;e3elj T 6@8 SPECI FI CATI ON CONNECTI ON BOARD, AND MULTI - LAYER W RI NG BQARD,
SUBSTRATE FOR SEM CONDUCTOR PACKAGE AND SEM CONDUCTOR PACKAGE USI NG
CONNECTI ON BOARD, AND MANUFACTURI NG METHOD THEREOF FI ELD OF THE | NVENTI ON
The present invention relates to a connection board, and a nulti-|ayer

Wi ring board, a substrate for sem conductor package, a se
package using the connection board, and manufacturing netmwwME Nm WM“
BACKGROUND OF THE | NVENTI ON Recently, the social environment surroundl ng us

has been changing greatly accorQ% fﬁ}éﬂ*fqﬁﬁrovenent in inforRatl on
comuni cati on network. Anmpbng such changes, e grow h of nobile equipnents

i's incl udepineti®idn BRAKRDL SARD MBRH T AYER WIRING BOARD, SUBSTRATE FOR
SEMICONDUCTOR PACKAGE AND SEMICONDUCTOR PACKAGE USING

CONNECTION BOARD, AND MANUFACTURING METHOD THEREOF

FIELD OF THE INVENTION

The present invention relates to a connection board, and
a multi-layer wiring board, a substrate for semiconductor
package, a semiconductor package using the connection board,

and manufacturing method of them.

BACKGROUND OF THE INVENTION

Recently, the social environment surrounding us has been
changing greatly according to an improvement 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 this 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., technique 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

1 JRARRIMEARI
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extended according to conpactness and high functionality thereof. For this
reason, further conpactness of sem conductor package and nulti-layer wring
substrate which is capable of nounting the package with high density are
required. Further, inter-|layer connection enabling high density wring,
i.e., technique for formng nultiple layers with high density becones

i nportant. A through-hole connection that drilling and plating processes
are conbined is mainly provided as the nethod of formng plurality |ayers

and wi dely kn . JAccqrding to this method, however, since holes are forned
at all Ia(‘iéé)ras&%aivﬁ ﬁ‘ﬁ'ﬁgte%'capaci ty islimted. In order to reduce the

vol ume of hol eg At cannegt | 10ROt tER0Syo fuhll LE- WBILSCHIY Qs idil by ocesses
of formng an i Asulat i ng resin corrp03|¥| on Tayer, drillinhg an q‘orrﬁng a
circuit ; t )] i iy j | J;n%ngpi eis
roughl y Iogrstgi 1EI éd%?rﬁ?g'ig)ﬁ?;e@%%‘% a#r#ﬁ%ﬁ?%%g}mﬁ %y _ héo}g.

Accor di ng s 1ti8 P Seds 1Bt EGifbod £666n | Lapetat BeR 1 $ngeLhar FRdmlimpr4ler to
drill an insulating resin conposition |ayer. On the ot her hand, according

to the pfmh@djlﬂ1%gfea%§)e@tbh0ﬁasabéaﬁt ASEASYt h¥e1e¥E8N0 BOS Build-up
(photoinitiator)is used for insulating resin conposition |ayer, a photo
mask is Hextaddueerionroeghbguceassdfiedelinpterd dasepembensad an@ 4 he

| ayers and thus holes are fornmed. Sone inter-layer connection nethods are
pr oposed photwrlddthdgraphiyamathodt hakcemctiinig do the dastesr mathbdghladsnsi ty.
Anmong such nethods , a nethod capable of omtting processes of drilling and
pl ati ng dm@mddadtiioreibayexrfopmedtir arted be tdritliloan Iwswlat hggtmegin s

met hod, a bunp is formed on a wiring of substrate by printing a conductive
past e. THOMPOof tiomer 1a¥gEr cdmetheorpthesul hendg maanding nta sthae of B
stage and_a netallic | ayer are di sposed, the bunp is inserted wwthin a nold

resin by Bhd&diiddograpliy o methoghdu@ i R afeREidd o (HEFIRE aladent ayer .
i A e L A i
Now Manufadbtonitel Tabiabel FagFEon " PERnuRE SHa darifdnent e oty e
Too5. 501 FetRotuih Ef trle alied) FY, UYWL H¥E eS0T on and

M i at ur zat] ocfie Syt Lok fel BbRfel R Bhia ABRSH ML AN e, USi N0

Bunp, A Collection Papers at t enth Lecture garding Crcuit
Mount, | 3NoBEEn08d3thé2 Ard@ucPPon 1 Ydstis1 888 RidB-dedsity. 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



A device that plated wires are enbedded into an el astoner such as silicon
rubber in its thickness direction is devel oped and utilized as a conveni ent
tool for connecting two conductors . According to the | aser nmethod of the
prior arts, a selection range of insulating materials is |arge, although
drilling can be performed not only for adjacent |ayers but also for

adj acent | ayers and next adjacent |ayers, there arise problens in that a
de-snear treatnent is required for renmoving foreign matters of resin

o the nises st 9&*%%83@% BeAh R koHnge asth T arfif ey T O
convent i ghal sbagk ! ifioes 1o (TARYF AELYLL I, Wit RUALA SeRebGldded and

drilling can be pér ormed ‘at a ti‘ne an us'are ion1n osts cdn be
advant age( X #1584- Merteless: uthgetr r r g, J hat the
resol uti O‘#ﬁ%ﬁaﬁt@% rT%)lléti"ler‘ﬁl I’?;:l%% ti ?\tg@rrrlgersl al r% h%i?ngé@rvsﬁ anc gértrmr eover

strength ce;mé@ﬁ%noaeeﬁﬁm&ﬁe @sﬂ%(ﬁﬁﬂp aﬂdc@ih.éé‘@iﬁ@dfnﬁabéfrbnaﬁ%ﬂé%i tion

| ayer cannot be acconplished at the same tinme. Further, since the bunp is

formed byreithnt.é8uge qtgne?aeamgomf&ﬁt Moua et 86N did1& e sion of
formng the bunp relies on the Iimt of print t echnol ogy. If the burrp IS

fornmed 3152309l pp.ng9-Bogr € 189i63a3s 13-sQhl emthat it is difficult to
suppress height variation of bunps especially when di aneters of holes are
di fferent. Furahdevicéehainplatedodinds arpdentieddeddnte amelasidmer
mechani cal strength and nay be broken by pressing pressure. The connection
reliabil isachhas $bliken aubbeérwhnnits dhildkinegspdbrectipn isdeveddpeme

met hod in which flated W res are enbedded into an el astonmer such as silicon
rubber s@ ¢hhi1lze0 qsa@ép§véﬂlé§ﬁdimbf§ré?@flﬁﬂﬂékﬁ EWowandust@rsot her is
sinple, but it _is difficult to enbed the wires onl nt o desired connection
positions . |fACRETHiRGs ta cthapdadged impthed ofc ){’@orHJF’gQF aPF8f; the wires

b bst.acl t t th i t d
cont act e J&s&@%«es B i5F MR LA emﬁf@&%fs- 5 APEgR v hREoped | n
the Iight b Kk d t of th t
nvent o fe 1S Ba0 R PEREGERER AR AT Bo b g™ TheePe bEF Hshect i on
b d t h f |1
step, 2) IS sta‘%ﬂa&{“‘? @%Y%?%“é%‘?uél%ﬁ‘?e é@n‘é%gﬁ‘i f%%%f’% W0 hadd | 1
ci reui t ‘ﬂ:fdial%ﬂ‘sehhefﬁaf%”aé%inearr@}éé‘éhéﬁﬁ AeLRBaRErbET FBE o 5@; ayer s

mechani cal and thermal precision can be acconplished and 5) nu
can be f &g i natiFeddt bBIrbEeM ai £aubbitpy aldker Mﬁddié‘&’f‘én Virdd g board,

a substrate for sem conductor package and a sem conductor package using t he
connect i AN cosBdi sraRdlaakeal 1Y prRIigyads odf b8 nimber 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.
Further, 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



Nanely, the present invention is characterized by the followngs. (1) A
connection board conprising an insulating resin conposition |ayer formed of
one layer or two or nore |ayers and a connection conductor which is forned
so as to pass through the insulating resin conposition layer inits

t hi ckness direction at |east at a position where a conductor circuit is
connected. (2) The connection board according to (1)further conprising a
conductor circuit which is electrically connected to the connection

ESQ?ECLEML?%&% (S FERSt b ErRATRRCHOEE A0S PR T o
4 T [ [ ,
uhor ti n SNERRLACAgR SheanciRd 08 bindletietitty el MO, |

metal . ( oF hol88 £HUASEELPBNROAT Sy ACKEF ARG bEomBBbrAA ﬁgcdé:a-ﬂdé)céihféwgh

(4), wherein one of the insulating resin conpositions p t front and

rear out B hayekhall hRHENRROL | SPrdOGEN hAdOmaPIBe Obrbiem e mainly
made of thernoplastic resin. ( 6 ) A manufacturing nethod of connection

board cofydsuing t preslstit® .0f SThECttMEhdctE6WVi el BatiY Bty makay) | ive | ayer
of conposite netallic |layer formed of, at |east, second netallic |ayer
serving aka@ddsed wheh tahaldillsinggiraldess liay aequiitdedli f f erent renoval
condition fromthe second netallic layer to forma connection conductor;
form ng an i nsth&t meghodsiin Whichompiedieid oridesy @reofembesidedl/dmtar a&nvo or
nore |layers so as to cover at |east side surfaces of the connection
conduct orelast®mey | sk¢imgasheilisigmt Fubbersisnchorihad ttwd Layerssiedh t hat
t he connection conductor is exposed. (7) The method of manufacturing
connect i SIPTBtP T @sedragnestedewith efreh athethd sc64PBiR: eWELEY 14 | ayer
is formed of the first netallic |layer, the second netallic |ayer and a

third metSi5iculdy ko waRRd; $he Widesy MtNetRtendesired fanfaqtdqmyer and
th d talli d h di ff . dition f th f
the 111 oot Gitma i FhEeP Are erbehERd 1P ThEt PR o S B oy
d t i t I , d,th third
eroved S Uk UG SRS B A0 SRS I ISP U

connect i %P%ﬂx@bfl(gg)ecog{ta(ct%& , Wherein a roughening treatnent is

per forne or a sur exposed second netallic |ayer at which the
insulating resin conposition |ayer is fornmed. (9) The manufacturing of
connection board according to any one of ( 6 ) through ( 8 ) further

conpri si rgyMMastye profrige | 1@RiENTelon renovi ng the second netallic | ayer and

form ng the conductor circuit after polishing the insulating resin

conposi tion | agdle pekBAt ihNCeRDIORCIA® AeRHIBPED AN heXPO§RE.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 using the connection board, and

manufacturing methods of them,



(10) The manufacturing nethod of connection board according to any one of
(6) through (9) further conprising a step of additionally formng a
conductor circuit on the exposed surface of the connection conductor and/or
t he surface of conductor circuit forned on the surface of the connection
conductor after 6 polishing the insulating resin conposition |ayer so
that the connection conductor is exposed. (11) The manufacturing nethod of
connection board according to any one of ( 6 ) through ( 10 ) , wherein an
adhesi ve sheet .made_of _at | t_one | [ resi ot i kS nount ed
so as to coverNFWSEXOnﬁggtP%%Egggdggkgiﬁhﬁéa?%dq%%ﬁgﬁ%gggggé gﬁgtp%hs t he
insulati@%fwgwi% %onposition | ayer is forned. (12) The manufacturing nethod
of connection bodrd according to any one of ( 6 ) through ( 11 ) , wherein
the side (qf) Cpﬂpoé?]ﬁﬁeﬁiéh' !&A@a/egow?ms_tm«a CQANer 4P CANEIUG i ihei ng

t hereon at "which the connection conductor is™not forned is opposed to one
si de or RQHoE148HnO1aFHPPOS el 0FUSSE Ity MBIrCHwd o ABSE! LAYers Rl
correspondi Nng side of conposite netallic |ayer and has higher stiffness

t han t he £ eERaSe ot bahdue tbay @hiaRdi SOEGEREA S reHto e tttirtuged

manuf acturing steps are performed for a resultant |amnate and then the
supporti rhesubnéudaeing rmsvitedcbhpositdon (I8yerA Mml titsaydriokineissy board
i n which connection conductors or a connection conductor and conduct or
circuit dirmictiesmsttt heastnatda iporsitdandwhelreaaneon@ycber mieodit s il y

sel ected from connecti on boards according to any one of (1) through (5) are
made i nt ccamegitiedl. by solid phase nmetallic diffusion or nmelt bondi ng and
conductive connected with each other, and the connection boards are

nechani cdl2ly cBheceerreqtian hoardbaaeprrding o ddl HerkieF COMPTISHNEi ti on.

(14) The multi-layer wiring board accordin 13), wherein an insul ating

t
resin cor?pd"s‘?‘%q‘{ﬁfzqréy%*r‘b‘f’_-‘f h@h%%néﬁtﬁéﬁcgﬁﬁga 7Y cPEn&S eguit® Erhfsta! .
Phe” ot epSBRlect G AUt o A (AP b AR B S SRR P e

nanufactq{in met hod of connection board according to any one of ( 6 )
t hrough ( *; and heating, pressing and lamnating at a tine the aligned

connecti o Poaids » cSfindbeloh NBoBARANELIFELATING! A F) OF whBRe RN | ON

conductor’ and t circurt are nade Tnto an alloy by so phase
netal i c Siddutsidi OlrdBld ROt ANd Canuat.i ve connected with each

ot her, and the connection boards are nechanically connected with each ot her

by an insyjypti Afhe 85hRe6@IBASHE AR adcbPAihe t BB i biEnQl JedHiesh i

mul ti-layer wiring board according to ( 15 ) ; wherein a liquid crystal
pol yner i )usetelrednadnis¥pdsid portesnof AW sohneatianetondusber dannect i on

board. (17) The manufacturing nmethod of nulti-layer wiring board according
to ( 15 )coreded witH metteek. conprising a step of form ng an outer |ayer
circuit after the step of heating, pressing and Ianinatin? at a tine.
(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



( 18 ) The manufacturing nethod of nulti-layer wiring board according to
any one of ( 15 ) through ( 17 ) , wherein a substrata having a conductor
circuit and/or a netallic foil is lamnated at a tine together with the
connection board. ( 19 ) A substrate for sem conductor package manufactured
by the nulti-layer wiring board according to (13) or (14) or the
multi-layer wiring board obtained by the manufacturing nmethod according to
any one of (15) through (18). (20) The substrate for sem conductor package

cccor O e GATBESbA S8 e, BB SRR o o
ST, coni e SaC GRS CPBS Sl Bboc sy ) Sofyghe il td

manuf act WyNGHRI e nSUPst {Rd Selsdn 86Rb68NEYUSH T aPRE g BEEETHAT tO (
21 ) further conprising a step of formng a cavity at a position that a

sem condgne iidh iconBuEtARd id 2XposedE conduct or package manufactured by
using the substrate for sem conductor package according to ( 19 ) or ( 20 )

(24) A manuf aeleuentodebloflafhif 8€buL0Ng UCH M e PRIdR JSo SOARIdSorTiide
manuf acturi ng nmet hod of substrate for sem conductor package according to
(21) or (E2)6)(2WheTbénnehefcaipsshige mettadd iaf lageirc asdfiornedpaf kage
according to (24) further conprising a step of connecting a sem conduct or
chip to &#lomtdwettalldia chater ( 28)e EeeamhwiedE lirlichdlamsthahdfa sdvimbnduct or
package according ,to ( 24 ) or ( 25 ) further conprising a step of sealing
t he seni @@tdidiist laner which ded MispdsedBstivean dhe firgldeatminl kmhd
clainms the benefit of priority fromthe prior Japanese Patent Applications

No. 2001-1R¥EeRend Fheds BGoRAdiataEl ki diavesmangnhes cehbEerent zameval No.
O et 5 3o PR 0 e SR Bh Ao BR80Tl
E%RW &EBSS t(He %:‘rgg maerteaJ!lr}.%o:{g %%ﬂ_te%(%i%lrfé&ﬁg@gg s0O @hat %BL%Fon%%Sc Iol?lTI ON OF
conductor is formed, and then the third metallic 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 second 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
so 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



Fig. 1 is a cross-sectional view for explaining an enbodi nent of the

pr esent

I nvention. Fig. 2 is a cross-sectional view show ng an enbod

of manufacturing nmethod for connection board of the present inventio
3 is a cross-sectional view show ng the enbodi nent of the present
invention. Fig. 4 is a cross-sectional view show ng an enbodi nent of
manuf acturing nmethod for connection board of the present invention.
is a cross-sectional view showing a process of lamnating at a tine

f th f
SRS e D L R D e T T
enbodi mergon% ik féHndIPé{LHxa%Uféﬂb%saed?“bs”ate for sem conduct or package

(11) The manufacturing method of connection board according
to any one of (6) through (10), wherein an adhesive sheet made
of at least one insulating resin composition is mounted so as
to cover the connection conductor, heated and pressed, and thus
the insulating resin composition layer is formed.

(12) The manufacturing method of connection board according
to any one of (6) through (11), wherein 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
a resultant laminate and then the supporting substrate is
removed therefrom.

(13) Amulti-layer wiring board in which c_:onnect:l.on 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

i ment
n. Fig.

Fig. 5



and a sem conduct or package fromthe connection board of the present
measuri ng

i nvention. Fig. 7 is a view of specification of patterns for

connection resistance used in Exanple 4 of the present invention.

8(a) and (b) are cross-sectional views of step of manufacturing sanple for

measuring connection resistance used in Exanple 4 of the present

Fig. 9 is a graph showing result of test for connection resistance

reliability evaluated in Exanple 4 of the present invention.
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(15) A manufacturing method of multi-layer wiring board

comprising the steps of: aligning at least two connection boards

obtained by the manufacturing method of connection board

according to any one of (6) through (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 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 to (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)



A connection board 11 of the present invention is, for exanple, as shown in
Fig. 1(a) , a board for connecting netallic foils 101 and 102 and conpri ses
an insulating resin conposition |ayer 121 and a connection conductor 13.
The connection conductor 13 is forned so as to pass through the insulating
resin conposition layer 121 in its thickness direction at |east at a
position where a conductor circuit is connected. Further, the connection
conductor 13 is exposed fromat |east one surface of the insulating resin
conpositi I 1 cQunect ) ed. from
he sur f SeRmsReing' & cal Ey ARTECOLETLIARMALEE & S dadfdiees Wil
enbedded jint R dlied nsul ating resin conposition layer 121 fromits surface.
In the former case, the connection conductor 13 nay be protruded in such a
manner t ai1)t ha masuvliEabtte 1S e thM Y IHubk M fed demidridifadbt o be
flat and then a netallic layer 112 is newy added. In the latter case, for
exanpl e, pRickadeddomisit ity Ctitet mahu€Q8PeEiAgYmBEhBAl fod MRl t A Hwn in
Fig. 1 ( b) , the connection board of the present invention my have a
conduct omwinimguitioak@ds azicord ey rtfoaamyoforiehef (U Jatimpugtsi(Lenposi ti on

| ayer 121. The conductor circuit 103 may be a netallic layer 111 as shown
in Fig. A22) JThe mangfiswhurhngimetiddiof, shbshratef forseadiddmiustoect i on
conductor 13 including exposed portions are preferably covered with

met al | i c Hagkade aceordiranpd d2 1of furtherecomprhsinga siteal of fioxming copper,
i ndium zinc, |ead) gold, platinum nickel, 11 pal l adium tin, alloys -
cont ai ni iy CAVitFast snpoedbéonf thathangeml corfiucer Lhir Ismywmaqurgied.wo or
nmore |ayers. Wien a conductor circuit nmade of two or_nore Iag;rs IS

connect ed,23% fs BRRIFIARPUCEPEM RASKAGR oMANMFHAGHEYRE L oRNe oS TRY r difteabi I ity
between netal s that these |ayers are suybjected tqg.soljid se tallic

di f f usi oﬁ%&%&e%Pﬁt%e%c?ﬁ"ﬁb?t% pz?r#ﬁ%ﬁ’tee??ﬁgﬁ&'ﬂgr‘é%émeﬂr Cr)r(rezo[ hrat t hese
| ayers ar | t,- b i h at t r whi ch s egual to
or | ower (?#gﬁ % hg{a%\q’ﬁ%ga\@tgeu‘%pig}ag;t ur?éeﬁg‘%da ??ne%%ﬁ 1 %é#l%% ,°rpr é)sascf%‘r?gq%and

| am nat i IJTE. taeTelel ur i.kg @Rﬁ$¥ELf [ GRjynection
board of t 6‘%&? nt E%eﬁﬂll on ﬁrﬁgmgﬁﬁgéd hgre! na terat\%i th Teference
to Fig. Zenfd doiiietidee giRikdldd adcdi@imef (@120 I(J formed of first
nmetal lic layer 21 serving as a connection conductor and second netallic
llayer 22 wighh ahbkf epghtrhera¥ahgCondthb@n éf ordhitcdndiedtd®t Pddadearyer 21.
The first nmetallic layer 21 is selectively renoved and thus the connection
conduct orackdrddd rfgorieed 24hi Eurtityn .compriisiitess stfep lr fdomiled®ti) ld ¢ | ayer
21 is desirably thicker than that of desired insulating | ayer because the
connect i crenciaeohdiicdior]l $hiip ftar redondudtatgleitdemitthi ckness nust be

det erm ned dependi ng on an anount that the first netallic layer 21 is

pol i shed (@26 r Fivevenahnfapbundrg smephédr @bl isgmigpnducionsulprdkage esin
conposi tion uﬁy 121, the thickness is preferably in a range of 5 to 100

er
dun. |f taccondidghges(24) aml(28) furkher ganprising Mmetepoot Ganiding

circuit to be caonnected 12
the semiconductor chip by a 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.



beconmes small and insulating property may be deteriorated. If the thickness
exceeds 100 dun, it is not preferable because the precision of working is
decreased at a tinme of renoving by etching unnecessary portions of netallic
foil. More preferably, the thickness is in a range of 20 to 80 ~m A

t hi ckness of the second netallic layer 22 is preferably in a range of 5 to
100 ~m If the thickness is snmaller than 5 hum a nechani cal strength of
the second netallic layer 22 is decreased and thus easily bent when the

first m?gg#%mlﬁlxdﬁo%eb%wlﬂg removed by etching. If the thickness

exceeds I't takes along tine to renove |ater the second netallic
layer 22, whicCgjigS NPt 318CQN0KE8 . sdBE1bNAEKRERY lﬁoﬂorekﬁia@hxngn a#h I ange
of 10 to 80 hum “The connection conductor is not especially [imted and may
be for medndbaifled@! iofelthd Yradend UnRRERSTH.Y portions of netallic foil
such as copper foil as described above or may be forned, by netal plating,
on a netallic Fagl. v ib 8 éFesensesti®BNal €DOW SHOMN &n GMBddiMerit on of

t he connection conductor. A thickness of the connection conductor is

pr ef er ablof mant fawtge i9fg mdthoDEdr 4vnndctivn thuaddess tile pmddeart than 5
Vim an inter-layer distance to conductor circuit to be connected becones
smal | andnvesidiain.ng property may be inferior. If the thickness exceeds 100
Vim it is not preferable because precision of working when unnecessary
portions of nmefdld.i 8 isiad cnoss-eeprdenal ¥iew abovingdcthe srhpdinagnt
preferably, the thickness is in a range of 20 to 80 hum Next, the

i nsul ati oF ri&e Prefgdsiinventigper 121 is 13  formed so as to cover the
connection conductor 13 ( Fig .2 é c A L .. The insulating resjn

conposi tion | afdd-r éf &8st Grags aseaytenahayiew hOHRe idh %ﬁﬁ#@r% an
insulating resin suych as therno ting resin, ot Q-curld resin

t her mopl £ MERHRAGT NG BERE & o Fomeqial bRand o4 e Rriietea

t her nosettin 1:resin, there may be used thernpsetting resins prepared such
that at 'Y resin selected froma group of epoxy resin,

bi sl el m de- { g3z B 1LY Dol WBIGAS Vel WHIRAHY |2 S 4 0P hENO
resin, unsaturafé€d polyester resin, nelamne resin, urea resin,

pol yi socyanatf fiedl Bt 4 YifB £8Pkt 1SS Youlrdd of &dd pri¥bRRG d¥Sithon _
benzguanam ne resi'h, diallyl phthalate resin, silicohe-nodified epoxy resin,
silicone-g@dd e mludewird ¢e i Bcb P enzed lsdutene resin is nixed
with, if necessary, curing agent or curing accelerator therefor and a
resul tant m xt grigy.i $ heahedre8sasetoibfalnvieweshowinigdans taisodimentur ed
state. As the aforenentioned photo-curing resin, for exanple, there may be
used photar stiepriprr mannfaptapangch subbtirhée #dir kemitondactesipaciagst ed
froma group of unsaturated polyester resin, polyesteracrylate resin,

ur et hana@nd & semdsiondwitio pagkageatfaomethe aaunepbkonchgandeof ekhen i s

m xed with, if necessary, photo-initiator, curing agent or curing

accel er atryregeny ginyreniikP: resul tant mixture is heated so as to be in a
sem -cured state or_a cured state. As the aforenentioned thernnglastic

resin, for exadpi%, 7%k ¥1pH\PHEPESLHLICRELAB AR ECFREERT T P such

that at connection resistance used 1in 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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14 | east one resin selected froma group of polycarbonate resin,

pol ysul phone resin, polyetherimde resin, thernoplastic polyimde resin,
tetrafl uoropol yet hyl ene resin, hexafl uoropol ypropyl ene resin,

pol yet her et herketone resin, vinyl chloride resin, polyethylene resin,

pol yam di m de resin, polyphenylensulfide resin, polyoxybenzate resin,
aromati c polyester resin and liquid crystal. Furthernore, what is nmade into
the shape of a filmcan be used by heating , form ng and cooling at |east
one above-nentioned thernoplastic resin. The aforenentioned insul ating
resin may be used alone or a m xed body of different kinds of insulating

resins Mo iase bl Knd SO GO Fili rEvkanP WIS hibEvigyer of connect i on

board of the present 1nvention. Further, an iIns ting resin containing an
inorganic filler RanddtildCbod®Y 28 YeCfhe THBebBAL IBAVEntibhCLs | SEAS!
especially limted and conventionally known inorganic fillers may be used.
Exanpl es fanigies | Bar siiews i Figl 1 (%) UdehGaf@ FHiCEbrReBBLhgGhet &1 1 1¢ ckel ,
gold or sliver, silica, nmetal oxide or a resin particle with such materials
bei ng netgd+1d avedaddaneoand ldonprderest an naisilad tl e resinl @dmpds Dfion

insul ating resin conposition, a non-conductive filler is used desirably. It
i s preferiablexr t D21 tdnd | @ascbanepgipasicomhnpos t 130 udhe fosnnéeet porsent

i nvention contains a thernoplastic resin because a resin needs not to be
new y apptomihdtomlsubsfranedsa aade pass thnougdf thedmsud adiplgresiny of

| ayers . More preferably, the insulating resin conposition used for the
present igpmERgigHLOn J@Yﬁms\ﬂJatiinnétﬁei’xhgcbﬁﬁﬁ%ﬂﬂ-FGﬁtéeﬁt atnlegstsat g
liquid crystal polymer serving as a thernoplastic resin. If the insulating

resin cob@As}icPTE gHeHiTith §ORAUCEOTd CAFrFYLLal 1§0PPRBPCEEdns T RET Y i near

o of T cortib CPANGPEA0Br TN FERT 1] T SKPPEAD LT ATLRaRT 0o Berfecs
iti th it h ti f ti tor. i id

rystal o e ChseheFipS SR SomRper R T St p s atty RewndEhtol,

hi gh f P td i i h .

A 1 au d SRYRREROE 3RS U HECBB S ERR AR S EAce SPIEE {AsRERRLAG Prase

tenperat %eestrgrepf‘ggggp%&%abjf LECRYEE Jil fiag Hd héﬁlﬁ@&d?dlrﬁfﬂt%w thgat ment

t enper at ure ess sol dering. SpecifiC exanples o iquid crysta

ol ymer i WS 6%535 3 1 Q, - 1200,
IF;C- {300 (:P?éade n%iyn%gﬁnsajhﬁuf{f%ct ur e:l'd@'t'jé;fr %gé%gﬁ&ggt %co r'{‘;r%t%algg Egg'é,é "Lt gﬁ;) ,

ECOONCL B0 G drinfedd @ alsdiTe t RBNEb K6 &t £6in yorie t 0L Th Bal pfotrudéd. )
series, ECONOL E6000 (trade nane manufactured by Sum tono Chem cal Co. ,

Ltd. ) seinesuchWECHIANMASEhatEEhRALIAS80atVRGTRASCh368ompEET RA0A2BAYeVECTRA
A410 (trade nanes manufactured by Polyplastics Co., Ltd. ) , EPE-240G30 (
trade nanE2hdsupatished to/beifilatbapfithémsaimednllic layer 11RABRWWLY- 5000H
(trade nane manufactured by Unitika Co., Ltd.), NOVACCRRATE E322630,
E335630, #@e@400@3bhetlatdemeanse, foresenplted efch\backysimg eqheharbl Co. (
Ltd. ) and BI AC (trade nanes nmanufactured by Japan Gore-Tex Inc.). An

i nsul at i nRf reaPPeE JApvshe i BRrieYmeR- directly applied on a substrate surface

i ih a connect on conduct gr bel 19 | QRIS ARSLERL: o S8 ntSb Y8t

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, =zinc, 1lead, gold, platinum, nickel,
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be applied to a surface of plastic filmsuch as polyethyl ene terephthal ate
filmor netallic foil such as copper foil, alumnumfoil or the I|ike,
serving as a carrier. Then, a resultant filmis heated and dried so as to
produce a dry film adhesive sheet . The adhesive sheet is cut with required
size and | am nated or pressed on the substrate with the connection
conductor being fornmed thereat. In this way, the insulating resin
conposition |ayer may be formed. A thickness of the insulating resin

conposi tion.l ayer i referably in range Qf .1 tq 100 Vim If_the
th%knes?q%%'e%%a ‘ilqusyn,c%t%ig”i& faﬁ:mﬁetaﬁoco St :gytpf?e SR i ng
resin co i.tJ 0 i W Ekar i.C S o] i esi trength is
decreaseg‘.%%l%flét h%&h%gﬁﬁgggge;fgyea s%oéﬁn%xfﬁncﬁr}(zoﬁgéﬂ?éad@ﬁ aga:ous
when making 48 §@n i I35 | ys 4+ t he

t hi c_kness?%?l s in 030?, gﬁgg&gf mg&?d%f 7@"8) %lt %"’.%e_l ? agigfsll\)/g%g?cggﬁ%ﬁ@%bnlttai ned in
the insuljal ldagirap1a ¢eBROE! LLew $§Yﬁﬁgf&)/ﬁ§g Kb CRH &1 1¢b sconduct or

it is not preferable in view of connection reliability. Thus, it is nore

pref er ablya tua el Rveal st BRadi thdsdhlBrerdd ahecsubledeldntdeoi s YWrddng resin
conposition |ayer. The insulating resin conposition |ayer may be forned of
one | ayemetalllMe adiffisidmyend. mhdeerinite eas, alloySapr @anerialiexrfiacd or m t wo
or nore |ayers because thernal stress generated at a substrate surface in
pr essi ng et gha tweemerstthet ddredse lragohrse iran dneddr{agelest widimeszalon boar d
can be al so reduced. If the insulating resin conposition |layer formed of
two or nethelr7at a pmperatyreciaheh ds equahda ayekewer thanmmadealsingown in
Fig. 3 ( a) , side surfaces of insulating resin conposition |layers 121a
and 121b fesmenaiune atnautimengtreeahingnpRsessbng | @ rlaminaingHose a
side surface of the connection conductor 13. Alternatively, as shown in
Fig. 3 (% YMme.only the side surface of the insulating resin composition

e 1212, T \oPRe el 0% SHLLEE RS, SRBIBS L KELL 0 L
o L Uy L5 R GRRAELE! SRobRERE s 58 AL A g o0 by

differen t?{ r‘@e%‘i{caé Y iy atj on, presence or absence of filler, type of
filler or its content, averade particle dianmeter of filler, particle shape

of filler, speq Lompdkate! hehiflik! thyetl 22 (FOYl d2fiysiod AMN®Io# S Used

when the insulating resin conposition layer Is Tornmed Into a nmulti-Iayer

struct ur e a5 dRtaniliediapeyez: tde-Jimliad ar ¥6habcPObM ESndBYLHE dtxpd al one
by utilizing its characteristic that it easily fornms a nulti-Iayer

st ruct ur esdddifl me®B1a1babape P22k €5 LU B £ i d 101 (r@dimio¥alaEoRdl t 18n Hrdwei Ng
formed and thus a nmulti-layer structure can be provided. It is preferable

t o perf orthen fimsgheretad lirccdiayent 2flor Bheufinst métakbbsebaper@id et al | i c
| ayer prior to formng of insulating resin conposition |ayer in view of

i npr ovi ngelesttriorgith memastest angbritharst the tdennestulen igapdustior cohplosi ti on.
Then, the insulating resin conposition |layer 121 formed by the

above- desfarmad) (Fither2 () Jool i shed such that the connection conductor 13 is

exposed. Thus, the connection board 18 .
A thickness of the first metallic layer 21 is 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 1s polished and removed in the next step for polishing
the insulating resin composition layer 121, the thickness is
preferably in a range of 5 to 100 um. If the thickness is smaller

than 5 um, a distance to conductor circuit to be connected

12



of the present invention that the connection conductor is fornmed so as to
pass through the insulating resin conposition layer in its thickness
direction can be obtained (Fig. 2 (d) ) . Further, by selectively renoving
the second netallic layer 22 shown in Fig 2 (d) , the connection board with
the conductor circuit 103 shown in Fig. 2(e) can be obtained. According to
the present invention, it is inportant that the connection conductor is
formed so as to pass through the insulating resin conposition layer inits
t hi cknessg direction.at_l| east at osition where.th onductor .cirguit is
connect e AR, Rdert§ e et RebBRA NG TE PeoTREREIOREERAr (iht wi res
are embedged 4 tc?m%’%selaﬂééga‘s’rxod“ o 18" £s %{H‘Eegﬁlsge?%bﬁguﬁécbﬂ%éré&?és

t her ebet ween. us, even It a conducdtor circuit of two Tayers for

connect i qfi-d st SfHd t bikidd e15C00860508 §RNAOk 1R RAY QUM

connecti nérr%/ me p‘gfrif‘g? _rredﬁ%t ?Jnexpect _eg p%gi ti tc'):n. _Conseque_nt_r&{ tl)¥ IS

di fficul tefh GRNGHInSEdd SHFOPBISE Xng| & tmddIn 1 gheQ{eCl Si Qordn the
ot her hand, according to the present invention, a connection conductor
cannot bgrfedmehBf, UWHXPaGilachdisidd o A G-diys oF figesigeyin, can be
formed wth high precision. Anetallic foil may be further applied on a
surface of conpeehioRnEésSsBE LR SePond®thetulidld 3ayen 2N esiprsatatatsigy r esi n
conposition |ayer 121 and/or on a surface of conductor circuit fornmed on a
surface difn teheraxgeed i50rtoca0duamor . TAl tiee nclhl clabess al ¢ remd bt theoh as a
nmetal plating or an etching may be performed for such surfaces . In this
way, a cdneuct armechanicakmtnenagtdhded bheasecend Medallin dayere22pis i ed.
The netallic filmcan be 19 formed by, for exanple, a nethod of

per f or mi ripareaged|and; hyspeasgilat Pegtswbseqteat f1vsappetebiiontayer

pal | adi u a vacuun1fi|n1fornin§ met hod such as copger sguttering or copper
sputteri %1 wStFeterolvedy semayesd Basdching,t &f tha fhirknggsiexcesRds as
silver paste, supstituted or electrol ess gol | ating, electrolysjs or

ol ectrol S8 e Thg et dang bike Ceraneve Jabef inipetert it (g o
ni ckel / pal | adi | d or, electrol ysi.s _qr e t,.ol ess platin f_tin or tin
2 Toy. | ol AT Sefef st SERO AT o LS it Th AR RnAbtY o e
on the co t [ rcuiqt t to the connection conductor. In order to
formthe %gtrgp Iga{nné;%e&ééolnongég irhgfl oard of the present invention, half

etching is per fﬁfé‘%nh%c%ﬂolﬁih%ﬁﬁﬁét%:r ¢st hoE éé’ﬁeé‘i&f#i PimPtediCAid ! vely

t hi ck conductor other than the protruded portion, so that the protruded

portion igay Yedrméfchy SE1EUL BAELY HemcVihd QﬁﬁéeésBHr?F BbERIoRS dhat
t hi nned conductor circuit portion and the protruded portion are |left.

Al ter nat invet 311 £d tFyill BAchi 4€ Wdpper FoiTeds dedorsEd isbsredbrcRapasd i on
termnals are nade to be thick by plating. Al though the connection board of

t he presefdrmedyerty ameticsl olechiosy, byn uesinmst &l CoopisiY ewiieh adifPeteryer
formed of two |ayers, as the conposite netallic |ayer used for the present
i nvent i orgespvahpasndd tdenal inc 4 ayem# guratddrof offhr thel aymnmectsiahown in
Fig. 4 ( a) is preferably used froman econom cal point of view This is
because cepptuctar preffer Abigkness f of tthe f iconnegtdgn | gondyetofr ok an

econom cal point of viewand it _is
preferably in a range of 5 to 100 pm. If the thickness is smaller

than 5 ym, an inter-layer distance to conductor circuilt to be
connected becomes small and insulating property may be inferior.
If the thickness exceeds 100 pm, it 1s 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 1nsulating resin composition layer 121 is

13



20 considered to use nickel or its alloy for the second netallic |ayer
with different etching renoval condition from copper. Neverthel ess, nickel
or its alloy is nore expensive than copper. Wien the conposite netallic

| ayer is formed of two layers, high nmechanical strength is required for the
second netallic layer serving as a support for the connection conductor
which is fornmed fromthe first netallic layer. Thus, a certain thickness is
required for the second netallic |ayer and a | arge anount of expensive

metal nu be ysed. Accordin c [ |l r t hree

| ayers t%ﬁrﬂ}es&] g8t &F #eod%ﬁs' ngFhmgn%&gnne%%%?\sﬁto\?‘g@eﬁ%&{ F?c&%@ér%%‘

di fferent etchi 8 I i tdsqn fr fir tallic
| ayers so as tg%%e i(rare%&\g%t\}g'l%qhﬁi% t?fe‘)t"%regestr{'rttq'ﬁed %%&&annﬁ%%ﬁsﬁar%e?and t he
second t I Gyl gyer d i Rl BYE éna,gi@s er as
the fi rg?%eeltfaﬁhla? F‘a?é’?"%&%ﬁgggugﬁﬁs?g?ﬁgi ?Me%%%\%irﬁlggrll and i(;é(cel ent
mechani calg stheRdble £8In§e iAW ,d65ho¥o I BhEiN@S Fe@fint, NetHdvinsh TS @id i C

| ayer in such conposite netallic l'ayer forned of three |ayers is as small
as possi Mexiand d samiefaimdd Yarddyox ranxg.of 0.05 to 5 E~m |f the
thickness is smaller than 0.05 ~, m when deposition defects are generated
at a plated filas the aporengniionyé@rtidrmosdist iy relsingl lthgreeapuse of its
smal | thickness, such defects are not thoroughly covered by the plated
film Thuse&theaimbedtping Xésinks pirephxednsyclartdajecatrlatast onbaresire first
nmetallic layer is renoved by etching, the second netallic |ayer may be
eroded, @elaatehtfrmy daaraipn ofambaxriisresin alisnal efimidamictasineny be
decreased. If the thickness exceeds 5 ~.im the problens are 21  not
present edregilsi RlyHyide hEegdss FPRNABCEVLALS F8FiPe PRENCAsSEESIhich is

not econom cal. Thicknesses of the first and the second netallic |ayers of
the conpd¥isaFurated i polypstey; (TPt ceMPAPBLEC LT Y sHFEAaTEH Y he case

f the above-described it tallic | f d of | . A
et hod { Q10 HASQEARE T ot urt HH e 0 AR TR & 11 1Pl St

i i b i h i I i I ill b
Vet o B! " ECATASIL© LA @ ol ddese | AYRLs 1 1] b
the firstespiabld d@¥led] thBo3ec0Nd FELERL I C | Vel dinanthdiieddird

as SHo 1. .

mstallicﬁayer I'S prepared wn in 4( a) en, as shown in

Fig. 4 ( S P Hd' G dAT ahatfen fof O TEBL PepdaREs 8] 15NR1£8ANRLENR ON

OJ? }?&’i
conductor 13 by amnation of resist Tilmon the surface of the first

netal lic {@yRicebbarddcuRengbigenpast Rartidd habblapdtdeVehepensr #hd ear
surface is protected by lamnating the etching resist 44 entirely on the

rear surfagesalda@tPAsikigrbhts hear edosbightto bdhha semifbusbdretatéd i C

| ayer 41 is selectively renoved by etching. After the resist 44 is renoved,
t he thir dotred adurexd | styeette i S subsequently renoved by etching . As a result |,
a conposite netallic layer 46 with the connection conductor 13 being forned
t hereat can be Asbtthienedofreimgntionpd phhén-guplingaresinof fer rexanpley e
formed on the conposite netallic layer 46, a larger quantity of connection
boards cafhere graxi Re15RE PRIEQ WY ros g RePared Huach nhat tat
nmetallic | ayer 46 at which the connection conductor 13 is_not_fornmed

opposes al@dfh g0e Besippiplecird fnom AR P HPERtHEE LY RRIVRTTSF ness

and area rzezsin, polyesteracrylate resin, urethanacrylate resin,

siliconacrylate resin and epoxyacrylate resin is mixed with,
1f 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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than those of the conposite netallic |layer 46 with the connection conductor
being formed thereon, and is placed thereon. Alternatively, a plurality of
the conposite netallic |ayer 46 nay oppose both surfaces of the supporting
substrate 444 and be placed thereon. Further, an adhesive sheet that is
made of insulating resin conposition and | arger than the conposite netallic
| ayer 46 is placed on the connection conductor 13. Aresultant lamnate is
heat ed and pressed from both sides and thus an insulating resin conposition
| ayer 121 is .formed ig.. 4(d Thereafter e insulating resin
composi t IRatgRR ot psafifiaa st & 0kBhp SL RATTiRR It TRy of (e
connecti tor. 13 1.5 .exp r m

Foripttile e TR IR G RS | e

perforne a res IS cut 1nto sheet W

size and ong rom-t pporti :%%3 Jﬁn?eolﬁfeﬁ:h s Wa¥gilfe

connect i &{1 o\g{rq%elf_s obtllabiesr@é (Fi g.ﬁgi:f §1tc'rl' pre ets}_elr%rﬁté]ned stepsstnlh'ncl ude
general  HBRF NRHIJAYIIpy1¥TE NBe#if ONPBEBtherbEHbketBRB 3% A St €p Of
formng a netallic fil'mon an exposed surface of the connection conductor

13 by pl atinia @ﬁlé@uaé&rém,aﬂdl?\eﬁnypeﬁé it NpolPemiigl e ddinm The
connection board obtained by performng the above-described steps is not

limted tpplyphetylfdn@ulsiden 88898, | pdiydpxybendatle apdsih, nenessaiic
connection boards with various configurations can be obtained. For exanple,
after thecyestemmeesin anfaybgui® afysfial.. Fathesmoeleqcwhatl iss madw/ed, t he
conductor circuit 103 may be forned (Fig. 4(g)). Alternatively, after the
entire sdgdmd tinet shebe bfyarfilmican deouseéd byehedtingxpobaming mhdetal lic
| ayer 43 nmay be renoved (Fig. 4(h) ) . If the conductor circuit 103 is
fornmed, taRekimg @thdieast enenphoves meniiianed hrgmandkas tireasd® -conduct or
circuit 103 is not formed may be renoved. It is efficient and preferable to

f ](c)r m t hF i nsul g'lhienﬁf?ﬁﬁ“ﬁn?iﬁ%ﬁgijﬂ%;hlar% r&?fiﬁ?s?mj be uggHert edscH%;at made

I? ypes of a%h@%ﬁéeqs#ﬁv %%?ﬁ%é%?@fak&n s b g el R dnd 5SS e o RO | e
46 ] i 444 i

boar d carf e tBaT TSI ShiNE atant BRECS I LoR el 44 b2, SoRnrkE Tl B, 2"

predet er Paeingl 45oJdiiS, 1hbeh®18R%S! PhEriflef! ' ChbY1 HRIHGAGL S, L he

connecti on board. ayer wWiring boarl o e present invention can

be obt ai i [ ' th
ago\cl’e_ g;%ﬂbdgéﬁ% r@r %aﬁi*@%i&%&gagogﬂﬁih% Rag g8 ﬁ’%’é&! ”?fi] y the

two or nore connection boards are aligne eat ed,

pressed aifbAHAAEed 13 8siAdE edpediAny LRI SLBSAR@ IOV ddia1cgpduct or
circuit and/or netallic foil may be lamnated at a tine together with the

connect i (thdwanLfloegahlie I ESOE magvse uised .anBxafipies F ghbtindyeaiiom ri ng
board of the present invention can be fornmed. The nmulti-layer wiring board
of the pritsddr inegdntean conductive particle of nickel, gold or sliver,
silica, metal oxide or a resin particle with such materials
being metal-plated thereon. In order to maintain 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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characterized in that correspondi ng conductor circuits of opposing
connection board, correspondi ng connecti on conductor and correspondi ng
conductor circuit or correspondi ng connection conductors are made into an
all oy by solid phase netallic diffusion or nelt-bonding and thus are
conduct with 24 each other and contact surfaces other than contact
surfaces of the correspondi ng conductor circuits, the correspondi ng
connection conductor and the correspondi ng conductor circuit or the

(nsulat P ReR R AT RV 36238 of LBt aRBAREN I Lot o
ot or nal T ARSHIB rRGHRICOARRSIE TOn KaRRIEIAD PG IR o

herein sqasmid: B diahl, Ngrs Shathd+ QRHIRAIH ¢oe2R183Ehe cah B ductive

connecti on. "I n opposing connection boards, contact surfaces other than
contact sy baceso8brt 6 Ut @EPeBPpRY . COMMNS! Ot Qis' e¥EbStivBe1f QFf&fPONdi Ng
connection conductor and the correspondi ng conductor circuit or the
corresporst NPaMORaeLhyORLC AN dYLiner THCLnERl SOMMGCirestinl assipadid syl ati ng
resin conposition |ayers, insulating resin conposition |ayer and connection
conduct ortciectHers wiath ngprress thi crd b sednmec t Byre rcamducosluctzorliguicii t . At
atime of lamnating at a tinme, for exanple, as showmnin Fig. 5( a) , a
connect i ery=sthadupodymes vbedafvediicopresant invenViendpreLenalely ihas
conductor 13 of connection board Il or IV are not on a line extended in a
di recti ol &¥ Cpasshihghenrofighhase tommettion temperafrre Hirom smegiidc
structure may be provided. In this case, the conductor circuit may be

def or med PhRfesttgbinematisy ph@sfect PohlauifdscrretatmpobE¥mast Bithr 288 Thus,
it is preferable to use Sn i nsul ating resin conposition wth high nodul us

of el ast %% RYIRSF afnthe § TERRSL SeMpegA threctgmese RiefafaRighnect i on

b dil L, I 11 d IV i nt i 25 id f [ ti-| iri

boar d. 1 pegangedf dam g indthad A i, tuaattery; {amneratie ARF o nore
| , i | ti d i i i | h hi gh
ool v kLY SE1 SRMAG, | GpblT SR MR & LOK 11 BT Wpefid 1 O
modul us o4 i L il Th)
Shect 11 o B £aLIaA0TAR! 0D 264 PERE2 SO0 AaR! Py TREANS, Fo Al O 1Y

than 0. 0GR (GRR at pa.08at i NG LRIer AbMES, affhdMdRiRPr ehgr allipgstal to

or larger than 0.001 Gpa, and is especially preferably equal to or |arger

than 0. OldfcHentdans ¢ o®dul us.taf, )l adoNdy oE2006U! Qiirdde’ €Sidhe
conposition can be neasured by usi ng ARES manufactured by Rheonetric

Sci ent i f imarfdEadtiuked Bf EuntltgMat@femicdY aapen@rdf) sdites, tROONOIAt UrE S
increased at a rate of 5C/mn.). An insulating resin conposition containing
a t her noE&ENIG ¢ trafemanse masfufaaitiureds by Sumi tdreo iChemiatalnQor editd. )
conposition | ayer serving as an outernost |ayer of connection board, and
nor e prefs@riss, HEGTRAUIARThg VEGTRA doriths i MBAIRA dht 3 niVRETRA iARAQ cryst al
polymer is used. Further, subsequent to lamnation at a tine, an outer

| ayer ci MBSTRAAA LG e(trrdednanes hsapufarkysed RyePFyphastiqsay@- miring
board by platingﬁor etchin A substrate for sem conductor gackage of the

present  ifhferki BRE-24REA0+ &E‘E‘%ﬂ"e&aﬂv mRvEachered RveMytenpishd kaifiect i on
board or lt]-Layer, w Il b urther, the substrate for._sem conductor
package 't'ht!tf}r s&éﬁl{wgﬁfgghgﬂa‘&?ﬁi}ényemq %ﬁtWﬁdcﬁyénEg{?ﬁ]?onductor
chip is unted.s A MURCRHATE BN | Hasutedh SYE A ded P (Bhae

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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sem conduct or package i ncludes the manufacturing nmethod of the
above-descri bed connection board or nulti-layer wiring board. Further, a
step of formng a cavity that a sem conductor chip is nounted may be

provi ded after the step of heating, pressing and lam nating at a tinme. A
sem conduct or package of the present invention is manufactured by using the
above- descri bed connection board, nmufti-layer wiring board or substrate for
sem conduct or package . For this reason, a nanufacturing nmethod of the

' dyct include_th f ' th f. .t
bove. dedtt (PELARShe: A SHEBBGRdoEHE PRty BF 1l FRAD ToAeBr LR at e for
' duct h ti ' t hi d
connect | N RS, (ELHhy U, A FEELES BBLT | Saf 2ETRERREH Soutr P 20
pe provi el MFOVEL1 BrStER Auakaldobiddle. SETRCAdNALAY, Chifdy desin
may be provided. At a tine of nounting a sem conductor chip, a substrate

for sem conduct M+ RAAkAYS héatedand dradiedof 48Md tprdiRiderd geytfPma t a

tenperature of about 200C. Then, the substrate may be curved because of

thi s heatidiksikhe sHidt MBYhBeadhedied shékt NUs catWvienbpaghigegt £pzémy be
difficult . This is caused by a difference between a thermal expansion
coeffici e4rid Qfanittled ogptessadcONIse subs taate Rathothel domgededen . For
this reason, it is inportant to nake a thernmal expansion coefficient of the
i nsul at i ngpondasd o bgiasy tioameae thexeati.0 Thathbs way| nthé alresubatingf
copper, i . a . , about 18 ppmiC . If a thernosetting resin is used for the
i nsul at i mesiosiconprpbsion okayew gnay dre 2formednnect i on board, a curved
substrate is returned to its original state after a sem conductor chip is
mounted. |f a th&hAopnessi ef itde Anpylasdagr vesimeompagiddion lpgernls
conposition | ayer, however, thermal distortion_ renmains because of_incline

within t RrefRraRbYr 48:3 £apgseiaf Af® 190@ Miuhs{f dhe thickressds smallerits
nccor 0 ngfBa wharky « Rty ol St Eele ol £ rlqthe  ndiArdag Festht ron.
Cayera | CotReerifon PabRolntenth, aR e E ROk 88, oF Fraidihédfed I>'C
Pt toraeetdaE Porhadrehaod! Ol SRR SIS EE SNd bi(h 081 OC. 00

sheet wi ty, &4 dd @Y q%ta%%d?}maﬁ :ﬁ&kgﬂaﬁ]éér%o%%%h‘t@gt Paérhhiﬂéé‘ess of

25 ~m are successively lam™nated wth ea SO as orm an

insul ati ng i8] @hagaposmaferbﬂéff@fabl e H@haBRHBEsOf s PGl iashadgkesEn is 20
~.4m an unpolished | ayer with a thickness of 50 ~u,mand a |layer with a

t hi ckness3 ofo 570 Mui enai ned as a result of polishing exist at a core portion
of base material. The layer of 5 ~u, maffects generation of curve, but the
| ayer of 50 hurnficebr nbtbbléecarsucbngadaedt iimn. tHeonsespiatinyg maspmge does
not occur at a time of nounting a sem conductor chip. In order to obtain
such struconpesitiordayeeartovernthgofhevconnelcddoa comduntes, dgft 25 motn nay be

pressed. Exanple 1 As shown in Fig . 4 ( a ) , a conposite netallic |layer 4
f ormed 28preferable in view of 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
a 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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of 70 umof first metallic layer 41 nade of copper, 0.2 Eun of third
nmetallic |ayer 43 nade of nickel and 35 ~, GCn of second netallic |ayer 42
made of copper was prepared. As shown in Fig. 4(b), a resist NCP225 or

NI T225 (trade nanme manufactured by N chigo-Mrton Co.,Ltd.) serving as an
etching resist 44 was |lamnated on a surface of the first metallic layer 41
under conditions such as 110C of roll tenperature and 0.6 nimn. of rol
speed, forned under exposure conditions such as 80 mJ/cnR2 of accumul at ed

cxposiy e AIPANY. #15veLaRedo" HOSRIL UILRAEP0% Snioh UL aRH BHFEGL 00 1o
surf ace 5 OBl gbel - AL ELECkrh B d A AFLET8 il AR 50 16G8Ial1 4l and

exposi ng € same conditTons as above. en, an a i ne etching
A proces Lyt | ”EHEQ I [\ as an
et chant 3&1?‘%%%?%\%’#%?%3 nic g?eﬁggc‘tsﬁiggggh%ﬁgé Egé?i%érrr%? éldlj?% | ayer
41 and thggpdde fd rstigeet shbksctaysf 4herazongeettionel ¥onaaeyed bys et ching.
In this way, the connection conductor 13 was forned. Operational conditions
at this tirpempieivsiypstaadshoeh iRati d¢ndi,t yndy prddensarEaca ¢ange of
|35 to 145 g/, a density of chlorine was 145 to 170 g/l, a density of
anmoni um 4% inBud atdnger&§i% donppsitidn daperViexld nag oppose dhed8sidéo 8.5
and a specific gravity was in a range of 1. 2 to 1. 215 . A tenperature was
50C and aswnfage pfedsucenheotiab@ondautdiel dw \ESthe iasudaddngfrésing to 1.
5 kg/cn2. Such conditions were determ ned such that conditions that a

ni ckel | ayompesttiony wdthhetwdi ot mming | Layengerdisa3formedxpdymesatofl |
portions other than the connection 29 conductor were optim zed while

adj ust i ngleselRein®f esivey cPmpegithangi kg PepuSpd i pEe TPERLeX¥HR1%t chi ng

resist 44 was renpved_by sodi.um hydrate solution. The ni | .l ayer servin
as the tHiigtingyished I%ygﬁrg§e§é>sg%é13§éﬁ ? F?rﬁ'lﬁw'big&kﬁpﬁﬁ ‘B’g§/ usi ng

MELSTRI P N950 (trade na manuf acrured b ltex Inc.). and, t hus copper

| ayer ser¥% agfgﬁﬁ é‘}é’gai‘d’%tg#fl%r?ré?/%r g/%2 Wﬁéfcéﬁdfse%i%‘g?gf?%hal
conditions_at that ti re _as | ows 0 f 9 TRI P
Toom 1 GPrareRds of heetHe ot f%g%ﬁﬁ 1 ‘f‘a’ﬂ?%o‘ﬁfT1 %&&%&su_ﬁygggggén%%ﬁki de

sol ution N I ] ended. A
Fesul t ant A or s B e T B ahe Rl i H1MES PR ELCL QU SR e Ve
(Trom abgye.apd. B@a@ﬂlt'y’\?]f‘ £13198.0f 18.a91 § uia B 1@ poriRet NisSuygy. the

ni ckel |ayer serving as“the third netallic | ayer "43 was sel ectively renoved
by et chi ngnedhele hsul {266y FAtHYmpod 1tiic) 1642E0Q s( FBRMEAciHEBdabY Mec
Co. , Ltd. ) was sprayed onto an exposed surface and a rougheni ng treatnent
was per f opieei Upayet et idaasl, aeppesceiibéacabos, aheedtiquid esysbawn in
Fig. 4 ( ¢c) , the conposite netallic |layer 46 with the connection

conduct or pdBymer may benesled helrcass byast bbi zingdl t\ehiaractleeisatpothat
netallic | ayer 46 was nounted on both surfaces of supporting substrate 444
whi ch hasit edstkneborms almmiitic myen stduchure idseflifnensaghdsiseaft han

t hose of the conposite netallic |ayer 46 such that the connection conductor
13 is pl aseteeculanecosientation: athat timee of rReinshpfirrmed G| thes| dyers 46

were nmounted on_the both sides of the suggorting substrate 444 at the sane
posi t i onsMu¥kislayeynshguabure gan B  PEAVIdedas fol | ows. Namely, guide

hol f d j d h [ b 444
or cdet orm ned pRGiY GHREGAEARE RS RE et APPRPSRADE: ExA8 WAAE SFe (o be

d ' both _sid . TN ' id
E‘S?’Qltsl,e_ soR HAEARY G haBRasa e von e e 1F R BEESE L RoRiRg §§n%:c’,'si e
Tape or o Abryeriaa PRshc cHMIRIIE oI, SITeE AP Moo Hhentvta Call ™"

hol es . Egmhsﬁhqif ehbeet EyREACHSES tR-PAREL ] H01 By Rels1dl Bofifdsipebide 1 ) a

si npl e substanCe of copper or SUS, 2 ) a substrate produced by formng a
metal lic layer fheR, tHd 388 uQfathaseraBlAr ¢Ghp&§1©DbY i 1dyer a2 1TEGLRBY
(registered trademark of E.I. Dupont de Nenours and Conpany) , 3 ) a
substr at epbpr athéc edbbyet @estpgbpaoyianma ois THHdIANHgEgsathr ethdtr atkear k of
E. 1. Dupont de Nemours and Conpany) on a surface of core base material of
copper orc&hbecihen cdnidwitdaOlBurs exposedt ZEBhukintbé danpectiony/board

pol ymers BI AC (manufactured by Japan Gore-Tex Inc.) serving as adhesive
sheets of insulating resin conposition were nounted in that order so as to
cover the entire conposite netallic I%%Frs 46 mounted on the both sides of
the supporting substrate 444. Further,”™a polyimde film (manufactured by
Ube Industries. Ltd. ) was placed so as to cover the adhesive sheet for

rel easing. Then, a resultant |am nate was heated and pressed fromits both
sides at a tenperature of 333C and a pressure of 4 MPa for 5 mnutes , the




31 polished at both sides by roll polishing. At that tine, a rotating
speed of polishing rolls 47 and a | oad applied at an interval between the
rolls were adjusted. Polishing was repeated for four or five tinmes under a
condition that 4 hum of thickness was reduced for each polishing and thus
an entire surface of the connection conductor was exposed. Nanely, an
anount of polishing was about 20 ~.mfor each surface of the structure 500
After polishing, end portions of the supporting substrate were cut and

th i on board f i '

Ubstr o OF 188 pRaeht DRvEAFEE tnat O RobREREN B dlad dfor BRI
: X . ( . .

SUPEOY bt b HORL" BhEMhEBUNCkAL! sl i POLLA dompd gt S POLYAN0

| mproved.; J iy 3 (3 n%fssS&QPEéég:f@nn%%gd%%SQtﬁinE@r(@i -S@?{izbm G812 helSFLON on

a surface o?tcore %Ese mat er | copper or e connection bard
coul d be ﬂaﬁ%&%@twvtefigukeﬁ.%&hagtﬁ@dséwad et A1 111 aFels bragKowd he

ot her hand, in cases Of substrate produced by formng a netallic |layer on a
surface Crfidoaslagrrai:ﬁéi 8bnABEeish Bedyd Wil ehelEbh@Nctbegtstenet 10Rdemar k
of E.1. Dupont de Nenmours and Conpany) and substrate produced by a sinple
subst ancesHdwrt apPFigr RS ddre worseedimsd board coul d not be renpved from
the interface. Neverthel ess, the conposite netallic |ayer could be cut at a
portion that thecudiondg togtlselpates@ng dndenbioponttadis ampontahstthat r esi n.
Thus, as shown in Fig. 4(f), a connection board that was conducted to a

met al | i ¢ they evormettiingl woadluc tegh dsc fosmedosguasotot pasdi Bheougly the
obtained. It was 32 confirmed that productivity was_significantly

i npr oved. imEekating resdme compeRd tiepal ayer |1y dit sa Phihgkne AP By chi ng
and thus a connection board that had the co

nductor ciyrcyit 103 d
cont ai nec®¥ heagt e BT tHRRIbese 4he CRBABE .°5s°;s’ﬁ%'€/\{ﬂt iliﬁ ?‘?’b'.’e%? “ coul d
Cemoved Ang pvivsnrienel pifer “ASCREatP B e RRE s et eie U
b d wth th ti t I bui h i in Fig.
aCh) coul BLESE die e adad cEHE B STadfomdy Puldod NEEE MyBSeddgg ! T O
i | ati i Lti f b i 5 1 5d
of o | SEEE InFRTRATs] dladbstydir T ORABE. Dedil M0l Coo e had

subst ant i @] Ly, {1€08 2ot AYYIY 3éPNc8inbBLibe 98Semifrtetd 4 ayeEe16oul d be
obt ai ned by using 75 humof liquid crystal polyner. Exanple 2 Electroless

ni ckel pl @éhhdet £6° Gdril 35 bePpbi28rnBuPbAlddithetticil arly’ Beepergotmed! ati ng
wer e successively perforned upon surfaces of various connection boards

obt ai ned 49 Gxafpbetédd Powitildie CcOvesdquentiogs ditsuly ettt dultpl Bbi ng
treatnent were aligned as shown in Fig . 5 ( a ) by guide pins and

| ami nat edcaiinéct iaEine poassichgragiroudt BBEC high tdriexcisdhon.a Aol thel ayer
wiring board shown in Fig . 5 ( b ) was produced and its conductive
connect i oother hdany, ciceptdinmndqdhe wareseotf inveation.t hacorneetion

insul ating resin conposition between the connection boards was nelted again
and adhereengguetor 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. In thisway, aconductor circuit can be added

or a metallic film can be applied. The metallic film can be
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33 each other. When either of substitution type electroless tin plating
and reduction type electroless tin plating was utilized for plating of
connection boards, a nulti-layer wiring board could be produced.

El ectrol ess nickel plating; electroless palladiumplating and el ectrol ess
gold plating were perfornmed upon a connection board at an outernost |ayer
and electroless tin plating was perforned for inner connection boards and
thus a multi-layer wiring board was produced as descri bed above. Conductive

ti f ti-] i T d I f ' ti
and i BREegh i ok Vi | o RabRRe” ol pEneRiuin SR fetbiadh 00 | LT
f single,] | f |4 f
m ght " be G9REE R LSRG tb Wi A qipol pd RdF BB onded i nto
the i | Aty [ t | | A | b
For med. o oRe T e e B L oF JaBlos and o

sem conduGhfiit RAGKPAUS tHCERr Hh D6t GRA Yy aUBA 86, tfiaLIOBRERét N1 beagaked Fig. 4
( f ) obtained in anple 1. Firstly, in order to forma fine circuit on a

met al | i ¢ dutehslddider ¢atid)gsubstitateli o ectredesisngoadipiakiess of the
netallic layer 11l to 18 ~m was perfornmed by spraying an etchant, prepared
in such arswnldiad 108 g/éledtrolesss ipldrtdgen pefoximteclssl (gold, sul fic
acid and copper sulfate were m xed with each other and a resultant sol ution
was adj usilesttamlass i cabediectB0lgss platiéngi of mickeshimalladiweidodd des of
Fig. 6 ( a) at 35C of tenperature of solution ( Fig . 6 ( b)) . 34 A
this timar sleatndkysis ckneslealfraleis dlabme@f gl o deimdral k0¥ educed,

sol dering balls are easily placed on such thinned end portions.
Moreover, a protruded conductor referred to as a bump may

be formed on the conductor circuit connected to the connection
conductor. In order to form the bump on the connection board
of the present invention, half etching is performed in a
thickness 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 conductor 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
is 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 1is
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Then, as shown in Fig. 6(c), the conductor circuit 103 was fornmed by

sel ectively renoving the netallic layer 111 by etching. As shown in Fig.
6(d), electroless nickel plating, electroless palladiumplating and

el ectroless gold plating were successively perforned upon a surface of the
conductor and thus a substrate for sem conductor package was produced.
Next, as shown in Fig. 6(e), a sem conductor chip wth an adhesi ve agent
being applied to its rear surface was adhered to the substrate for

I A BRSNS 6 I e AR,
e LT P AT B ) o

t enper at trogen a ere and hus

Connecti 48 ﬁ%rs Sk Fwﬁﬁ?co?ﬂ%?"@ﬁfﬁ%ﬁ%%%?‘@ﬁ FPREER 38

were prepa&H +nbt ?&hﬁ'&si\@é A0 abar 79 AR of ORRS N alRirs, aa@ﬁgﬁm

different types of upper and |ower patterns were formed as shown in Fig.
The patt gidbN@si ddBRthrdndh e $8§uir8aofor Fhd lsledond meyabali cPohyser) such

that the side of 70 hum of copper foil 35

serving as a support for the connection conductor which is
formed from the first metallic layer. Thus, a certain thickness
is required for the second metallic layer and a large amount
of éxpensive metal must be used. According to the composite
metallic layer 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
of 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 yum. If the thickness
is smaller than 0.05 um, when deposition defects are generated
at a plated £ilm 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 um, the problems are
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opposes the side of LCP and then 35 ~u, m of copper foil was entirely
etched. Further, 0.5 E.imof nickel foil was entirely etched, and then
el ectrol ess nickel plating and el ectroless gold plating were successively

performed for an exposed pattern surface of 70 ~m of copper foil. In this
way, a connection board was obtained ( Fig. 8 ( a) ) . Aplated |layer 2 2
had 5 ~,~mof nickel and O . 5 dun of gold . A connection board 72 forned

of upper side pattern was aligned with a connection board 73 formed of

| over side ﬂ;éﬁ%%ﬁ{‘é’drt PS.SSg?_Bgr d%u“t’e;tehoé’r&%@df?% : ﬁ%?gri%‘is“ n{!&"‘ gor S

m nut es (rﬁ erm n ortion ends o upper pattern were

taken outy ARLAYMICGHIOR 1855t MRARlod LU ThACEAYLR DBEVERD Aider 1S

wer e neasu surenent wa ormed wth n=3, an average val ue was

cal cul at efh R Rle%s SOTHE T 1AL L RS 18YRECO NS CRIBGS 1R mE BhE U 8! Fitly P

fol | ows. e connection resistancé was cal culated such that a w ring

resistangpif whikel eNgfdr¥asared! eHbatosnd r B aidi fwes enced YoM t1d
pattern length between pattern No. 1 and pattern No. 2. Assune that the

portion tdrdvd-leestfed comppatterme th Il 1®lageat a6imeédod ewerlayeies pattern
(9 "Min a case of pattern No . 1 and 18 nmin a case of pattern No . 2 )

contri but ed onlayméthédEon &ffijct@st slannfactodting the conheat: ibncboguper si de
pattern contacted the | ower side pattern ( ten portions each of which has

an area doif thenpresent riruearddiamby usingechm conpoisditer setaldhcelaymmnnect i on
resi stance per contact = (A - Bx C/D 36 wherein A represents a neasured

val ue of 4&orikivtihores deivanm ot bethedegenitadhhempingfteent s a wiring
resi stance per unit length; Crepresents a length of wiring of portion that

t he upper si de Fidstdih qempasdiieadie e 1ovavey de fEmed refanthe

G e pat UEHTEY Bt Aearager AL- M RRTI MBS AIAT O YaE A8 APfinas

b coo - TaiitdBetan g Sds preparda S RGeS Uad PR T 50 15
per or meded GHeYR: ARG ¢ ) £ ot Ratind FEBLUL %8 B[ FobRel o SRR 1Y

o o AP ShcKaMSprtor, SRagE L B SOMMEEHL R SP T BLIRTRY, o o0
present |{eRuredcedof FRRACEI P @1 1c 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 1ight. 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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that 1 ) inter-layer connection can be perfornmed only at required portions
W thout performng a step of drilling, 2) a strong filled via structure can
be formed, 3) a fine wiring circuit with excellent connection reliability
can be fornmed, 4) excellent mechanical and thermal precision.can be
provided and 5) a plurality of layers can be forned by |Iamnnation at a
time, and a nulti-layer wiring board, a substrate for sem conductor package
and a seniconductor package usi ng the connection board, and nanufacturing

met hods tfereof 8@@ ‘é' d&?m JOPEE SHdah§ c,J ”1 9 eW' ! ogni ze
%ed I'S % | &0 g?en

that the above escrl er a

| hvent | o ke JBYY CBaﬂgaétaed 4d | £85h08S tﬁé&egg.,”ﬁﬁ%mgh%&%&@a” 'ng

37 fromthe spirit and sco e e Invention

connect i oph g, Cﬁ'm'é'r%'a'%g.v%'ly‘ ”é?l%&'a‘l&tryeéfrtlfé)%%bhi% rh@efﬂli&r med of
one layer or two or nore |layerS and a connéction conductor which is fornmed

SO as to Wﬁﬂghoﬁ?eséWmtddﬁdﬁd '&f%ﬁé%thf)b@ﬁtiﬁyeéubé‘tfé@e ,
t hi ckness |rect|on at least at a position where a conductor circuit is

connect ed44 4 anthbeCpldesd itdiedeedl.d Raeeher)Jaih GdHes el shiektthehaeor®ri si ng
a conductor circuit which is electrically connected to the connection
conduct omdds ef liesulamimgsurdsie cbmpbeitdonecrndnlapged. thanThighe
connection board according to claim2, wherein the conductor circuit is a
netal | i c ¢composite Metadddnectayer bdar discpdadedg oo &heg crenmdcttienns 1 to
3, wherein an exposed portion of the connection conductor is covered with
met al . conductor 13. A resultant laminate is heated and pressed from

both sides and thus an insulating résin composition layer 121

is formed (Fig. 4(d4)). Thereafter, the insulating resin

composition layer 121 is polished (Fig. 4(e)) such that the

surface of the connection conductor 13 i1s 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 £ilm on an exposed surface of

the connection conductor 13 by plating or sputtering and a step

of etching the metallic f£ilm.

The connection board obtained by performing the

above-described steps is not limited 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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5. The connection board according to any one of clains 1 to 4, wherein one
of the insulating resin conpositions placed at front and rear outernopst

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

t hermopl astic resin. 6 . A manufacturing nethod of connection board
conprising the steps of selectively renoving a first nmetallic |ayer of
conposite netallic layer fornmed of , at least , second netallic |ayer
serving as carrier and the first metallic layer with different renoval
condi t oL JJ amd e, SAG0EL TR AL L) 7Y Hayt Be'- LM EIRIES! b PR FONCEL OF:
form ng anfinsul ating resin conposi ti on Tayer of “oré lay or'two or

| i S t td
nor e ayq{&aﬁgnﬁﬁckgﬁei,%&ﬁ%, 1685ty FAmed! tRGCENPEa rﬁ@t&?i;%g(rﬁdslﬁ%% t hat

conduct or; poli shing the insulating resin conposition

the connegs igp19edye g!britioﬁ%p%_ﬁ@- tKe dORAUBLELUcPEcHPAU] GSTL iMGk
connection board according to claim6 , wherein the conposite netallic

| ayer i s do¥ney iy 1B ddnicsiedet al lic Iayer, the second netallic layer and
athird netallic layer which is disposed between the first netallic |ayer

and the second rretid ldfficietit and paefliddulle o ryfy alhe Aitidlfidg om
those of the first and second netallic |layers, the first netallic is

sel ect i veates ire naongsb ssiot 1 drat ldyer coypnesingnanoadhesdvei Shieetmahdearaf t hen
the third netallic layer is selectively renoved. 8. The nanufacturing

nmet hod ofirsaneddinigresdar donposition 6 dr pluradbiéyeof the sagechypg dir eat nent
is perforned for a surface of exposed second netallic |layer at which the

i nsul at | Efenentc digpres qforshegls may the femimptephandmsgett uri ng of
connection board according to any one of clains 6 to 8 further conprising a

step of sel ect SHECE tBROGPHBOSHES SRl HetkAver 4628 nahRrRRFeddQ he
conductor, circuit ter polishin he_insul ating resin _conposition |ayer so
Chat t he WHAGEPPERLbE bRt ek ad p dnscon e At PRRRAA PR ARSI ol of
connecti on board_acc rdein

i 01 ond Rt R A S BHBREE A AT BY TS R SRS S S T he

connecti cond / a Lrcuif. faorned on the
surface c02"If]L'zteh'e ?%&%e’cﬁ%n{)%oégg%igiéa? ?e%fffg%qgggﬁ'&;m r%lg{éﬁét‘%rnesu | ng
resin compsiddtadd qycﬁ[rais.o that the connection conductor is exposed. 11.
The manufacturing nmethod of connection board according to any one of clains

6 to 10, wher eipheafu BENEEAYEr $189ngBESr&lofitnt §AMsMIC1hBEHE 8bhKhr €SI N

conposition is nounted so as to cover the connection conductor, heated and

pressed, mNobtaEnddeihngubat iagndrffd €R8R0aMbhEN doarielctivnf Bodrls
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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12. The manufacturing nethod of connection board according to any one of
clains 6 to 11, wherein the side of conposite netallic |ayer 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 correspondi ng side of conposite netallic |ayer and has
hi gher stiffness than the conposite netallic |ayer and nounted thereon,
predet ermi ned manufacturing steps are perforned for a resultant | anm nate
and then the s i .S, e I 1 tiel ayer
W ring bo%?"gh iotr#rf‘%%ir éhagco%%%ﬁ %ﬁ\&gg%&?cggir{ggoé}t%{ ?gr?%e@gﬁ gﬁrggﬁgécdt’for and
conduct of il ! Uiy lpdHadriif S ot eRNCEh LR1 PA2M PngPI PR PP
arbltrarlTy selected fromconnecti on boards accor di ng to any one of ™ cl ai nms
11to5 aré%mé@ti&ﬁ EHuE LY dna 28k BopbasponBiALl E6ndhétesi Or&iieel t
bondi ng and conductive connected with each other, and the connection boards
are mechagi cahd Yo SRPPOSSE RdH.NG t Horgeadt Dk efotu ot 1 Sat @tméighdeE¢al Ly
conposition. 14. The nulti-layer wiring board according to claim13,

wher ei N agonmect&d i g t118s i I siEdsd ire's inayempokittiencontket sbatd lof board
is aliquid crystal polynmer. 15. A manufacturing nethod of nulti-I|ayer

Wi ri ng boabéeingmecsamicdlky tapeatfed” aléfiprisngoars| eastataoofopebryi on
boards obtai ned by the manufacturing nmethod of connection board according
to any oneomfected by @dhesidn and beatiadgeghassisialg exft¢rnad farragiat a
time the aligned connection boards , so that the connection conductors or
t he connetedwhredfoacremosat. t Thecmedherbealconmectdon Haysedirereknal | oy
by solid phase nmetallic diffusion or nelt bhondi %Cand conduct i Vﬁ connect ed

wi th eachS®t BEr toarke t GistiRgiatshed Bramqgelect e iRannefiiPonhett ed with
h oth b i | ati i it . 16, .Th facturi t hod

of multi-FARERCRAVS SEnBESEd oRceof BIGRPATI NG SPARGSLLORRAARTS CoRbarh |
t al | i d f i ti i i L th

Connect i oRUEERFas ° p¥Bel, Harh Loledie BIRCRESE" RO LhifeoBdiartl |02 |

accordi “gcaﬁgﬁgﬁ{@r&g&{nﬂsﬁ w§ t%gc;:[el%?gﬁr iﬁg‘goﬁnééﬁgoﬁfcofnqdét@: gRgout er

| ayer circul he "st€p 0 pre€ssing an amnating at a tine.

18. The MRAUT AUddibrtalddf Iohalbbbt - |ANRuIN T6RY hRA! doREERHEAINGO ANy

one of clalns ereln a substrate having a conductor circuit

and/ or a gBhabbtEohOkdnddctebs A cdritddt kagehldes WE! insheatongect ion
board. 19 . A substrate for sem conductor package manufactured by the

nuf ti -1 ayeesWhl top&9BE ToR Xt dg insullatiingl Fe@inl éompokheionf Layeayer
Wi ring board obtained by the manufacturing nmethod according to any one of
cl ai s 15aha cbhne®&tion 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 cénnection 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 deteriorated. Thus,
it is 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 interioxr
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20. The substrate for sem conductor package according to claim19
conprising a cavity at a position where a sem conductor chip is nounted.
21. A manufacturing nethod of substrate for sem conductor package
conprising the manufacturing nmethod of nmulti-layer wiring board accordi ng
to any one of clains 15 to 18. 22. The manufacturing nethod of substrate
for sem conduct or package according to claim21 further conprising a step
of formng a cavity at a position that a sem conductor chip is nounted. 23.

A ' f d [ t te f
e condiitl SaoREieen rdiﬁé*tféﬁcraﬁ?ﬁaﬁib”gf 3" S ing wae ng

hod of ] t I Sl | o]
Subst rat ST G Al or Taaatanaae, or b By RELE EAPEEED S50 O
manuf act Uiy r@&@@&c@ingeﬁheo%mto&a%mia@gﬁégwsbw Hlad rﬂig%‘h further

conprising a step of connecting a sem conduct or Ip to a conduct

circuit. mfauillie orRubatiwityd NBbROExShpsE M ﬁ@f@bh?in?% H50kege, apGpyr ding to

claim?24 or 25 further conprising a step of sealing e sem conductor chip
by a resiand 343p)AYEthé\NrAaIlaAN MY résAnAtofyo#\Sidi|LaydrA121a has high

JACACACA Aa. AfL Au. AN AL A;

AL ANy. AmcdlAis 6F eAasAi oAty Ay Spbigl Al AsEue 6Ff AoulARs 6F A TaM@1 8wy, > ?
is preferably equal to or larger than 0.0001 GPa at a heating
temperature, and is more preferably equal to or larger than
0.001 Gpa, and is especially preferably equal to or larger than
0.01 GPa. A dynamic modulus of elasticity 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 resin 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 liquid crystal polymer is used. Further,
subsequent to lamination at a time, 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 is 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 is mounted.

A manufacturing method for such substrate for
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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 may 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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connection board, a curved substrate is returned to its original
state after a semiconductor chip ismounted. If athermoplastic
resin is used for the insulating resin composition layer,
however, thermal distortion remains because of incline within
the thermoplastic resin and the substrate is not returned to
its original state after a semiconductor chip is mounted and
remains curved. Accordingly, when a thermoplastic resin is
used in the present invention, as described above, an insulating
resin composition layer with two or more layers is preferably
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 ym,
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 um 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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metallic layer 42 made of copper was prepared. As shown in Fig.
4(b), a resist NCP225 or NIT225 (trade name manufactured by
Nichigo-Morton Co.,Ltd.) serving as an etching resist 44 was
laminated on a surface of the first metallic layer 41 under
conditions such as 110°C of roll temperature and 0.6 m/min. of
roll speed, formed under exposure conditions such as 80 mJ/cm?
of accumulated exposure amount, developed with sodium carbonate
solution and subjected to post-exposure in order to ensure close
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 first metallic layer 41 and
then the first metallic layer 41 was selectively removed by
etching. In 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/l, 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 gravity was inarangeof 1.2 to 1.215. A temperature
was 50°C and a spray pressure from above and below was in a range
of 0.9to 1.5 kg/cm2 . 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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) removed by sodium hydrate solution. The nickel layer serving
as the third metallic layer 43 was selectively removed by
etching by using MELSTRIP N950 (trade name manufactured by
Meltex Inc.) and thus a copper layer serving as the second
metallic layer 42 was exposed. Operational conditions at that
time were as follows. 500 ml/1l of N-950A of MELSTRIP, 100ml/1
of N-950B of MELSTRIP, 100ml1/1 of 30% agqueous hydrogen peroxide
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 thereon 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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was carried out as follows. Namely, guide holes were formed
in advance at the supporting substrate 444 and predetermined
positions of the composite metallic layers 46 that were to be
mounted on its both sides. Then, guide pins were passed through
the guide holes, so that aligning was performed. Thereafter,
corners of the composite metallic layers 46 and the supporting
substrate 444 were fixed by a myler tape or a polyimide tape
and the guide pins were removed from the guide holes. Examples
of effectively used supporting substrate 444 include 1) a simple
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 1ligquid 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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polished at both sides by roll polishing. At that time, a
rotating speed of polishing rolls 47 and a load applied at an
interval between the rolls were adjusted. Polishing was
repeated for four or five times under a condition that 4 um of
thickness was reduced for each polishing and thus an entire
surface of the connection conductor was exposed. Namely, an
amount of polishing was about 20 um for each surface of the
structure 500. After polishing, end portions of the supporting
substrate were cut and the connection board was removed from
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 obtained. It was
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confirmed that productivity was significantly improved.

Thereafter, the second metallic layer 42 was removed by
etching and thus a connection board that had the conductor
circuit 103 and contained the connection conductor 13 therein
as shown in Fig. 4(g) could be obtained. Further, after the
second metallic layer 42 was entirely removed, the third
metallic layer 43 was removed and thus a connection board with
the connection conductor 13 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 composition layer was formed by using 50 pym and 25 um of
two layers of liquid 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 pum 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 alloy of gold and gold was
confirmed. At that time, an insulating resin composition

between the connection boards was melted again and adhered with
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each other. When either of substitution type electroless tin

plating and reduction type electroless tin plating was utilized

for plating of connection boards, a multi-layer wiring board

could be produced. Electroless nickel plating, electroless

palladium plating and electroless gold plating were performed

upon a connection board at an outermost layer and electroless

tin plating was performed for inner connection boards and thus

a multi-layer wiring board was produced as described above.

Conductive connection of the multi-layer wiring board by alloy

of gold and tin or tin and tin was confirmed. When an insulating

resin layer was formed of 75 pym of single layer, it was confirmed

that a wiring of the outermost layer might be transferred among

insulatingresin. If thewiring is 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(£)

obtained in Example 1. Firstly, in order to form a fine circuit

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

a thickness of the metallic layer 111 to 18 um 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 resultant 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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At this time, since the thickness of ends of connection
conductor is reduced, soldering balls are easily placed on such
thinned end portions.

Then, as shown in Fig. 6(c), the conductor circuit 103
was formed by selectively removing the metallic layer 111 by
etching. As shown in Fig. 6(d), electroless nickel plating,
electroless palladiumplating and electroless gold plating were
successively performed upon a surface of the conductor 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 um of gold wire was bonded
and resinmolding 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 pm 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 foil
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opposes the side of LCP and then 35 um of copper foill was entirely

etched. Further, 0.5 um of nickel foll was entirely etched,

and then electroless nickel plating and electroless gold

plating were successively performed for an exposed pattern

surface of 70 um of copper foil. 1In this way, a connection board

was obtained (Fig. 8(a)). A plated layer 22 had 5 um of nickel

and 0.5 um of gold.

A connection board 72 formed of upper side pattern was

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 between 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

resistance.

connection resistance per contact = (A - B x C)/D
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whereln A represents a measured value of connection
resistance between patterns; B represents a wiring resistance
per unit length; C represents a length of wiring of portion that
the upper side pattern does not contact the lower side pattern
and D represents the number of contacts of the upper side pattern
and the lower side pattern. By the value, the connection
resistance per terminal was calculated.

A TCT (Thermal Cycle Test) was performed for 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 boarad
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)
excelleﬁt 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
package 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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from the spirit and scope of the invention.
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1. A connection board comprising an insulating resin
composition layer formed of one layer or two or more layers and
a connection conductor which is formed so as to pass through
the insulating resin composition layer in its thickness
direction at least at a position where a conductor circuit is
connected.

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

3. The connection board according to claim 2, wherein the
conductor circuit 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. 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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composition layer of one layer or two or more layers so as to
cover at least side surfaces of the connection conductor; and
polishing the insulating resin composition layer such that the
connection conductor is exposed.

7. The method of manufacturing connection board according
to claim 6, wherein the composite metallic layer is formed of
the first metallic layer, the second metallic layer and a third
metallic layer which is disposed between the first metallic
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 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 connection board according to any
one of claims 6 to 8 further comprising a step of selectively
removing the second metallic layer and forming the conductor
circuit after polishing the insulating resin composition layer
so that the connection conductor i1s exposed.

10. The manufacturing method of connection board according
to any one of 6 to9 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
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connection conductor is exposed.

11. The manufacturing method of connection board according
to any one of claims 6 to 10, wherein an adhesive sheet made
of at least one insulating resin composition is mounted so as
to cover the connection conductor, heated and pressed, and thus
the insulating resin composition layer is formed.

12. ‘ The manufacturing method of connection board according
to any one of claims 6 to 11, wherein 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
a resultant laminate and then the supporting substrate is
removed therefrom.

13. Amulti-layer wiring board in which connection conductors
or a connectilon conductor and conductor circuit 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 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 claim 13,

wherein an insulating resin composition layer of the connection
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board is a liquid crystal polymer.

15. A manufacturing method of multi-layer wiring board
comprising the steps of: aligning at least two connection boards
obtalned 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 othér by an insulating resin composition.

16. The manufacturing method of multi-layer wiring board
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 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 claims 15 to 17, wherein a substrate
having a conductor circuit and/or a metallic foll 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 comprising a step of
forming a cavity at a position that a semiconductor chip 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 claim 24 or 25 further comprising a step of sealing

the semiconductor chip by a resin.
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