade g Shig 3%$r§38192a%§r@?e{ wo

| j d ted at a
e CratnabblPRa BBOROR RORe A hAP Ene RN AHEBE P EE R AP L hEE [ ¢

foil may ' ed_a ' together with the connection board of the
pr esent iﬁggﬁr}télwoﬂ nget Eﬁgxoﬁﬂﬁg'? mul ti-layer wiring board of the present

nvention can betfosMBfe1 hgnRUahtr p#terdid &P W ¥nd "enPEEIEMg

invention is characterized in that “correspondi ng conductor™ Circul

0pposi Ng £681kCELARCRIMIGN AYYRS ARN N H8n§OARC AR 16N UL mddd of

correspondi ng conductor circui't or ‘correspondi ng connection conductors are

made i nt oimeuBht Og e SDh idbriftasi 101! ald peuthiifity 6P e FRnfe R9pdi 88 and
thus are conduct with 24 27 March 2006 each ot her "and contact surfaces

ot her thadifbatrent sypéaces sheetBemay besAelinid ¢ HHEL ied) rCcUits, the
correspondi ng connection conductor and the correspondi ng conductor circuit
or the correspdiithar tohom empost oo matctldric Alsyeedisaniscabtyadhered to
the supporting substrate 444, the connection board can be easily
removed from the substrate 444 by being cut into a predetermined
size. Thus, it is possible to efficiently manufacture the
connection board.

The multi-layer wiring board of the present invention can
be obtained in such a manner that among connection boards
obtained by the above-described manner, two or more connection
boards are aligned, heated, pressed and laminated at a time.
Further, the substrate with the conductor circuit and/or
metallic foil may be laminated at a time together with the
connection board of the present invention and thus the
multi-layer wiring board of the present invention can be formed.

The multi-layer wiring board of the present invention is
characterized in that corresponding conductor circuits of
opposing connection board, corresponding connection conductor
and corresponding conductor circuit or corresponding

connection conductors are made into an alloy by solid phase

metallic diffusion or melt-bonding and thus are conduct with
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connected by the insulating resin conposition. The state of "being
mechani cal |y connected"” refers to as a state of being connec2zdidish 2006
adhesi on and that a mechanical external force is required for renoval. The
mechani cal connection is used herein so as to be distinguished from

el ectric connection, i.e., conductive connection. |In opposing connection

boar ds, ceabhCbtherrdmdesomidiet sulidaceenbihersthincanidct arfades pandi ng
conductor circuits, the correspondi ng connection conductor and the
correspontheg comiesponhdling uiconducttioer cetitrespdsdi nghecoonecrbisponddmdiict or s
I ncl ude contact surfaces of insulating resin conposition |ayers,

I nsul at I ngonasict ionmrosiducion aydr thendoroesponddngc ocndduicdiorard nousit] at i ng
resin conposition layer and conductor circuit. At a tine of |amnating at
atine, for dhanploecrexmpaiting ¢onmégtisi agonducbonecarenmechdndicel 133 of
connection board I or V and a connection conductor 13 of connection board
Il or | Vcanaeededbya thiendnslatdead inesdrdicompdsdrtlsm pahiengtacowdh the
connection board and thus a crank structure may be provided. 1In this case,
t he conducbedng meghanigplly semaeatedndefarhild @p & sdahreed deing

resi stance may be deteriorated. Thus, it is preferable to use an

i nsul at i n§opagctecohyoafhesioni aRd Hhah admaghanigak exdkiarnal faxce 1s

i nsul ating__ resin conposition |avers 121 of the connecti [11

and 1V af SEAOLTRG FOF TAmosA ver DHemp@her fia bOaRRATEIE OF SHoT ATBHE o, 1 1
 resin Rayd cont Bey Fg e wEthaly BroB AARRCRISL: FemPSCREERN dn® modul Us
of elasti %%%%uc'%(l%eeéggﬁgStiESf.erflji%%pto%iEf&éonﬁgé{ion boards, contact
surfaces other than contact surfaces of the corresponding
conductor circuits, the corresponding connection conductor and
the corresponding conductor cilrcuit or the corresponding
connection conductors include contact éurfaces of insulating
resin composition layers, insulating resin composition layer
and connection conductor and insulating resin composition layer
and conductor circuit.
At a time of laminating at‘a'time, for example, as shown
in Fig. 5(a), a connection conductor 13 of cénneqtion board-I
or V and a connection conductor 13 of connection board II or
IV are not on a line extended in a direction of passing through
the connection board and thus a crank structure may be provided.
In this case, the conductor circuit may be deformed and
stability of connection resistance may be deterlorated. Thus,
it i1s preferable to use an insulating resin composition with
high modulus of elasticity for insulating resin composition

layers 121 of the connection board II, III and IV at an interilor
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and 3 (b) , the insulating resin conposition |ayer 12l a has high nodul us
of elasticity. Specific value of nodulus of elasticity is prefafath 20@qual
to or larger than 0.0001 GPa at a heating tenperature, and is nore
preferably equal to or larger than 0.001 Goa, and is especially preferably
equal to or larger than 0.01 GPa. A dynam c nodulus of elasticity of

i nsul at i ngidesiof molpDsisdyen eamibg mrasti ed 1y tisé nﬂnéﬁﬁﬁt&%@“ﬁ%‘éﬂ{ ed by
Rheonetric Scientific FE. Ltd. (parallel plates, a frequency of 1 Hz, a

t enper at ucempssiidroeadeyeat 12 Ir dtse mfded GHTitwo or MdrdIdyairndg 4 Q%isin
conposition containing a thernoplastic resin is preferably used for the

i nsul at i ndayesi rcorcoaqiobig | thel ayerdisetot ngizsudt AdLirasly | Ager ifgh
connection board, and nore preferably an insulating resin conposition

cont ai ni ngodulluguipd edpsttdicigot.ynEor exaspde ,Fuettearing Ws Fuent I(@)

| am nation at a tine, an outer layer circuit may be fornmed on the

out er nost aRgy2fbdi the tdingudading mesd rboamgosiy ipnal aggrol 2 badandigh
substrate for sem conductor package of the present inventionis

manuf act uPeGUAYs e gd asttd cdioke- 8Pectifdsdvatoastnpdnliosart edasiilctityt ayer
Wi ring board. Further, the _substrate for sem conductor package of the
present i h¥eRFPERTARAY RAVElatertlargennthan L 0L GRAGEDE bieiating

nmount ed. manuf acturing nethod for such substrate for 26 27 March 2006
sem condu F@Peﬁ&%ﬁ&e ARG dfe MTR DRGERERRLY | aguadt hodosr lapger than

cbove desgl WBELEETIGH Lo bosteatly UL NEL ce g Do further. @
provi ded at berlsg'.e % ﬁ@n%gnib:eﬁtaidgg.uspé e .E{]gticity of insulating resin
composition can be measured by using ARES manufactured by
Rheometric Scientific FE. Ltd. (parallel plates, a frequency
of 1 Hz, a temperature is increased at a rate of 5°C/min.).

An insulating resgin composition containing a
thermoplastic resin is preferably used for the insulating resin
composition layer serving as an outermost layer of connection
board, and more preferably an insulating resin composition
containing a 1liquid .crystal‘ polymer is used. Further,
subsequent to lamination at a tlme, an outer layer circuit may
be formed on the outermost layer of multi-layer wiring board
by plating or etching.

A substrate for semiconductor package of the present
invention 1is manufactured by using the above-described
connection board or multi-layer wiring board. Further, the
substrate for semiconductor package of the present invention

may have a cavity at which a semiconductor chip 1s mounted.

A manufacturing method for such substrate Ffor
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and lamnating at a tinme. A sem conductor package of the present invention
is manufactured by using the above-descri bed connecti on boar @7 March 2006
mul ti-layer wiring board or substrate for sem conductor package. For this
reason, a manufacturing nmethod of the sem conductor package may incl ude

t he manufacturing nmethod of the above-described connection board,

mul ti -1 ay gl mWobhae QA0 a%icag%“?ﬁ&i& Es' e %x%rﬂd‘f%{%&i‘ﬂ{%%‘%'ﬁ%ﬂeof'%ﬁé her,

steps of nounting a sem conductor chip and connect| ng the sem conduct or

chip to aRpaYkeldesd4ah %&a%te%_rti%g{ BYlal-dBY .msrlgioyagisﬂ-wim Be¥rad Step

of sealing the sem conductor chip by resin may e provided. Al a tine of

munting guseResOnduetep 6B PormifyPaidal £y 9haf AN BHiAIcOGE i's
usually heated fromits bottom poftion a t” a tenperature of about 200C.

Then, {he1sURsunebe mapib brriviesh heeais endf stbpof addtithg Ifredimgmy be

floated and thus a wire bonding step may be difficult. This is caused by

a differeana hamieRitihd her n@l cex@ansi on coefficient of insulating resin
conposition and that of wiring layer. For this reason, it is inportant to

make a thermal axpaimicondeetdrcipakagef diethes Prisart r eaventamosigi on
be close to that of wwring |ayer made of copper, i.e., about 18 ppmi C. If
a t her nosmanufgctniesid by wshag f tine t Avovasdkatirihede sionnewrtpiasi theaxd ayer
for 27 27 March 2006 connection board, a curved substrate is returned to
its origi maltistlayeravicing tamd ondiubiotrate Forssenunorductdrpackage.
thernoplastic resin is used for the insulating resin conposition |ayer,
however, ¥Fhar Fhiisdreason.on mamufiastyging aedthah@f fdenisemiponductor

package may include the manufacturing method of the
above-described connection board, multi-layer wiring board or
substrate for semiconductor package. Further, steps of
mounting a semiconductor chip and connecting the semiconductor
chip to an outer layer conductor circult may be provided.
Moreover, a step of sealing the semiconductor chip by resin may
be provided.

At a time of mounting a semiconductor c¢hip, a substraté
for semiconductor package_is usually heated from its bottom
portion a t a temperature of about 200°C. Then, the substrate
may be curved because of this heating. The chip may be floated
and thus a wire bonding step m;y be difficult. This is caused
by a difference between a thermal expansion coefficient of
insulating resin composition and that of wiring layer. For this
reason, it is important to make a thermal expansion coefficient
of the insulating resin composition be close to that of wiring
layer made of copper, i.e., about 18 ppm/°C. If a thermosetting

resin is used for the insulating resin composition layer for
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the thernoplastic resin and the substrate is not returned to its original
state after a sem conductor chip is nmounted and remains curvglMarch 2006
Accordi ngly, when a thernoplastic resin is wused in the present invention,
as descri bed above, an insulating resin conposition |layer with two or nore
| ayers is preferably fornmed. Further, when an adhesive sheet is used, a

pl ural i t yconhesh@ehsodid, @éﬁﬁ@@tsumlt&@teasigs:ead@rw@terﬂm yrhgaaat ed
so as to forman insulating resin conposition |ayer. For exanple, an
adhesi ve shatt afitdr a ddmicdoredsciodr zlipuls addnaed.adhes vrReshoplLavitile a

t hi ckness of 25 pm are successively lamnated with each other so as to
form an inealnat ilisg ussd nforohesi inonlabiey. rdsdn tdwenmramitionf 1pgkrshed
resin is 20 pun, an unpolished layer with a thickness of 50 pun and a

| ayer wi thowavehi ckhesnadfdSptortbomireohbss becmdd off ipolliisle wgthinst at
a core portion of base material. The layer of 5 pmaffects generation of
curve, bu‘t:hﬁhbhﬁﬁ'yér?léﬁtsg pesdbesndothef Substrath igenekaribturned to
Consequent | y, E e does not occur at a tinme of nounting a sem conductor
chip. In %Fﬂe?r%ﬁ BB?—aFﬁa%cﬁft@Fr acseméconfpetozhebdp dgcmovntadi andhas a
t hi ckness_of pressed. Exanple 1 As shown in Fig. 4(a), a

conposi te® ﬁ@?iﬁ‘f’l EuFé{gnér' 4AF8PFF€&I‘S§Y27WIW’CH‘ Jhrrap ias e oFefiRsis
mokel  antoSs hiBf Bhshns TREAKIPR” %5 Beors Lpsde oV e ofifel NSRS bLBBar od.
po Shoun L0 SoamthLey By’ FRLER AR e Slo LR b Ec BofE RSS!
formed. Further, when an adhesive sheet is used, a plurality
of sheets with different thicknesses are preferably laminated
so as to form an insulating resin composition layer. For
example, an adhesive sheet with a thickness of 50 um and an
adhesive sheet with a thickness of 25 um are successively
laminated with each other so as to form an insulating resin
composition layer. When the amount of polished resin is 20 um,
an unpolished layer with a thickness of 50 um and a layer with
a thickness of 5um remained as a result of polishing exist at
a core portion of base material. The layer of 5 um'affects
generation of curve, but the layer of 50 pm does not affect such
generation. Consequently, warpage does not occur at a time of
mounting a semiconductor chip. In order to obtain such
structure, three sheets each of which has a thickness of 25 pm

may be pressed.

Example 1

As shown in Fig. 4(a), a composite metallic layer 4 formed
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| am nated on a surface of the first netallic |layer 41 under conditions
such as 110C of roll tenperature and 0.6 mimn. of roll speep7 MacHBEb6
under exposure conditions such as 80 mJ/cn2 of accunul ated exposure
anmount, devel oped with sodi um carbonate solution and subjected to
post-exposure in order to ensure close contact of the resist. A rear

surface | 6£CPOMFISH il M1 1 By IR Wb QLU | R8I AN

exposing it on the same conditions as the above. T an al i'ne etching

A processtEetat nefaftifadg a3eRadacher 8d cR% 1VeidE X3 D&n)ofefs\é}:?ﬁdas an

etchant which did not erode nickel was sprayed on the first netallic |ayer

41 and thetalhecllidydr HRtmbde bf BYppet WARPIEYAEd VeRE SROPHC P g.
etching. In this way, the connection conductor 13 was fornmed. Operational

condi tioné(n}.taisekige WEP23djous Y N e hafeNBahNFaELGRBRAEHYAS 1N
a range of 135 to 145 g/l, a density of chlorine was 145 to 170 g/l, a
density oOfichimgoiMortas Co.,Atdalgeeetifglakoafl. ébchangHrwessith4a waegge of
8.1 to 8.5 and a specific gravity was in a range of 1.2 to 1.215. A

t enper at ukaminategon aadsurspcey ofr ddeurfd farto melEi @antaperowlwaades a
range of 0.9 to 1. 5 kg/cn2. Such conditions were determ ned such that
condi t i on@oR@htiang el amld0°SeofiTrlhdanperdiuxe matdl0.iécm/eyer o£3 was
exposed at all portions other than the connection 29 27 March 2006

conduct or¥ ¥kt SRERT niftAEEnathindezdpEpepageacepdidionscencbyas 8amd /cmingi ng

a spray tipe. Then, .the etching resist 44 was renoved by sodi um hydrate
sol ut i on.ogﬁgcmtqda?@°§EF9iWu%r fawedpped Wﬁetlalsméuna?@rbneams

et AU EOY S8 dYun FE 8B P dEL BpbEh2e L ovaer t6 eheure STose
contact of the resist. A rear surface is completely protected.
by laminating the etching resist 44 and exposing it on the same
conditions as the above.

Then, an alkaline etching A process solution (trade name
manufactured by Meltex Inc.) serving as an etchant which did
not erode nickel was sprayed on the f£first metallic layer 41 and
then the first metallic layer 41 was selectively removed by
etching. 1In this way, the connection conductor 13 was formed.
Operational conditions at this time were adjusted such that a
density of copper was in a range of 135 to 145 g/1, a density
of chlorine was 145 to 170 g/l, a density of ammonium was in
a range of 8.0 to 9.2N, a pH was in a range of 8.1 to 8.5 and
a specific gravitywas inarangeof 1.2 to 1.215. A temperature
was 50°C and a spray pressure from above and below was in a range
of 0.9 to 1.5 kg/cm’. Such conditions were determined such that

conditions that a nickel layer serving as the third metallic

layer 43 was exposed at all portions other than the connection
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Meltex Inc.) and thus a copper |ayer serving as the second netallic |ayer
42 was exposed. Operational conditions at that tine were as FpMaes200800
m /I of N 950A of MELSTRIP, 100m /I of N 950B of MELSTRI P, 100m /I of 30%
aqueous hydrogen peroxide solution and remai ni ng anount of water were

m xed together and suspended. A resultant solution was heated to 40C and
applied for_each batch or ﬂara ed gfrom above and below_in _a range of 0.9

to 1.5 kofRRBYCLPR VRFE QBbimiged vBRdr pdyuptippypngPaed PReCPRVEYST

[r eat ment 2881 HRRBRLETa S0GRERT FARE u Shes, e <hetfing F5ohsl 4B u9sa onto
exposed copRared iRy A Al WA o TSR it Ra PR SRS RRB VRS o 1
has obt arhognendhitd tad EE1EREN TRV FFTRNE . Ber e lGlS SERETeg 0B o
2nd Far ges FSRER by R AR 06 'NBB0C 8 3R dalle HiRGe Seru Rl by o

46 such tﬁ@itéﬂelﬁgqWe%hido'llﬁfg‘délcéaf)g%}?’lhgeﬁl %%&q}t?ntt o %f%ganét t hat

time, the conposite 'netallic layers weré mounte _ bot h sides of
the supppetalUisURSidAUS 444 SkpdbeasarBpdPst{dPaf coll St fbndHNEgnie 27
March 2006 was carried out as follows. Nanely, guide holes were formed in
advance atimdaretdROy Folldoswghst babem#st anh-Imdeber MENSFRIPOSLbbANg10f the
conposite netallic layers 46 that were to be nounted on its both sides.
Then, guiof N3950BVSEMERSERIP | Hroauglty 1 iofe3 gzt dmle hydsodemape 2bkgdsng was
performed. Thereafter,
solution and remaining amount of water were mixed together and

suspended. A resultant solution was heated to 40°C and applied
for each batch or sprayed (from above and below in a range of
0.9 to 1.5 kg/cm?). 1In this way, the nickel layer serving as
the third metallic layer 43 was selectively removed by etching.
Then, a surface treatment solution CZ8100 (manufactured by Mec
Co., Ltd.) was sprayed onto an exposed surface and a roughening
treatment was performed upon the exposed copper surface. As
a result, as shown in Fig. 4(c), the composite metallic layer
46 with the connection conductor 13 being formed therecn was
obtained.

Next, the composite metallic layer 46 was mounted on both
surfaces of supporting substrate 444 which has a thickness of
about 0.5 mm and larger stiffness and area than those of the
composite metallic layer 46 such that the connection conductor
13 is placed at the outside. At that time, the composite
metallic layers 46 were mounted on the both sides of the

supporting substrate 444 at the same positions. This aligning
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corners of the conposite netallic |ayers 46 and the supporting substrate
444 were fixed by a nyler tape or a polyinde tape and the g7 tewrghi 2EOGWEr e
renoved fromthe guide holes. Exanples of effectively used supporting
substrate 444 Include 1) a sinple substance of copper or SUS, 2) a
substrate produced by formng a netallic |layer on a surface of base

i al Wy ' d k.of E.I. Du d
Nomour & e CoABER 005 23 EUbAoPAre BPBBLEcdo By aPoPRERg BoFp fpamag
TEFLON | L. t
cur face ofoareepage hat or: anerr Exba FUBPELafE 3R 4h3, PLpacei®iting o, f
25 fobk gyl I J Wk
el sertr R RSt Mg Ry Lo el FEP AL s Bha TR CRR

mount ed | ioufiBba dif 886 LIRS 1Ra"0VEhehS EIUA b YROSIAR I Bhikckaver s

46 nmounted on the both sides of the supporfin rate r, a

pol yi mi detfis| a1 d@ms Bed ,U][sebd thva tURE 1 hRdw ﬁgﬁsper"fBgm)ed".vasTﬁéfgsgtﬁe as to

cover the adhesive sheet for releasing. a resultant Tam nate Was

heat ed andopness &k fth@Ttbhpoaits mstdes 18t 18ysBEPES A enef séﬁé@r%@ﬁ a
pressure of 4 MPa for 5 mnutes, the releasing filmwas peeled by tﬁe hand

and thus substratéude4500rsheirelnbyi §. m¢{ey t\aﬁeOBi:ahngdlyfﬁiaEO‘ﬁﬁphn Fig.
4(e), surfaces of the structure 500 were 31 27 March 2006 polished at both

si des by awd|thsopirgHerginAtwarmtremored Sromotied igwd dxphoedeel. pekampiag rol | s
47 and a | oad applied at an interval between the rolls were adjusted.
Pol i shi ngehes fecdiyglatused suppowrifg sabsitmas euddlein lagiwli ) izoaimpat 4 [Lm
of thickness was reduced for each polishing and thus an entire
substance of copper or SUS, 2) a substrate produced by forming
a metallic layer on a surface of base material of polyimide or
TEFLON (registered trademark of E.I. Dupont de Nemours and
Company). 3) a substrate produced by forming polyimide or TEFLON
(registered trademark of E.I. Dupont de Nemours and Company )
on a surface of core base material of copper or SUS. Then, first
50 pm and next 25 pm of liquid crystal polymers BIAC
(manufactured by Japan Gore-Tex Inc.) serving as adhesive
sheets of insulating resin composition were mounted in that
order so as to cover the entire composite metallic layers 46
mounted on the both sides of the supporting substrate 444.
Further, a polyimide £film (manufactured by Ube Industries.
Ltd.) was placed so as to cover the adhesive sheet for releasing.
Then, a resultant laminate was heated and pressed from its both
sides at a temperature of 333°C and a pressure of 4 MPa for 5
minutes, the releasing film was peeled by the hand and thus a

structure 500 shown in Fig. 4(d) was obtained.

As shown in Fig. 4(e), surfaces of the structure 500 were
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surface of the connection conductor was exposed. Nanmely, an anount of
pol i shing was about 20 mfor each surface of the structure 590Maffit2106
polishing, end portions of the supporting substrate were cut and the
connection board was renoved from an interface of the supporting
substrate. If the connection board can be renoved fromthe interface of

the SuppOBbLRGheAURS 1d1th V61 40U b ULLAAY JA SO UONEpat NE1RUPPY ti Ng

substrate can be repeatedly used and thus™a pr I on Iciency 'is

i nproved. rbBadi6gS8pREaseLSho i 8 PREUEGEls by7 {1 T NG RP gl s Yt BEFLON
on a surface of core base material nade of copper or SUS, "t he connection

bard coul gnbervanD\uRskwadh hede Crd1iHoweRd PRAIhOLEA0! HELEIPELGalRs On
the other hand, in cases of substrate produced by formng a netallic |ayer

on a surfaepeatellagernpberict FIRAL tameBoLiBirda €6ndEELEN tHh&E0: ine losd
trademark of E.I. Dupont de Nenours and Conpany) and substrate produced by

a sinpl e thbsknnee @hscaR@iced oIS eadHEIONsetidoandothdscanl éntarebe
renoved fromthe interface. Nevertheless, the conposite netallic |ayer
coul d be surfateaofpbhti oonhbatibhecsnfpetbingasuksipoated .di HamellyGoamact an
I nsulating resin. Thus, as shown in Fig. 4(f), a connection board that was
conduct edamguntnefapoild shdyar wasd abesitudad en Homnneach osucbadeac bdr thieer ei n
could be obtained. It was 32 27 March 2006 confirned that productivity was
si gni fi caREFyYcrupeRd. Afterpeléshinpge end podtihons ¢f dHeagupporztiag
renoved by etching and thus a connection board that had the conductor
circuit 1%%‘3aﬁea&‘enwaFﬁeBUtthénéohhecwanee‘éheucb@ﬁr@3Wﬁﬁer@mﬁve§sfmm/vn in

Fig. 4(9) coylg bg obtained. Further, after the
an Interface of the supporting substrate. If the connection

board can be removed from the interface of the supporting
substrate without cutting the end portions, the supporting
substrate can be repeatedly used and thus a production
efficiency is improved. In a case of substrate produced by
forming polyimide or TEFLON on a surface of core base material
made of copper or SUS, the connection bard could be removed
without cutting end portions of the substrate. On the other
hand, in cases of substrate produced by forming a metallic layer
on a surface of base material made of polyimide or TEFLON
(registered trademark of E.I. Dupont de Nemours and Company)
and substrate produced by a simple substance of copper or SUS,
the connection board could not be removed from the interface.
Nevertheless, the composite metallic layer could be cut at a
portion that the supporting substrate did not contact an
insulating resin. Thus, as shown in Fig. 4(f), a connection
board that was conducted to a metallic layer and included a

connection conductor therein could be obtalned. It was
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second netallic layer 42 was entirely renoved, the third netallic |ayer 43
was renoved and thus a connection board with the connection ZDONhk 200613
being built therein as shown in Fig. 4(h) could be obtained. Referring to
Figs. 4(f), 4(g) and 4(h), the insulating resin conposition |ayer was
formed by using 50 pmand 25 pmof tw layers of liquid crystal polyner
BI AC. A connection board which had substantially the sanme configuration as
in the caSeREFMedo thafe PEoduntd Wb Has netamiLt 18anEly s1WPEPVEfqui d

le 2 _Electrol ess ni | atin el ectrol ess

| | Ex k
Cal Ladi um ol at TheTaattereot il second mebp iy W% SRS by
f d f f i ti t ai i
e Then. ehERTng and’ Thix o 3%%%%3?%3%}9@%@1 %3%39%%? BB Ao FPRBEEOR | gned
nen. - Phe F <O8 Bt dridy 239 e |
2gain at S5ERLOE BORIam S ERRANA ConRARE Sl b d T ERRERSY o0,
vas produggdsadfn 1hSregndithh Ve aaanBa! bitatked.! ¥uttndel .33 09k Was

confirmed. At that tine; an nsulating resin conpos Bet ween

connect i 0O5e B8RRI MRS RS t 2dyag2ai b aﬂﬁsa%}?{ffhﬂtbeﬁév%&ﬁ:\/afﬁé %ﬂﬁ%deaCh

ot her. Wen either of SUbStI?UtIOﬂ type electroless tin ating an

reducti onméyaelebeTadyer ef$ wds) rimdivieldl awast s |d Z¥hindd¥1dd ¥dd¥a *fith
connection boards, a nulti-layer wiring board could be produced.

El ectr ol esBericnksictpiai copdueiteat 108/mstng paliladiher@lrtadsghend Al edigr.ol ess
gold plating were perfornmed upon a connection board at an outernost |ayer
and el ect4bhgseould be obtained.
Referring to Figs. 4(f), 4(g) and 4(h), the insulating
resin composition layer was formed by using 50 um and 25 pm of
two layers of liguild crystal polymer BIAC. A connection board
which had substantially the same configuration as in the case

of two layers could be obtained by using 75 pm of liquid crystal

polymer.

Example 2

Electroless nickel plating, electroless palladium
plating and electroless gold plating were successively
performed upon surfaces of various connection boards obtained
in Example 1. Then, the connection boards subjected to plating
treatment were aligned as shown in Fig. 5(a) by guide pins and
laminated at a time by pressing again at 333°C. In this way,
a multi-layer wiring board shown in Fig. 5(b) was produced and
its conductive connection by alléy of gold and gold was
confirmed. At that time, an insulating resin composition

between the connection boards was melted again and adhered with

33



tin plating was perforned for inner connection boards and thus a

multi-layer wiring board was produced as descri bed above.
connection of the multi-layer wiring board by all oy
and tin was confirned. Wen an insulating

of single layer, it was confirmed that a wiring of the outernost |ayer

m ght be
into the

be fornedplatingeandyeduckiamptepd A shEd T6d € ther pEatiAg R LA 1n2e e
m conduct or package were produced by using the connection board of

and a se

basnsdehepd MRNY el tfdd M RAYSASIthtildn thpevelliedd ricd sy edged
insulating resin and transferred, the insulating resin |ayer

Fig. 4 (ffor pbahingdofnctnaepteoh. bbakdsl,ya mileideayes vaking boasd

circuit

t hi cknesscofl@hbenptraiduiced.ay 8lettrdle <8 mimkels prdatbngpdelbgteplagisng an

et chant,
per oxi de
ot her an
density
sol ution
of ends

pl aced on suc
conduct or2cf

on a netallic layer 111 by etching, half etching for reducing

prepared in such a manner that 100 g/L of aqueous hydrogen
Balyafdnn platingaand et ttopbess gild gtla tisrge weinee gewifpirmeac h
d a resultant solution was adjusted so as to obtain 30 g/L of
oRPeBppeIonngc biem baarkatofanFogtegiwstal a38C ahdt edpetablessof

EM‘&%W%BM@WQ sorclnRes, G@MQJ@H-W@ hoards and shuis y
t hi nned end portions. Then, as shown in Fi 6(c t he

QEHl%Qr A< ingr P&?D& Wi RIgdaged r%‘?m@@ﬁ@rghédrré 8VBi-C

(0]

el bt r of SORBRFEEP Rkt Se FRGA i Roeobir Bladeves Wiptas tapsby alioy |

of gold and tin or tin and tin was confirmed. When an insulating
resin layer was formed of 75 um of single layer, it was confirmed
that a wiring of the outermost layer might be transferred among
insulating resin. If thewiringis embedded into the insulating
resin and transferred, the insulating resin layer may be formed

of one layer.

Example 3

A substrate for semiconductor package and a semiconductor
package were produced by using the connection board of Fig. 4(f)
obtained in Example 1. Firstly, in order to forma fine circuit
on a metallic layer 111 by etching, half etching for reducing
a thickness of the metallic layer 111 to 18 pm was performed
by spraying an etchant, prepared in such a manner that 100 g/L
of aqueous hydrogen peroxide solution, sulfic acid and copper
sulfate were mixed with each other and a resﬁltant solution was
adjusted so as to obtain 30 g/L of density of copper, on both

sides of Fig. 6(a) at 35°C of temperature of solution (Fig. 6(b)).
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successively perfornmed upon a surface of the conductor and thus a
substrate for sem conductor package was produced. Next, as shoWMarch EOQH
6(e), a sem conductor chip with an adhesive agent being applied to its
rear surface was adhered to the substrate for sem conductor package and
fixed thereto. Thereafter, as shown in Fig. 6(f) , X25 pin of gold wire

was bondefit ands esiifen0l shiie Was Do AEXRss Y o ABsEE" dID' dbRfecBobderi ng

ball s were connected by performng a high tenperature reflow treatnent

under nit £6gaiacebivsd TG, hBmae@iﬁgnﬁ&mﬁl&t@éasﬂiﬁkﬁ%é‘@%rp‘sﬁéﬂced
Exanpl e 4 Experinment for Confirm ng Connection Three |ayers of fdil

(copper/ nthkahéaopnér pertAoms.0.5 nl 35 m were prepared. Etchlng mas
performed for 70 pm of copper foil and two different types of upper and

| ower patterns Teer, fasnsboes sholbg.i6(E) Q. tHe dbeduatber oiveaitr apsferred
to 100 pmof LCP (Liquid Crystal Polymer) such that the side of 70 pin of
copper fowas3boiedbbyhsebeé6tippdyesenbeingdehef meCRland fLhgar3%lm b
copper foil was entirely etched. Further, 0.5 pmof nickel foil was
entirely etehedg. sl shhewnelrcliol esbihi okedcptalésyg ahdkeleplablings gol d
pl ati ng were successiv erformed for an exposed pattern surface of 70
pm of copptecispless qulkgd;?mplatéasrﬁi& edrchowlessasldiplatiag verg.
8(a)). Aplated |ayer 22 had 5 pun of nickel and 0.5 Nan of gold. A
connect i oRUEBAFE1V21Y RemtoBRed pinan gisurfrre @fnthasconductor and thus

a substrate for semiconductor package was produced.

Next, as shown in Fig. 6(e), a semiconductor chip with
an adhesive agent being applied to its rear surface was adhered
to the substrate for semiconductor package and fixed thereto.
Thereafter, as shown in Fig. 6(f), ¢25 pm of gold wire was bonded
and resin molding was performed by transfer molding. Soldering
balls were connected by performing a high temperature reflow
treatment under nitrogen atmosphere and thus a semiconductor

package was produced.

Example 4
Experiment for Confirming Connection

Three layers of foils (copper/nickel/copper = 70 um/0.5
um/35 pum were prepared.

Etching was performed for 70 um of copper foil and two
different types of upper and lower patterns were formed as shown
in Fig. 7.

The pattern was transferred to 100 pm of LCP (Liquid

Crystal Polymer) such that the side of 70 um of copper foill
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aligned with a connection board 73 fornmed of |ower side patter and these

boards were pressed at 330C and 4 MPa for 5 mnutes (Fig. 8(%)Marckezononal

portions of ends of the upper pattern were taken out and connection

resi stances of four term nals between patterns were neasured. Measurenent

was performed wth n=3, an average value was cal cul ated and a connection

resi stance one contact was cal culated as follows. The connection

r esi st ancePRe§esateeisdidedo s 3P andithen 3hrumgfrenpprnfod lovasmntimig h was

calculated froma difference (9 mm of pattern | ength between pattern No.

1 and pa®tehgAANo. Farthezunf.fhim pRenpekelofioifawashenddyerlysiedehashi t ern

did not contact the |l ower side pattern (9 mmin a case of pattern No. 1

and 18 mPPH FheReedeciicdess Neickelcakating eandorpleebreobessi algl

resi stance_and portions that the upper side pattern contacted the |ower

si de pattB?‘ﬁtgPQnW i YHCeIRhvetlY RRFERINSS £P1yrda BKDPOSARMPAIFRED but ed
connectjon resistance per contact_= (A

de pat (B _ _
"8\ &) BS99 T D08 APBRE S 1 oEEBNE Y mB RS AP RO

_ _ e e GEP RO
or uni 1 PeRgiRcAAPEEe AT & Ripren FRRERCH Tieh Kol iRl U per

si de pattgrn ﬁogs O%ch hact the lower side pattern and D represents the
nunber of "contacts of 't e uUpper side pattern and the |ower side pattern.

el ey o BeoBABBEALAToLeS, SLBLElE koL ¥ Sl ks A 7T
aligned with a connection board 73 formed of lower side patter
and these boards were pressed at 330°C and 4 MPa for 5 minutes
{Fig. 8(b)).

Terminal portions of ends of the upper pattern were taken
out and connection resistances of four terminals between
patterns were measured. Measurement was performed with n=3,
an average value was calculated and a connection resistance one
contact was calculated as follows.

The connection resistance was calculated such that a
wiring resistance of unit length was calculated from a
difference (9 mm) of pattern length bet'ﬁeen pattern No. 1 and
pattern No. 2. Assume that the portion that the upper side
pattern did not contact the lower side pattern (9 mm in a case
of pattern No. 1 and 18 mm in a case of pattern No. 2) contributed
only to the wiring resistance and portions that the upper side
pattern contacted the lower side pattern (ten portions each of
which has an area of 1 mm¢) contributed only to the connection

reslstance.

connection resistance per contact = (A - B x C)/D
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test piece. Two types of conditions, i.e., -55C and 15 mnutes to 125C 15
m nutes and -65C and 15 mnutes to 150C 15 m nutes were used?27 MgecH 36 was
performed for each condition for 1000 cycles. As a result, as shown in
Fig. 9, after 1000 cycles, 0.2 nmQ or |ess of connection resistance was
obt ai ned and thus high connection reliability was acconplished. According
to the present i vent#on a connection board that 11)11 i nter-1| ayer
connection can BEPETHBr ReFRRTSSERLS cguiRAPUTRA { VBAYenaThogenpREESRRi ng a
step of drilli [on filled via structyre can be forned, 3) a
fine wiri niéééc%'ér]g%?%g ‘?@‘?‘ﬁ%&%@ﬁ@ﬁn%ﬁggﬁr&?%q oViripachpsbatanered,

4) excell | ) her nal, precisian n,b rovided and _5) a

ol ural ity B e E8hG R, X F a8t o forke TH o ipLatn bl pogta 0 tna

mul ti -1 ay e vy d S e for sem conductor package and a
seni conduct oérNI ggcgalggg‘%{?spﬁgt? #g é%% e%??o%o%qtdf{q‘eaﬁrawﬁﬁﬁﬁiéﬁﬂ? Rgrn

met hods t hg{£pf lded, LLlLed i he art w.ll recognize
that the abovergescgral g%%:ﬁse a ptrjge- &%ﬁlﬁﬁg%ﬁ%gﬁ%hﬁ qﬁpqﬂgi&eeg%ﬁggrn

i nventi on a AN dtHBNY oHeaN A8 &N I.fi caty mage W t hout arting
37 27 March 2006 frgmthe sp?r??gg%{a—hs'cpp_ g&%ﬁga?ﬁeénsﬁ‘ n.c?f_l%%cgggﬂ/arch
2006 CLAI Meslis¥akednget i 08rRORAY #ABPEhIId adRd NSl ating resin

conposition |ayer forned of one |ayer or two or nore |layers and a

connection conductoT Wrhefmay ToeredTeetdSwhe PEEEoIAELAYSOr a produced
test piece. Two types of conditions, i.e., -55°C and 15 minutes
to 125°C 15 minutes and -65°C and 15 minutes to 150°C 15 minutes
were used. The test was performed for each condition for 1000
cycles. As a result, as shown in Fig. 9, after 1000 cycles,
0.2 mQ or less of connection resistance was obtained and thus
high connection reliability was accomplished.

According to the present invention, a connection board
that 1) inter-layer connection can be performed only at required
portions without performing a step of drilling, 2) a strong
filled via structure can be formed, 3) a fine wiring circuit
with excellent connection reliability can be formed, 4)
excellent mechanical and thermal precision can be provided and
5) a plurality of layers can be formed by lamination at a time,
and a multi-layer wiring board, a substrate for semiconductor
p‘ackage and a semiconductor package using the connection board,
and manufacturing methods thereof can be provided.

Those skilled in the art will recognize that the above

described is a preferable embodiment of the present invention

and many changes and modifications can be made without departing
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the insulating resin conmposition layer in its thickness direction at |east
at a position where a conductor circuit is connected. 2. TheTManha(0én
board according to claim1 further conprising a conductor circuit which is
electrically connected to the connection conductor for at |east one
surface of the connection board. 3. The connection board according to
claim 2, vihoneithd hepiedbdaniioscepecirt the anWendliont | ayer. 4. The
connection board according to any one of clainms 1 to 3, wherein an exposed
portion of the connection conductor is covered with netal. 5. The
connection board according to any one of clains 1 to 4, wherein one of the
insul ating resin conpositions placed at front and rear outernost |ayers of
t he connection board is or both of themare nainly nade of thernoplastic
resin. 6. A manufacturing method of connection board conprising the steps
of selectively renmoving a first netallic layer of conposite netallic |ayer
formed of, at |east, second netallic |ayer serving as carrier and the
first netallic layer with different renoval condition fromthe second
metallic layer to forma connection conductor; formng an insulating resin
39 27 March 2006 conposition |ayer of one |layer or two or nore |ayers so as
to cover at |east side surfaces of the connection conductor; and

polishing the insulating resin conposition |layer such that the connection
conductor is exposed. 7. The nmethod of manufacturing connection board
accordi ng
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to claim6, wherein the conposite netallic layer is formed of the first
metallic |layer, the second netallic layer and a third netall2%Maate2006hi ch
i s di sposed between the first nmetallic |ayer and the second netallic |ayer
and has different renoval condition fromthose of the first and second
netallic layers, the first nmetallic is selectively renoved so that the
connection conductor is fornmed, and then the third netallic |ayer is

sel ectively renoved. 8. The manufacturing nmethod of connection board of
claim6 eraiMswherein a roughening treatnent is perforned for a surface

of exposed second netallic |ayer at which the insulating resin conposition
| ayer is fornmed. 9. The manufacturing of connection board according to any
one of clains 6 to 8 further conprising a step of selectively renoving the
second netal | i & | spaneartd dror oag & heomprdsdngr ani rtnstwlatieg podsishi ng
the insulating resin conposition |layer so that the connection conductor is
exposed. A@PIHEL hem ey Eormedecfihaflayemert twn dsomede hayerdiandto any
one of 6 to9 further conprising a step of additionally formng a netallic
filmon thewgralepn gandecter wintch ohgckeorned condetir pasy dthxowglsur f ace
of conductor circuit fornmed so that the exposed surface of the connection

40 27 MNarhP 2d06dGidang oFepdn eompesitierr Jrueshilng 1he itHieknesy resin

conposith£p Iaﬁig so that the connection conductor is exposed. 11. The
manuf act FHRF MM AE deashidc @ BRSAEAPR wReBRdR iPR4vchny oectitdsins 6
to 10, wherein_ an adhesive sheet made of at |east one insulating resin

conpomtj?ﬁPq%FFﬁ%hted SO0 as

2. The connection board according to claim 1 further
comprising a conductor circuit which is electrically connected
to the comnnection conductor for at least one surface of the
connection board.

3. The connection board according to claim 2, wherein the
conductor circuilt is a metallic layer.

4. The connection board according to any one of claims 1 to
3, wherein an exposed portion of the connection conductor is
covered with metal. 5

5, The connection board according to any one of claims 1 to
4, wherein one of the insulating resin compositions placed at
front and rear outermost layers of the connection board is or
both of them are mainly made of thermoplastic resin.

6. A manufacturing method of connection board comprising the
steps of selectively removing a first metallic layer of
composite metallic layer formed of, at least, second metallic
layer serving as carrier and the first metallic layer with
different removal condition from the second metallic layer to

form a connection conductor; forming an insulating resin
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to cover the connection conductor, heated and pressed, and thus the

I nsulating resin conposition layer is fornmed. 12. The nmanuf ac2pMdr¢h pEichod
of connection board according to any one of clains 6 to 11, wherein the
side of conposite netallic layer with the connection conductor being
thereon at which the connection conductor is not fornmed is opposed to one
side or both sides of supporting substrate which is |arger than the
correspondi ng side of conposite netallic |ayer and has higher stiffness

t han t he compositiomelayér cof ayres laybmmmited ochmoeenlageesdeter asnéd
manuf acturing steps are perfornmed for a resultant |am nate and then the
support i nepeah st dieasts sidensued aclesr offr bhe ¢8nnéchiibhi edngaectwor:i agdboard
i n which connection conductors or a connection conductor and conduct or
circuit atokishirgtthenwdnspdatderd veshoacdspobitiondagebsiuvah hisitt thei |y
selected from connection boards according to any one of clains 1 to 5 are
made i ntePnieetieony egndurtaerphssexpessd.i c diffusion or nmelt bonding and
conductive connected with each other, and the connection boards are

mechani cal{y cdiHedtedthag 1of SmfAGAring &Pnﬂ%m%@ib@a¥@s¢%0@§@ia@9i tion.
14. The multi-la er W ring board according to claim13, wherein an

i nsul at i n‘if (BaIM Somybemeis they spmpesife pekadddicorayeroisvErEmedont boar d
is a liqui ¢ st al |l'|r Arranufacturln thod of nulti-]aye

wring noe R EpeBR TE LageE secmdgﬂﬁﬁglﬁclle%g%rtw BoFRLER] on

oS S Tab i PSS e L5504

layer and the second metallic layer and has different removal
condition from those of the first and second metallic layers.
the first metallic is selectively removed so that ﬂthe connection
conductor is formed, and then the third metallic layer is
selectively removed.

8. The manufacturing method of connection board of claim 6
or 7, wherein a roughening treatment is performed for a surface
of exposed second metallic layer at which the insulating resin
composition layer is formed.

9, The manufacturing of cﬁnnection board according to any
one of!claims 6 to 8 further comprising a step of selectively
removing the second metaliic layer and forming the conductor
circuilt after polishing the insulating resin composition layer
so that the connection conductor is exposed.

10. The manufacturing method of connection board
according to any one of 6 to9 further comprising a Step of
additionally forming a metallic £1lm on the exposed surface of
the connection conductor and/or the surface of conductor

circuit formed sco that the exposed surface of the connection
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and lam nating at a tine the aligned connection boards, so that the
connection conductors or the connection conductor and the catMatdir2006
circuit are nade into an alloy by solid phase netallic diffusion or nelt
bondi ng and conductive connected with each other, and the connection
boards are nechanically connected wth each other by an insulating resin
conposition. 16. The manufacturing nethod of rnmulti-layer wiring board
according to claim15, wherein a liquid crystal polynmer is used for an

i nsul at i ngoi @§éfof ONBOIINdIMHdRYLf tOF HBELSARAGCHHAN itedtidg . rdben
manuf acturi ng nmethod of nulti-layer wiring board according to claim15 or

16 furt hetomips®Pitsoiidlaeyet &b ehattothie nbnrgcoldecdniitrRrt ot Heuekpabédr the
step of heating, pressing and lamnating at a tinme. 16. The manufacturing
‘met hod ofi1mul tiThaywanuf actgringrdethocdosfli cgnhectbynobeand ateorndit§ to
17, wherein a substrate having a conductor circuit and/or a netallic foil

i s | am natedanytome tofreclaimws hértod 1, twiserebneani adhbésive. siifet Amadbstrat e
for sem conduct or package manufactured by the nulti-layer wiring board
accordi ngof atlldastl 3y invswating nmadin dompersiviidamd someun teidt sonsd by

t he manufacturing nmethod according to any one of clains 15 to 18. 42 27
Mar ch 20060 Z@VveThthegernactionrecondueioniubesateshardqreseed diang tBuscl ai m
19 conprising a cavity at a position where a sem conductor chip is

nount ed. the ket dBguresdinaomdesditiqmkaxar ¥prfeenelonduct or  package

conpri si an t he manufacturi ng met hod of multi-| azer
2. The manufactiring method of connéctlon board according

to any one of claims 6 to 11, whereln the side of composite
metallic layer with the connection conductor being thereon at
which the connection conductor is not formed is opposed to oﬁe
side or both sides of supporting substrate which is larger than
the corresponding side of composite . metallic layer and has
higher stiffness than the composite metallic layer and mounted
thereon, predetermined manufacturing steps are performed for
a resultant laminate and then the supporting substrate is
removed therefrom.

13. Amulti-layer wiring board in which connection conductors
or a connection conductor and conductor circult of at least two
connection boards obtained by being arbitrarily selected from
connection boards according to any one of claims 1 to 5 are made
into an alloy by solid phase metallic diffusion or melt bondihgl
and conductive connected with each other, and the connection
boards are mechanically connected with each other by an
insulating resin composition.

14, The multi-layer wiring board according to claim 13,

wherein an insulating resin composition layer of the connection
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Wi ring board according to any one of clainms 15 to 18. 22. The manufacturing
met hod of substrate for sem conductor package according to ci7aMarch2006
further conprising a step of formng a cavity at a position that a

sem conductor chip is nounted. 23. A sem conductor package nmanufactured by
using the substrate for sem conductor package according to claim19 or 20.
24. A manufacturing nethod of sem conductor package conprising the

manuf acturing nmethod of substrate for sem conductor package according to

claim2lwyar.i2S ﬂit?lmr&&fgtuliﬁglgﬁébod of sem conductor package
according to claim24 turther conprising a step of connecting a

sem condud.or @hi pahafaccandngt ateths@uide @AGltIheayerufwttingndpomtdiod of

sem conduct or package according to claim24 or 25 further conprising a

step of seaipmigirndéhsentepndfictaligilipg at beassitwo d8nnection boards
obtained by the manufacturing method of connection board
according to any one of claims 6 to 12; and heating, pressing
and laminating at a time the aligned connection boards, so that
the connection conductors or the connection conductor and the
conductor circuit are made into an alloy by solid phase metallic
diffusion or melt bonding and conductive connected with each
other, and the connection boards are mechanically connected
with each other by an insulating resin composition.
16. The manufacturing method of multi-layer wiring beoard
according to claim 15, wherein a liquid crystal polymer is used
for an insulating resin composition layer of the connection
board.
17. The manufacturing method of multi-layer wiring board
according to claim 15 ox 16 further comprising a step of forming
an outer layer circuit after the step of heating, pressing and
laminating at a time.
18. The manufacturing method of multi-layer wiring board
according to any one of claims 15 to 17, wherein a substrate
having a conductor circult and/or a metallic foil is laminated
at a time together with the connection board.
19. A substrate for semiconductor package manufactured by the
multi-layer wiring board according to claim 13 or 14 or the
multi-layer wiring board obtained by the manufacturing method

according to any one of claims 15 to 18.
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20. The substrate for semiconductor package according to
claim 19 comprising a cavity at a position where a semiconductor
chip is mounted.

21. A manufacturing method of substrate for semiconductor
package comprising the manufacturing method of multi-layer
wiring board according to any one of claims 15 to 18.

22, The manufacturing method of substrate for semiconductor
package according to claim 21 further cqmprising a step of
forming a cavii‘:.yrat a position that a selﬁiconductor E.hip is
mounted.

23. A semiconductor package manufactured by using the
substrate for semiconductor package according to claim 19 or
20.

24. | A manufacturing method of semiconductor package
comprising the manufacturing method of substrate for
semiconductor package according to claim 21 or 22.

25. The manufacturing method of semiconductor package
according to claim 24 further comprising a step of connecting
a semiconductor chip to a conductor circuit.

26, The manufacturing method of semiconductor package
according to élaim 24 or 25 further comprising a step of sealing

the semiconductor chip by a resin.
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