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Technical Field of the l“ uu The present invention relates to a

mul ti-| bl e-sided W ring board having wiring | SsobBsgEd on .both
si des o‘?gﬁkjgﬁ'gul ating Iaye'?él(ﬁ’si ng a two-layer tape technology that forns

a conductive layer of copper or the lLike on an insulatin | of _a
pol yi mi de film orMUAd 11T AN ER DOMBLE- S NW%D_&SE
t her ebet ween, and al so having a KABRGAHNGT ting the wiring layers

and closed 10 at one end with the conductive |ayer. The invention also
relates to a nethod of fabricating such a nmulti-Ilayer double-sided wring

board. Related Art A mul ti-| avePetaltsdBlescrintigngf ke davegtiofoar d havi ng wiring

| avers formed on both sides of %@Cll ﬂ%g#i@fdiﬁghélﬂyéﬁioHSi ng a two-laver tape
t echnol ogy, and al so having a bli ' ecting the wring
layers. is fybricat €bheipresaociovasns ezlasgstth ammdti layet dwblecsidegrvayeg board r st ,

starting with a two-layer tape conprisin fil f ' 1l.ati ng
material such a¥'J Vi d@'eﬁﬁgnﬁed%nb(?ﬁ‘cﬁ“?e\?gffﬂléi/nger’l%ﬁ%é “@ggéﬁﬂ"gﬁ ng or
pl ating on thewppReknsictyf iadoeis 4 dadidileiayarnfeppmer nothedibsen apiperained i s
closed with the upper 20 .co ctive |laver is forned in.the |nsulating |ayer
by sel ectively Bﬂ%qﬁfr?g’qm%‘“{égﬁ@r“ the Hhe Yot InteResiig 2 pdhgive Lapgr tine, a

W ring pattern g doefuies. 28 alsh BarRPEbliivil anecinneaing taddirng Veyeprand ebsedr a
subtractive process. Next, a conductive Jayer is forrrﬁ(é:l b% S u'&t ring or
pl ati ng over0t het ensteind avighghsonduiivg dayes. ntheRYSHEOT HEC Tefssde MEMCSF t he
openi ng and t he ! of 2 L& - W BEdoubie e afingaed) i1 s exposed in the
opening. In 25 tf%?@%,u tﬁe bIl iwr;:d \?iua Is formed with the upper and | ower
conductive layers interconnected within the oBeni ng in a back-to-back
configuration. In the multi-laver doubl & wiring board fabricated in

accordance with the , multi-laver double-sided wiring board having wiring layers formed on both

sides of an insulating layer using a two-layer tape technology, and also having a blind
15 via interconnecting the wiring layers. is fabricated in accordance with the following
process.

First, starting with a two-layer tape comprising a film made of an insulating
material such as polyimide and 5 conductive layer formed by sputtering or piating on
the upper surface of the film, an opening whose upper end is closed with the upper

20 conductive laver is formed in the insulating layer by selectively etching the lower
surface of the film. At this time. a wiring pattemn is formed on the upper surface by an
additive process or a subtractive process. Next, a conductive layer is formed by
sputtering or plating over the entire lower surface including the inside wall of the
opening and the portion of the upper conductor which is exposed in the opening. In

this way, the blind via is formed with the upper and lower conductive layers

to
wh

interconnected within the opening in a back-to-back configuration.

In the multi-layer double-sided wiring board fabricated in accordance with the
above process, at first a sufficient bonding strength is retained between the polyimide
and the copper sputtered thereon, but when heat or stress is applied in a sub;equcn(

30  process, the bonding strength decreases. In view of this, when producing a two-layes
tape by forming a conductive layer on the upper surface of a polyimide film, it 1s

practiced to deposit an interface layer containing a dissimilar metal such as Cr, Ni, or
-1-

MUNTAR

*ACTION*




above process, at first a sufficient bonding strength is retained between
the polyimde and the copper sputtered thereon, but when heat or stress is
applied in a subsequent 30 process, the bonding strength decreases- 4 MA Wlew
of this, when producing a two-layer tape by form ng a conductive |ayer on
t he upper surface of a polyimde film it is practiced to deposit an

I nterface | ayer containing a dissimlar netal such as C, N, or -1

X111111X1111X1thd [iKe\Bylshilleting dor el fiish ptibs tof%@mmpumrﬁlgmécﬁmé astﬂkﬁthii ke by
Sputtering on thﬁs fil %{‘[I or.to the copper sputtering, t ere”gy I'ncr easi ng
the peel strerf§f "B%El\r’&_ eqyfe pase andiepd in the fnsshedipreduet i mimier of oduct . .. A

nunber of  progeRsRSs S8 Sikk-Ba th 3 Qi | 8 1N
"Processes fo?ﬁl\/a,nuf gdgfgg,ri é“g 'I\/lrJI_ti }{%g%fri@%gﬁhw%%%&%egé%gﬁ%q? osure, .
| May 1995, . N4ultipye Tagggad4 Besgaroly Disslogums hdfayH 995:Blo. 375 nages 32a-07,

Oppor tuni tiges .&rﬁgﬂodﬂ?ﬂﬁ%duﬁhgﬁgor%ﬁﬂ%md.hl—?ﬂ o careful consideration. is

required in joining the upper ower conductive layers in the blind
via, since the siz&ushe ether land, niralyl grosidérativniisreqeired smjpldingathe iygesandf

m croneters, t ' : 1. JQ: ase_w th decreasing f.eature size.

Japanese Unexalpngﬁrzagﬂﬁ‘gbgﬂtqy%%%ﬁ%c%@?8%’ ﬁq\ﬁc.e\%:?-sgf?gg]ﬁ?o"f“% g%’&%‘hﬁl“%, di scl oses

that 10 when symafltaetene of mimmeeters, ticglze puding 1 deopme withdettoRthgifeandt gige. t o

prevent disconpecti within the via. hqle rding to the present

i nventi on, thgﬁga"ic%qu?em{%%p 9&W}&§P‘E‘1°§‘f S'a@f?gﬁ-e‘g' %’ﬁgﬂ'@g ¢iFslesaythdfoar d whi ch

provi des ekrel Wisnlsp@attheg t@ped) Righperity cbige£io Usbd G brder th BiOént dRbihnedtidR

i nsul ating | ayer-.bﬁgaﬁe of the provision of an interface |ayer

t her ebet ween, YHYBHE HHI%M exhi bits excel l ent conductivity reliability

because the upper doMges the GREEHY Bivbition, NET provided b ultedydragesiber W thin
issimlar metal, Problens to Be

the blind via w thqut jnterposing.a dissi ¢

Sol ved by the %éﬂﬂ%waﬁﬁﬁwﬁﬁlbwggl&%%geﬂsgﬁ &iign Letestgbn crdpctiva fevehe

i nsul ati ng | ayad tedidsuldtiatg 169eE¥ecaudOo ORNSHNGEOH of dnlintbrBaca l:56r (HQSIRIMeR, t O

i nterpose an. interface | ayer between the_ insulati n%t 'ayer and the | ower,

conduct or By st sxBibs ecellamhsondyotivits rgliabiljty Becayss henppstapddaysn  of the

Iﬁwer conduct Ogond@sSive faysto BR jbiRdd thikehed RIUEH tEONAYIGh QHithek@ TREdbask Above. |In
t hat '
a dissimilar metal.

Problems to Be Solved by the Invention
To improve the bonding sirength between the insulating layer and the lower

20  conductor, it is also possible to interpose an interface layer between the insulating

layer and the lower conductor by sputtering a dissimilar metal prior to the formation

of the lower conductor, as is dane for the upper conductor described above. In that

case, however, since the structure is such that the dissimilar metal is sandwiched

between the upper and lower conductive layers (copper) in. the blind via, there anises
25  the problem that the reliability of conductivity between the upper and lower circuit

sides of the finished circuit board greatly degrades.

In the second methad, on the other hand, while measures have bee;n taken to
ensure good bonding between the copper patterns hased on advanced technological
studies, no solution has been provided for the adhesion to the base material.

30  Itis, accordingly, an object of the present invention to provide a multi-layer
double-sided wiring board and a method of fabricating the same, wherein the above

two problems, i.e., the adhesion between the lower conductive layer and the insulating

2.



case, however, since the structure is such that the dissimlar netal 'S
sandw ched betmeen t he upper and | ower conductive |ayers (copper) in. the
blind via, there arises 25 the problemthat the reliability of conthMYUmky
bet ween the upper and lower circuit sides of the finished circuit board
greatly degrades. In the second nethod, on the other measur es
have be®@Xak®h to ensure good bondi ng between the caé’&&ﬂ%@ ogfns based
on advanced technol ogi cal studies, no solution has been provided for the
adhesion to the base material. 30 smnmavoﬁ&cdwénjgiy, an. object of the
present invention to rovi de a doubl e

d. d
a met hod of fabricath QrdﬁqgetoéMesewg‘fegf(?P ttl-H:ée 13 PR V1dsehq%lwlj%)6F90LR?ar an

the adhesi on beywaeRichp 8odr@\W6rhp i UatitsuRiih@lieer iﬁndghhepmmlﬂoahcd'@ercﬁl 4
MAY 2004 WO 005704 PCTI US00/ 30015 Summary of thehl nvent i OETAccorgDé.@g to

the present i nvefist eonduetiverayer Erpehon HetPPsr SHfrGs oftof BFulIgAIED a¥ Wi ring

board conpri si ng, d%&lde@?w ?Jrh@cgor{ @wer&mwgtaam@mamgn@yefrewwehhﬂre' na
first conductivel ayer on an upper surface of the insulatin %ye

a second 5 condmstdcwellloéy@mptmm 2oRPTEPT Qb \Riker ‘fé‘Lﬁ"f‘%‘tcé“’%*ayf'h‘eh‘Fth‘éGF‘ 5F
| 'ayer and coveri n 1% cﬂﬁx Nl hceQhvet nﬁmﬁ&@&‘bﬂ@e%e ﬁ\SQl‘aﬁ fd RferQhd ke

first conducti vén )?8?“ exposed he openi ng an interface
| ayer interpos e(ﬁrhahmmd tadiause laaens m;hcmxyé!ﬁ seqegd sms!ucwerls\ter dieFrtYecond

conductive | ayers, th g Giid Mierfa@nt act s
the first conducPiygs ﬁ‘ﬁ?‘é ‘CP’rLFe“frﬁ‘ee %g %ﬁtr{%‘éﬁ@oﬂnﬁg%ﬂgﬁng the | nterface
10 layer thgpebejyseairebdidRed.nt er posi ti on of the interface |ayer provides

good adhesi on between the insulatin av and th
layer. and at the saﬂ@eﬂ‘%"s“(‘fﬁ'ﬁg ?R?if%%??ayreéf"“ ;ﬁ@%ﬁg&@fgg%ﬁ Ik\s{':ience

the first and sq ﬁaﬁﬂmﬁ@m%{& (MEsekSiond e and Rgdr. aalczln thetshmae time, conbectypEni ng.
15 Preferably, e seCond conductive | aver directl ﬁ {%tact aghgchorﬁ?eylk ting
| ayer at the i rrshdnlﬂwaﬁ fetagfed sinee @B@Fﬁ‘ﬁ‘&wqq‘?éﬂf“l‘fc Ve FHGeT AT ace
| ayer therebetwe n. enrﬁt his case. while the adhesion between t he second
conductive | ayer anﬁ R inside wall of the insulati ng ayer f P
sufficient, this porthrefarabbt theascoad sendaerivelayer @iggssly contacts the insulating faver at

the inside wall of the opening without interposing the interface layer therebetween.

[n this cdse, while the adhesion between the second conductive layer and the
inside wall of the insulating layer is not sufficient, this portion acts as a stress reliever
for the conductive laver and thus serves to secure the conductivity reliability of the

20  conductive layer.

Preferably, the interface layer contains at least one metallic element selected
from the group consisting of nickel. cobalt. zinc. and chromium.

Also provided is a method of fabricating a multi-layer double-sided wiring
board. comprising the steps of: selectively removing a portion of an insulating layer

75 on an upper surface of which is formed a conductive layer, and thereby forming in the
insulating layer an opening whose upper end is closed with the conductive layer;
forming an interface layer over an entire lower surface; selectively removing at least 2
portion of the interface layer which contacts the first conductive layer; and forming 2
conductive layer over the entire lower surface.

30 Also provided is a method of fabricating a multi-layer double-sided wiring
board. comprising the steps of: forming an opening pattern by selectively removing a
portion of a conductive layer formed on a lower surface of an insulating layer with an
interface layer interposed therebetween, the insulating layer also having a conductive
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for the conductive |aver and thus serves to secure the conductivity
reliability of the 20 conductive layer. Preferably, the interface |ayer
contains at |east one netallic elenent selected fromthe group COﬂﬁMﬁﬂmmg
of nickel. cobalt, zinc, and chromium Also provided is a nethod of
fabricating a multi-laver double-sided wiring board. conprising the steps
of : selectively renoving a portion of an insulating |aver 25 on an upper
surface of whlaqbttbﬁan(Hnrm@pﬁerG&myg{eiewwiWﬁmﬁ@%ymﬁ&ﬁ‘ﬂ% formng in the
i nsul ating | ayer. an openi ng whose upper end is closed w t he conductive
| ayer: forni Hgrebsivesn seleqtively gmgring w@wn@ﬁﬂwemsulp@almas well fsace;

sel ectively r | i ch
Contact s the roa OEEecRs kit P il RO paied I e R T e
the entire | omssk sud tharsby qummglmsmeptsmlw(gddycrm@emegiwbokemppe‘cahﬁnscat| ng a

mul ti-laye Jormng an
et ntyadt AL BLIE ookt LR 060 i 0HRN PLBREDEIL S Bl o™l o 0
fo; med ondat Ihdxwmr snﬂtlnéambxdmfg aatdcm:&ﬂlofﬂl‘enf@dgaudafpwh?]momuplpm erLacte Iaye;

i nt er pose er i Nsu er also having a conductive -3 -
4 MAY 2004 ﬁ?ﬁg 'gﬁ w%ﬁgé ‘BﬁB @%? %% thereof with an. interface

| ayer int erposed t her ebet ween; Sel ectively renoving a portion of the

i nsul ating | ayer.- as wel I as al)em‘aﬂﬂjemﬁgﬁﬁndfm Invepgef ace | ayers by using the
thus patterned | ower uctive .AS 4. sk, .and thereby formng in
the insulating | a\;,/\@rg“ Eht Y ss\/ﬁﬁ%’&?&ﬂﬁ‘ﬁggﬁ"ggﬁdlcﬁz&g’@gg\eg’&‘gv%lgH‘ t he upper
conducti vel a)tﬁHprcﬁMl}desdﬁbB@ mumyadeﬁuwadddmg el in thizhded intesfacel over
surface incl ua a, Sj d wal | t he (t‘)if?em g a]ﬁ ?ﬁqucgtﬁ n of the upper
conduct i ve | ay®fet lhiscHeR %“'é%%% é"sb‘[]? PE BET e a"’bescrl ption of
the I nvention dshdlidfiee 1hy&hgmtals@aga§tﬁe &ﬁmm@efdohuubﬁhngﬂ@cahdnpdegmwu ty of

the blind via 18 in_ 10 the previ escribe -Ia doufl e- si ded
wiring board %A @E‘F\“‘ct °¢ kyerlf géals¥5'§§rm%‘5ifg“%rgdwf P"%g bet ween
the i nsul ati ngypp@¥ehdutfiveiagerihend BWer conduetibiaer ‘VBmhﬁQ/lﬁfndlr&lSlWhetéﬂ s case,
the reliability of conductivity significantly degrades because the
interface 1%yé¥°ym“’éﬁ"°&n?ﬁt%dsl mlar netal is forned interposing between the

upper conductive | Fygie 4 Shonad ctosyetiginektratidpwie Yiciyiey ofhdlind vinlvea bbiltind via 18
wher e

layer double-sided wiring board according to a first embodiment of the present

invention. Since the interface layer 14 is not formed interposing between the upper

conductive layer 16 and lower conductive Jayer 12 in the blind via 18 where they are
20  interconnected, the reliability of conductivity is retained.

Figure 3 shows a cross section illustrating the vicinity of a blind via in a multi-
layer double-sided wiring board according to a second embodiment of the present
invc.htion. As shown, the interposing interface layer 14 is absent not only in the
portion of the blind via 18 connecting to the upper conductive layer 16, but also in

25  the side wall of the via hiole. In this case, while the adbesion between the lower
conductive layer 12 and the insulating layer 10 in this side wall portion is not
sufficient, this portion acts as a stress reliever for the entire structure of the conductive
layer and thus serves to secure the conductivity reliability of the conductive layet.
Restlts of reliability evaluation tests conducted on the respective samples are shown

30 inTable L.



15 they are interconnected. Figure 2 shows a cross section illustrating the
vicinity of a blind via in a nulti- |ayer doubl e-sided wring board.
according to a first enbodi nent of the present invention. Since £ HeMAY 2004
interface layer 14 is not forned interposing between the upper conductive
| ayer 16 and | ower conductive layer 12 in the blind via 18 where they are
20 interconnected, the reliability of conductivity is retained. Figure 3

shows a cross section iIIustrating theTahlei nity of a blind viain a nmulti-
| ayer doubl e- sirded—wiii-rg—hoasd—accarding ta a second _enbodigent of the

present ~ invenfion. As SWEWRGES‘H nt BEPBBIHET n{ epdragsr) AyieTeettils absent
. . Slorage (hours) . umid i ﬁlﬂ"@“ﬂp
1

not only in the¢=——pgeit+orfd—-o xee-t-mg.._t per
conducti ve Iayeﬁmﬁfg'.m“ﬂ al $0in_25 the 9PUe wal | off%he yia'%fe| In this

case, while th¢Fautesiidn betdeen the | ower<<conduct Bae<l ayeriob2<ar|d the
insulating | ay@hat®el M IS Ghde Wit POngdgorT TS [motgssuffictgpt=—t hi s
portion acts a% gl ieverflorthe entirelstryuctyure of the
conductive |ayer and thus serves to secure the conductivity reliability of
the conductive |ayeg. g{gé%ggmqulgqlgdgpﬂlgﬁgqu\ggg H@Bxh .gonduct ed
on. the respectlve sa?r%l es are sﬁown ] ° 963&%%004 Tabl e
| Hi gh Tenperd ﬁmmmdgwahté@@ﬂ:awp@dmﬁ@m«mmg th#‘enﬁéﬁpatamwes nadt or age ours
H Hum di tys hQpfes,oCanGh theliRIIWRILs 57 th 3 < 1000 <
Enbodi ment 2 1000 << 1000 << 3805“1%%%9%?%%‘“%\Pg&gglbaﬁi%('g S =, e can
be seen from npsaditkat the seermH embedimentds casiento Sbdeateithenie frstrembalient.i sfy t he

I equired quality, lg[;gg r e ce | ayer is
not 5 interposed a?ﬂ%ﬁé&@r %?91'3?’1 gﬂ#%gpvqagﬁ 8%%4({}; better
quality. It w130 nal, smiﬁ;emahmab@lasmalb-eteh:ents;e@mmbosnd)mtmaénonmsmg@s; er to
fabricate tha t nterface | ayer
Bt e %F oI L, %%%Eg?%ﬂh%@%tmn%?a% ptap%cﬁlﬁﬁgﬁr%ﬁ?aﬁalc e ¢ e ™

si ngl e- el emantloﬁrbr c&ndtmmpo&y&reanmt;m fochl0 peointtistknissgandahe m&denal Elp;efemblﬁlr and

a material. contain rticularl fera er. and
| coppél’ Thg tluclcncss oPtletu{sulgtmg la erg 8 thO um,an pr g bly

O
C

50 pum, and polyimide is preferable as the material. Dry plating methods for the
conductive layers include sputtering and Vapor depogition,
The multi-layer double-sided wiring board having the blind via of the present

15 invention is fabricated, for example, by one of the following two processes. The first
process will be described first. _

1) Aninterface layer 20 and 2 metal layer 22 are formed in this order by dry
plating on the upper surface of inswlating Jayer 10, which may be a
polyinide film, thus forming a base substrate (I'tgure 4(a)).

20 2) Photoresist layers are formed on both surfaces of the base substrate, and
the photoresist layers are exposed to light through respective photo masks and
developed to form resist patterns 24 on both surfaces of the base substrate (Figure’
a(b)).

3) A lead preform is formed by forming a conductive Jayer 16 only on

25  theupper surfacc of the substrate in the position where the resist pattern does not
exist.

4) The portion of the substrate lower surface wherte the resist pattern does not
exist is removed by wet or dry etching to form a polyimide pattern, At the same time,
the corresponding portion of the interface layer is also removed by etching.

<5-



10 |l ower conductive layers are 5 pmto 50 min thickness, and the materi al
Is preferably copper. The thickness of the insulating layer is 10 p.mto
100 pm and preferably 50 pin, and polyinide is preferable as the ‘n@MéHU%I.
Dry plating nethods for the conductive |layers include sputtering and vapor
deposition.. The nulti-Ilayer double-sided wiring board having the blind via
of the present 15 invention is fabricated, for exanple, by one of the

foll owi ng two prOCSjSi’t%resiR'fx

tthdn _ Il cbe described first. 1) An
interface layer 20 and a net al Fg{l/tehrcgé%?%@o 5r51r'rr1§a§es|° %slu‘ést&(")‘g’cféer by dry

pl ating on théempysd(Figuerdle of insulating layer 10, which .may be -a

polyimde film th f ] e sub at I gyr.e a)). 20 2)
Phot or esi st Iayersggﬁqﬁ%%ﬁgﬁﬁ%ﬁdﬁ@?ﬁﬁ%@éG?’é%#ﬁére d'é‘h‘g's‘trate, and
t he phot or esi sxrdelrayanxsaemtialewmeﬁatetoothbklg:tat&atég’a@k@m)).espective phot o masks
and devel qped to f70rm r.eﬁi st. patt rnalé$4 on both, surfaces of the base
substrate (Figure 'h(pysistlayet ik Tormed on s foyrersiriacy of thesprbsspter GFhe upgera
conducti ve | ayerfackfs cvbied 6ia proddetivdIgyed pRsst). surf ace of the substrate in the
position where the_resjst pattern does not _exist. 4) The portion of the
substrate |ower suft g@@g\fbﬁ’ ple magkon g‘%'%‘ piafasesf theoubstats: the egisklayer & r enoved
by wet or dry epssbd BdighParddhdh @Rvaleiel kdHolls « PR3l Mithm 28(rFille sgpe tine, the
correspondi ng portion of the interface |layer, is also renoved by etching.
-5 - 4 MAY 2004 59 Themellaye pdintshepdaysn formed ompthe lowsnerfeenmdithesur f aces  of
the substrate @pdateqbteHd (ihePosRich(whkle thdiksihBatked 83k AGRxksayer 14 and a
metal thin-filmlayer 26 ate fornmed- in this order over the entire |ower
surface of the subd®) AhelopEs yeiste84{ gmpvedLFigyre A(@esi st | ayer is formed on
the | ower surface I T=4| red by a
protective |ayer (??J&?ﬁgg?ﬂ%ﬁ ﬁﬁgémgggﬁﬂg&%ﬁ&gﬁgﬁg lkﬁcﬁé&fgﬁrface of ,
t he substrat e,itheut forming an jntgrage jayer theraheiween. tThe kide wall aftlie vinésthebevel oped to
forma resist : | ; 4, nd interface
| ayer forned oﬂﬁfﬁgeﬁgﬁ&gﬂ%gggﬁ@ %uﬁgﬂ&en?ﬁﬁxdﬁk@i (dﬁyﬁwﬁ

15 12) Again, a resist layer is formed on the lower surface of the substrate, and

the resist layer is exposed to light through a photo mask and then developed to form a
tesist pattern (not shown),

13) A lead preform. 32 is formed on the lower surface of the substrate in the
position where the resist pattern of the resist layer does not exist (Figure 5(c)).

14) The resist pattern on the lower surface of the substrate is removed, and a

(2}
(<)

lead is formed by etching off the upper and lower surfaces of the substrate in the
positions 34 where the lead preforms are not formed (Figure 5(d)).

15) If necessary, finish plating or solder resist coating is applied.

The second process will be described next.

25 [} The second process uses as the starting material 2 polyimide tape coated
with copper foil on both sides thereof (Figure 6(a)). This double-sided copper foil
polyimide tape is fabricated by metalizing both surfaces of the polyimide insulating
layer10 by vacuum evaporation such as sputtering ot vaporization, followed by
plating to give a certain degree of thickness to the copper foil. When metalizing,

30 interface layers 36 are formed to increase the bonding strangth,

2) Photoresist is applied to the double-sided copper foil polyimide tape, and
the photoresist is exposed and developed to form a via hole pattern. Using the
developed photoresist as a mask, the copper foil on one side of the tape is etched

-6-



10 substrate are etched in the position. where the resist pattern does not
exist. 10) The lower resist 28 is renoved (Figure 5(a)). 11) A netal. |ayer
30 is forned by sputtering over the entire |ower surface wthout oMM HE
an interface | ayer therebetween. The side wall of the via is thus nade

el ectrically conductive (for the subsequent plating step) (Figure 5(b)). 15
12) Again, a resist layer is forned on the | ower surface of the substrate,
and the resw(l‘:gbm&ﬁs))lﬁ‘n&)em 8 Pl @olyingk e d then
devel oped to form.a resist pg}?t er% no?é)shmr%;ﬂh rﬁ“ﬁi% ﬁ?et?%rm 32 is
formed on the PB6EM surface of the substrate in the position where the

resist pattern of BPQISn%%esthu%ﬁéfﬁacoﬂ&%ﬂ?%ﬁgﬂsaa%n{a@ %rptzﬁrg%) 20 1.4)

The resist pattern on t | ower surface o strate renoved, and a
lead is for med"${A1ae ByFHY ibetehed vy adgsprer clsamical etoling éludlfaauestcof Théie substrate

in the posjt '0‘39& ?cfh cyi‘hﬁé ggiptog'i?e sllcﬁqge 1% B{r&%h%{e%m& fe Qe IS%W e 5(d).

15) |If necessar atin esi st coati ng fed. The
second process wilK) b‘é’tedelwrsmbé@smms) t&tsmmyieﬂfhbz ‘eechupbl)pmmdmﬁdeuﬁdes as the

starting mater er.foil on both sides
t her eof (Fi gur‘}é é(na%ggél‘ﬁéarﬁ‘y E{? g‘%s&)iﬁgqﬁﬁﬁé’ midg 8‘? LSV ni de tape is
fabricated by aveunzlisiredriy cbpnchspsmmmg:@salrm‘é witheut fupinjtigitn deterfaoe Wyt i ng | ayer
ol ating to g JEBRD) oS Hk R SR it e B DR L R | Vien
met al i zi ngl0 3Qldctrblgti¢ eopPed patitg 3s prbfofiied td PIVETRE néRsshiyahicknes th R d@?‘;ﬂa@' ng

strength. 2) Pho or sis i s.appl.ied to the doubl e-si ded copper
pol yi mi de t ape™® 5{5 F'I’f&%‘&ﬁtg‘?'é'él st is exposed and devel oped to forma via

stol e pattern. Usi sy Aﬁtemedep;emm@hﬁtvmw §ltot@&tﬁlﬁ%55efbﬁ&d%ﬁpper foi |
on one side of the ta

Fi gure 6(b))
necessary, a PP {gpst V{%ﬁ?%)sugﬁéﬁ?dfﬁ? sp%ﬁ"ta@r ‘H‘dr’f’ﬁ‘?g §@55§’B‘|?‘5%6° 'él?g ‘gfé“%dame time.
3) Using the tlowsr s&ffs&ee,dlwmnﬂmstnyén patimEdd foSledélopindtsk, the polyim de

i nsul at i ng, | ayer che | aser or em cal._ etc dr azi ne,
etc.). Thels coppe?ﬁ) 3‘6?‘?9’8&?"‘? 2%5‘8%?% @" E?Hféaq%gmé?ﬁb@%’&s ?tm‘%%’ﬁgp' e via
- thus etched (Rnghtsitiofs)Where the resist patterns of the resist layers does not exist.
7) The resist patterns on. the upper and lower surfaces of the substrate are
removed, and a lead is formed by etching off the upper and lower surfaces of the

substrate in the positions where the lead preforms are not formed (Figure 6(¢)).

b3
<Q

8) if necessary, a Pi pattern is formed by photolithography plus chemical
etching, die-punching laser processing, etc., which ig further followed by finish
plating or solder resist coating.

In the first and second processes, the circuit patterning has been described by
taking an additive process as an example, but instead, a subiractive prdcess may be
25  used

Brief Description of the Drawings
Figure 1 is a cross-sectional view of.a multi-layer double-sided wiring board
where an interface layer is formed underlying the lower conductive layer.
Figuré 2 is a cross-sectional view of a multi-layer double-sided wiring hoard
30 according to a first emhodiment of the present invention.
Figure 3 is a cross-sectional view of a multi-Jayer double-sided wiring board

according to a second embodiment of the present invention.
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4) After cleansing (desnmearing) the inside of the via, the polyimde inside
the via is made electrically conductive. Making the polyimde conductive -
is acconplished by copper sputtering 40 al one without form ng an-in&rtce
| ayer (Figure 6(d)). After making the polyimide inside the via

el ectrigwaldigseonductive, 10 el ectrolytic copper platingPCEUpBEY0®STEd t O

gi ve the necessary thickness to the copper on the polyimde inside the
via. 5) After the c ry plat. [ is$teqhent8a ar e
formed on the uppe?&gﬁd4lFS\?\i}edrgp%ﬁ%ggggmég%%%&aé@%f‘g?%ﬁd?u_si ng gl ass
masks on the uffipexamge of hadbrisatidnasessss fonte prdri-tayesdoublersided wirigg 80 posed
for devel opment.f 15 65ntltr?vaegnigr§ eforns are forned on the upper and | ower
surfaces of thé& gﬁﬂ’é?rate I''the positions where the resist patterns of
the resist |ayers degsuadis aabiagsim far)exflamingebé scophhaifafiike pracess srauenspeér and

| ower surfaces of the substrate are renpved,. and, a [18.s1428 WshelY

et ching of f 3t héhﬁﬁﬁé?xaﬁ‘rﬁg 9t 8% bg‘iﬁlﬁo‘é&@ge%?ortl%eemugﬂgée?;%gf‘%lgf‘r?g‘g he positions
where the | ead Whgef SmkSpradet: in0nibar med (Figure 6(e)). 20 8) If necessary, a
Pl pattern is fornmed by photalithography.plus chen ca t ching,.

di e-punching | aser prgEead %@}?B’é't“égi exw%&%&%%fﬁﬂﬁ‘@b c’ffglﬁ %\L?\%%hg?/ finish
plating or soldgr. J &jrﬁk F Q811428 dodbe-ill Firing boaB df tegendnieadsses, the
circuit patterning has been described by taking an additive process as an

exanpl e, but instead, a subtragtive progces b 25 used Bri ef
Description of the Drawi ngs Fi by gfthe RetEce crglsal vi ew of a

mul ti-1ayer (goubl e- s{fedhiMatihpthyoard where an interface |ayer is forned
under | yi ng % e lower conductive ' layer. Figure 2 is a cross-sectional view
of a multi-Ilayer doublébsiepagdustiveildy§® board 30 according to a first

enbodi nent of the prege 1 pon. . Figure 3 is a cross-sectional view
of a nulti-Iayer dougfé"msmlegé%q%érri ng board according to a second

enbodi nent of the pré8erttindmeention. -7 - 4 MAY 2004 W01/ 35704

PCT/ USCQO' 30015 Figure 4 is a diagramfor explaining the first half of the
process sequence in a



first exanple of the fabrication process for the multi-Ilayer doubl e-sided
wiring board of the present invention. Figure 5 is a diagramfor

expl ai ning the second half of the process sequence in 5 the fi rst‘éMHﬂme
of the fabrication process for the nulti-Ilayer double-sided wiring board
of the present invention. Figure 6 is a diagramfor explaining a second
exanpl e of the fabrication process for the nulti-layer double-sided wiring
board of @Mesent invention. Description of the Reference Nunerals 10
10 ... insSulTatrng layer 12, 16 ... conductive layer 14 ... interface |ayer
18 ... blind via -8 - 4 MAY 2004 CLAIM5S 1. A nulti-layer double-sided

W ring board CIOWDFiﬁhﬂﬁi-lay&*ﬁduﬁ&tﬂi&ddiw}_agéB&(@dcé}ﬁﬁﬁm;an openi ng fornmed
therein; a first conductive | ayer forned on. an ‘upper surface of the

i nsul ati ng | ajBdnsufatiag daysghavingiuconening|foryaed thepeined on a | ower surface of

the i | ati L | sl de- wal £t ' d
por i on of 1 he Frepe@ite 0 BnBdof kR HEpiFo R nsu iR SR: "Openi ng: and

an interface lagemdicohdudtios &yebfsimedton & fvever nEfacabf 1he insalding Myer aid | east a
portion of one ar .goth oé the first and second_conductive |ayers, wherein
the secofd"¥BedArsidewpll pEthe spruing pYd 2pNtiak oidhe fiest eqndustivedavassxhichds| ayer in
t he por@%e@ﬁnm@%pgﬂﬁgiﬁg adj acent the upper surface of the insulating
layer. 2. A nulti-layer double-sided wiring board according to claim1,
wherein the <f8detafacedaybninterpesadabpbrecdithedotlating bayenatdsattiéat & patlbmof ng | ayer

at the ingi | le Of e . openin . mul t.i-l.ayer doubl e-sided wring
boar d acc%glregﬂ’]éémtogﬂhcl%r%%‘"f 58$°“§,°°9%}?§¥%@X“&H‘4“F% erface | ayer contains at
| east one net ahd secod eumnitiv@ahRe HRektlycafitabth e Fir@1eBndc@DS 1k Mdnof i ckel ,

cobalt, zinc, and chrom um . .
portion of the opening adiacent the uppet surface of the insulating layer.

2. A multi-layer double-sided wiring board according to claim 1, wherein the
second conductive layer directly contacts the insulating layer at the inside wall of the

opening.

3. Amulti-layer double-sided wiring board according ta claim 1 or 2,
wherein. the interface layer contains at least one metallic element selected from the group

consisting of nickel, cobalt, zinc, and chromium.,

4. A method of fabricating a multi-layer double-sided wiring board,
comprising the steps of:

selectively removing a portion of an insulating layer on an upper surface of which
is formed a conductive layer, and thereby forming in the insulating layer an opening
whose uppet end is closed with the conductive layer;

forming an interface layer over an entire lower surface;

selectively removing at Jeast a portion of the interface layer which contacts the
first concluctiv: layer; and

forming a conductive Jayer over the entire lower surface.

.9



4. A nmethod of fabricating a nmulti-layer doubl e-sided wiring board,
conprising the steps of: selectively renoving a portion of an insulating

| ayer on an upper surface of which is forned a conductive |ayer, -ahMAY 2004
thereby formng in the insulating | ayer an. opening whose upper end is
closed with the conductive layer; formng an interface |ayer over an entire
| ower surface; selectively renoving at | east a portion of the interface

| ayer whi ch cgntact,s the LI st condugtive layer; and.form ng a conductive
| ayer over th& ent F\rrgz%%&agﬂ?aft‘géém‘%éax”ﬁ°"ﬁ?iﬁ?§§ﬁg‘2{mn§.b°ﬁ%t hod of
fabri cat cogipfsingtheistdpayer doubl e-sided wiring board, conprising the steps

of form ng an. .opening pattern by selectively renoving a portion of a
conductive | firaung ¥t opeaingdattarn byseleckely wmoving apertidnefia condengiveayer wit h

an interf I [ LR P her t ween he insul ating. |ayer . also

navi ng a ABEbinBYE ba - EENREL ol A I SRERERSR: whalth ethef APt ien” o

i nt er f ac eherebienecnthe ifatatidg dyer slEehnvegly cdnd@Rieilaet Foried Bl aRdpgerpor tion of

the insul ating | ayer, as .vveIfL as a portion of the interface |ayers by

usi ng, aéuﬁaﬁﬁg@?°ﬂ“ﬂ§’-%\ﬂﬁ a&;ﬁlﬁdﬁfdf’ie}l@s?"a‘%ﬁeb%‘@% portion has been

renoved, and thengRY drk g%ﬂo’i‘ti&rﬁﬁfthé‘ﬁxkﬂl?ﬁdf'lgyér%’%y%%??ﬁﬁh%@ﬂ¥¥“°5€ upper
up ayer, and forning

end is (;I osed wth th<=T er conductive a conductive
| ayer ovanterfars layers byeudinguas a suask,dbelomer Landistiyedayst ddiosegidrtiar hastliven openi ng
gggn?ng?r&@ﬁj\%u, 8l %oy PR SR EE I g By 'an WSk WRo BO2ESd D the

closed with the upper conductive layer; and

forming a conductive layer over the entire lower surface including a side wall of

the opening and a portion of the upper conductive layer which is exposed in the opening.
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