WO 01/ 35704 PCT/ 1JS00/ 30015 MULTI - LAYER DOUBLE- SI DED W RI NG BOARD AND
METHOD OF FABRI CATI NG THE SAME Detail ed Description of the Invention
Techni ¥ OM504 of the Invention 5 The present inventi oRCTESYYIS; o g
mul ti-layer double-sided wiring board having wiring |ayers formed on both

sides of an i nsulMULTI-LAYER DOURLRESIDED WIRING BOXRDND MPTHOD'OF f or ms
a conductive |ayer of COpPper or WXABRICETING AHE SAMELINg layer ol a -
polyimde filmor the Iike withodr Tnrerposing an adhesive | ayer

t her ebetween, and al so having a blind via interconnecting the wiring | ayers

and closed 10 at one end Withﬂé?ﬁleﬁ(fﬂsgﬁﬁgfo}{%ﬂh%ﬁgenﬁgﬁ]e I nvention al so
relates to a nethod of fabric = doubl e-si ded w ring
board. Related Art A nulti-| ayer TdcdmidabFisldbfdhednventignboar d havi ng wi ri ng

| ayers fornmgd on bo si des of ,an [ nsul ati | ayer . usi, a . twp-1ayer tape
t echnol ogy fngan d als Eﬁ’ﬁ&’ﬁsﬁ’ﬁ ‘%Veﬂ'f’?‘h’ﬁfkate_f@ 9ir%‘5ﬁ9°}ﬁy§¥‘gq¥hﬁé%$q%ﬁﬁ“ﬁg°ﬁ? ring
layers, is fabria¢imgSrihd1af6s $orara o8 bothi dides R ard mk&laemgneyer REAE 8 $Fo-1dyef St ,
starting with a two-|ayer tape conprising a filmnmade ‘of an insul ating

e

material such at@eﬁecrw{vgm@aafnﬂna acordigtive lager of peppet ot the likehon arpinsulatingng or
plating on th : f L | er end is
closed with t hga)béggg% p@gﬁ%gﬁgldgf’ T @E%F%yé&?tgﬁf%gﬁg%&?%&}{aﬁz&la grgl ating |ayer
by sel ectively théretwtweent el dlaviesvingsa blindota imferdofgecking the witing huiysrs ahdreloseal
wiring pattern is fornmed on the ypper syrface b n dditive, progess or a
subt_ractivel?’pr@68%%?“_%&%1t?‘%i%‘ﬁﬁﬂ%@‘ﬁ?gﬁ‘ﬁ%ﬁ“‘?%‘aistﬁ’r_ S /2 08 €PEring or
plating over t Hghrfsatihg Such QMBI IAYet AGBId-Batd irng tbix@, | nside wal | of the
opening and the portion of the upper conductor which is exposed in the
opening. In 25 this way, the blind via is forned with the upper and | ower
conductive layers interconnected wthiRelpls8Asheni ng in a back-to-back
configuration. In thep i fabed ViBle-sSHRH LR ST i L J 00 ' in
accordance with the Ie{fbovesnf)ljr chlgess?&a%ip?$g€a‘?§hﬁﬁé%n@ﬁ%’%&%ﬁ?ﬁi‘g&ﬁrength
i s retained betsidsenf ahinsyating layetasing adwoayec ppechrobegy; andedsa Hawingarblindut
vyhen heat Ps SUiLRs éo%n‘é‘&i%g' edwinr}lgefayselrjs?lssef%lr?c%ed 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 a conductive layer formed by sputtering or plating on
the upper surface of the film, an opening whose upper end is closed with the upper '

20  conductive layer is formed in the insulating layer by selectively etching the lower
surface of the film. At this time, a wiring pattern 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

25  this way, the blind via is formed with the upper and lower conductive layers’
interconnected within the opening in a back-to-back éonﬁgufation. '

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 subsequent

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

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



30 process, the bonding strength decreases. In view of this, when producing
a two-layer tape by formng a conductive |ayer on the upper surface of a

pol yi mi dewbidiss7o4t is practiced to deposit an interface lpeyasomsmoisi ni ng a
dissimlar netal such as Cr, N, or -1 WO 01/35704 PCT/US00/ 30015 the I|ike

by sputtering on ’}m

i ncreasing the p&elg?kstrg&ﬁ h 3 %%@ggihﬂﬁlpﬁQP%ase&%%sﬁé%egﬁg Fﬁé}?@é a%"ﬁ%&"c
product. On the opdtbstrdngﬂl@enmnelia.has&:mdsleaﬂanﬁdfimshedpfoﬂqctl red in joining
the upper and |ower ¢ uc |v ers.in the. blind yi since . the size of
the joining portion i 58 g‘ l‘fﬁ’ﬁﬂdaéag CROsigeratipn is SeAuire g‘-“’%@??@’“{ i ng
to decrease with Roef emdidtive iBaisih heliag via, FARARESiSe MNBX AR Horbith S Ys

Publ i cati on No, 5-327224, for exanple, discloses that en Sputtering

copper, hi gh- pur i ¥5alkasgensof micrometers; the sizg tanding tpfesyense with dewseasingtfeare size.
within the via ho gﬂ,ggﬂ% g@@ e ded
a nulti-Iayer doub %ri 10 si leﬁc?lﬂgu%%a I’}I[V% n#g%%\?& xm@%t%‘#‘ﬁ%s%%&\é{
adhesi on bet ween when sputietingtcopper liglepuritsicdppehis usersinloader mgpieesne disbamaction of
t he provision of a@ erf e | ayer therebetween, and which exhibits
excel | ent conduct P@*‘ r‘g"'il Bl lity because the upper and |l ower conductive

| ayers are joined togeAdeefding tbthdpredeat xla%xﬂidn,vth&e\mﬁrbﬂaéd 4 MURL-RPS dEbIR-
dissimlar netal. 15 Problens to Be Sol ved by the 1nvention To inprove the

bondi ng strentft h $&adEReE bersd whaidhipapYidey eresflent adhepianthetwesndhe capdnetivetaer i t
s also possibl e difl ddinQiRARdaftl btddh&ld rbémgﬁ oP S HRffcd fFerl MR

| ayer and the | ower conduct y sputteri Issrmlar al prior b t he
formati on of t hearddovheh Qxhlmcxmﬂ;ntazsndwtlwlehah)htytﬂe&wqammppﬂ&ddldﬁvmr
descri bed above. e.structure i s such that
the dissimlar rreogfi&:lr@géa W c] ié‘&d?‘i%sﬁf\%k‘aﬁ%{‘ﬂb"e‘ﬂ'&g& A without TRPOSMERIuct i ve
| ayers (copper) idissih#tartvhétald via, there arises the problemthat the
reliability of conductivity between the upper and lower circuit sides of

the finished gircuit board great t he second met hod, on the
ot her hand, I | e measures have pthe oy 50d bondi ng

bet ween the copper patﬁaﬁ&@&x@mna&g%ﬁuﬁg%ﬁs&wsﬁﬁh@msﬁ%&gﬂiayer and the lower

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 done for the upper conductor described above. In that

20  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 arises
the problem that the reliability of conductivity between the upper and lower circuit
sides of the finished circuit board greatly degrades.

In the second method, on the other hand, while measures have been taken to

25  ensure good bonding between the copper patterns based on advanced technological
studies, no solution has been provided for the adhesion to the base material.

It is, 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

30  layer and the reliability of conductivity between the upper and lower conductive

layers in the blind via, are solved simultaneously.



studi es, no solution has been provided for the adhesion to the base

material. It is, accordingly, an object of the present invention to provide
a nul t iWP&Y3§704 doubl e- si ded wiring board and a net hod ofPGTANNEMSNng t he
sane, wherein the above two problens, i.e., the adhesion between the | ower

conductive layer and the insul ati ngudfhaty?of@he RRentioae reliability of
conductivity between the, upper and Tower, conductive |layers in the blind

via, are sol ved si mACoEding e the presentinyentionsshere isproyides s nutitirlayer dawblear y of
the I nvention A~k . b ndu N0 i ; LeSind fRM: .
mul ti-Ilayer doégﬁée-ﬂg?%ggasmké}?%%%?%niom??@@ﬂg&ﬁa ﬁ%ﬂf@ttlﬁ% aglrglrn’ '
havi ng an openiafastewndusiive layerformed en 41 wpper swfade of the énsubaying layer; ewecond an

upper surfage of ' at | . asse d.5 nductive | aver fornmed. _

on a | ower §ur fcggzé&g?’ ¢ F’S{g ?ﬂr'féét}?oa'{ ﬁrél’gfef %u)}-gaie éﬁ'g‘e &‘}f\‘}gagf’%gaygﬁan%i crqg%(xm;g Fall of -

t he openi ng andnsidewall ofthe openinparkia witichoofahe fifsy Conldative layer MhidhSs exposeed -~
in the opening;, and an interface Iaéer nterp ged bet ween the i nsul ati ng

| ayer and the IR{teqpening: and agnterfagsdayer }WP‘PSSE ptoveentheiipsulating dayer and the ~

second. conduct i g dnd¥edond cbRiukiive 18R, 3tefeid séécrnatcoﬁaiequ&ia'y&faﬂeeag in the
openi ng w thout interposing-the interface 10 layer therebefween. The

i'nt er posi ti on cPntaps thefirstqonductive layer ingheapeding without imtirpesingthp ttevéasn t he

i nsul ati ng ,lhay cond conductive layer, and at the sanme tine,
conducti vi tl|3(/) ?é’fe?g%ﬁb?&éﬁs retained since the first and second conductive
| ayers contact each Thelsterposition bfthe jneerface laydbprovidtegaid adhesidichbetwesmtie S
conductive layer directly contacts.the insylating |ayer at. the inside wall

of the opening ’W"?ﬂ%ﬁayieﬁ?‘éftgﬁﬁcﬂﬁd eopdugtiye ?Xeé’(?é‘glaég‘étsa'f‘ﬁé@ébm%‘ﬁ“yl n. - -
this case, whilmglidbify iheRsiedRinee HéRR Al 8ec2RE CAtiueARIEGIrS YohthA XA dlg if he.
inside wall of the insulating layer is not sufficient, this portion acts as
a stress relieBeopanig. t he conductive | ayer and thus serves to secure the.

conducti vi ty¢ rel i abig,j ' 14 . . o
interface | 1élsyer co ntﬁeﬁ%f%lésébg’g _ﬂyegg%ot%ﬁ Sﬁlgdﬁgrg%a Y%éﬁ lg?@n%orﬂ%cgsjetﬁéeg’tgg%tm% fragehﬁatt he
group consi sti rthe msidawal@if thenpising withpuidnterposing hedinieuface layer therebetween.

In this case, while the adhesion between the second conductive layer and the

inside wall of the insulating la}"(:er is not sufficient, this portion acts as a stress reliever
for the conductiv_e layer and thl;!IS serves to secure the c.onductivity reliability of the
20 conductive layer. _
Preferabl};, 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 fabﬁcating a muiti-layer double-sided wiring
board, comprising the steps of: selectively removing a portion of an insulating layer
25  on an upper surface of which is formed a conductive layer, and thereby forming in the
insulating layer an opening whose upper end is closé_d with the conductive layer;
forming an interface layer over an entire lower surface; selectively removing at least a
i)ortion of the interface layer which contacts the first conductive layer; and forming a
conductive layer over the entire lower sufface. o |
30 Also provided is a method of fabricéting 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
-3-



Al so provided s a nethod of fabricating a nulti-Ilayer double-sided wring
board, conprising the steps of: selectively renoving a portion of an

i nsul at i rRYoOI0EPEN04 25 on an upper surface of which is fornRPQI/ESRBICti ve

| ayer, and thereby forming in the insulating |layer an openi ng whose upper

end is closed wi tlaydriTemfediod s upped sluFace theredf Uitk 20 SntéfadeMyRF dedyer over
an entire |lower surface; selectively renoving at |east a portion of the

interface |ayer vihFehetwens glectivelysemoving a portien efithe insnlating layersd wellmsang a
conductive | ayer O R SHE ' '
T e G 0 S 8 AP it

met hod of fabricating a nulti- ub )
the steps of: formaskgamstherplnfongingan thenmsubaing tlyercini opehing mhiosemipper end iporti on

f ducti | f. d | f f i,nsul ati | W th
an interface 3 ayaroer MO TRE cRdpeiyE bt mud frmie Acondvetg lysy er desptire
havi ng a conduct i d&er sirface including aside-wall-of the op€hifd atPa PG SEEPe30015

| ayer formed on an upper surface thereof with an interface |ayer interposed
t her ebet ween, ectSORAIGHVE kayer, Whigh is sxposed émtheppening. i nsul ati ng | ayer as wel |
as a portion of the interface |ayers by using the thus patterned | ower
conductive layer as a nmask, and ridgfe8Pesdrhith B8thk Tnveldfod NSul ating layer an
openi ng whose upper end is 5 clo ' tive |ayer; and
formi ng a conductive |Figue 1 ghaws a ¢resssaetiondllustrating the wicinityof thedilind iviagl 8nsi de

wal | of the ni . . L he er.. conducti ve | r.which is
exposed in t@op@%?ﬁggu&fa gslrc{déégd}ﬁglglé%eﬁtd? ©3 efﬁgmlg ardip 3&9{ "B%V‘é“%“e
shows a cross sedhya@n4iid simplyrinteipoged Heevecn ehainéating idyvee 1®hnd e Wvar18 in 10
t he previously described multi-|ayer double-sjded wiring board in which the
interface |ayer PRApUVE]aysiZ. ilﬂaé? fr5&-ehe 1sHaRiEY ! condurtiaty signifigantly degradey
and the |ower coggduBt inante@dRNayk?14 bita 8iliSileAR&al ik hﬁmwidt@rpbéiﬁgt%t@éen the
conductivity significantly degrades because the interface ayer 14 of a

di ssimilar metal YPperopdeEve lyer Wornddgvereondustive Jager 12n de Wiod oiacks wher¢ ayer

16 and | ower fg»onq}lg)li%ﬁnér@é?ﬁécté@ in the blind via 18 where 15 they are
i nt er connect ed. "

Figure 2 shows a cross section illustrating the vicinity of a blind via in a multi-
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 layer 12 in the blind via 18 where they are

20  interconnected, the reliability of conductivity is retatned.

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
invention. As shown, the interposing interface layer 14 is absent not only in the
portion of the blind via 18 connecting to the upper conductor 16, but also in the side

25  wall of the via hole. In this case, while the adhesion 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 layer. Results of

reliability evaluation tests conducted on the respective samples are shown in Table 1.



Figure 2 shows a cross section illustrating the vicinity of a blind via in
a multi- layer double-sided wiring board according to a first enbodi nent of
t he prweamBs7odnvention. Since the interface |ayer 14 i sPEGHUSHSIMS]

i nt er posi ng between the upper conductive |ayer 16 and | ower conductive

| ayer 12 in the blind V|a 18 where they Jabled0 I nt erconnected, the

reliability of _e_d_:EE'rp’%qhmAsa(‘roq '
éﬁh denperatiyeg |y | High femperatute; | | baty@purgy o) Brreperap

illustrating th r i

wiring board ac | o StrREs mm’ﬁw_pr.es.em_ . As

shown, the inte erf &8< aydr 14 1%®5bsent {not3%8Fy | n AR .
Embeliimene [ cmnmectl Mg to ide<upper [consdaet or | 1apoobst fl so

portion of the
in the side 25 Wwalt—of th,v.u yot-e—H—thtipeese Tﬁ%"*he e eSH O
r A 1 ’ 92 2. :

between the |l o I‘hl(,:O‘I!lquCt fayer 2_and Z.l nsul tlﬁ(] layver 10 in fhis
side wall portion is not suff|C|ent this portio'n acts as a stress
reliever for the entjre ruct h e | aye adt 'us. erves
to secure the condu %ﬁ FO{”FB g?tﬁ&f?g# ”ﬁ‘gds‘im\éé’“}b&@' ts of
reliability evahefdquired fieditys bﬁanelh&b@dexﬁbodﬂi\emrmembm&f@@meess xﬁﬁe shown.

in Table 1. -4 WO 01/ 35704 PCT/ USO0Q/ 30015 Table 1 Hig nBlerature Hi gh
Tenper at ur e, Pdnterpased abythergids,walls ofthe via higlegxhub Fﬁéb?%e}'qpﬁl% O’Yﬂéisﬂbe( hours)

cycle (hours) P ahiROtecdnd &RbbdimdReasier RPfabriddtORar t {hent 1000 .
<< 1000 << 300 £9000 <= B or AT 250 l_1000*‘19'%”@%12 the iR YRibert.

Table 1, both the fumthah@bsseﬁtbﬁmt@fﬁméhynemlﬁ gt 390ynm, tanépreﬁqablyed
quality, but th | 1 S.NQ _
i nt er posed at t r‘F&g’hg&{%S&g} eﬁ&elggo ei;%%%ﬁ;q?gggx ceorn %ﬁ‘ggé F? Y. It

will also be rNi,Zﬁi &hhlanﬂhen&a@nohtmnbxgc@mpimcﬂa&ppne&raﬁlm Theuppendral t han

the first enbodi nent. A The .t hickness of_the.interface is .10 nmto 500
nm and prefler JgM§T qogustivg IayEFRAe foihiR: S0 n thickiess ﬁtj‘ltbg Beicrake Perteably

conposite mater| t ai ni ng
Cr is particul aﬂ% er g%rfégs g@ﬂe mela rrﬂlg%% %“Pogqoagmi uc!:#llgtee quer S
are 5 gmto 50 mmmnandkpo@imdhss pﬂ:lfniatﬂé\as the trestérial. Dey platifgernethbds for the

conductive layers include sputtering and vapor deposition.

vicinity

The multi-layer double-sided wiring board having the blind via of the present

15 inventionis fabri;ated, for example, by one of the following two processes. The first
process will be described first.

1) An interface layer 20 and a metal layer 22 are formed in this order by dry
plating on the upper surface of a polyimide film 10, thus forming a base substrate
(Figure 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 pattefns 24 on both surfaces of the base substrate (Figure
4(b))-

3) A lead preform is formed by forming a metal layer 16 only on the upper

25  surface of the.substrate in the position where the resist pattem does not exist.

4) The portion of the substrate lower surface where 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.
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copper. The thickness of the insulating layer is 10 mto 100 m and _
preferably 50 m and polyinmde is preferable as the material. Dry plating
net hods fWOE704conductive |ayers include sputtering andPCIfIH00/39osi tion.
The nulti-layer double-sided wiring board having the blind via of the
present 15 invention is§) TRbfekisfia@Ems bR he 3*10»%5\3&%&9&&1@%&%&% ng
two processes. The first = process wll descri be Irst. n
interface |ayer 2temaygd Figwe4(c)) ayer 22 are formed in this order by dry

| ati ng on the upper sgrf imde filmdO.. th f orm ng. a, base
gubsltrgte (Fi gulrog 4( a?ﬁ) Aﬁgg %ce%?gé@l%‘?‘%L'b@é%ﬁaﬁer%%’d’%ﬁgwgbﬁ 4

f f the basler swebttereatie, lowardurfadecof béteusd are exposed to
IS:Jgr;h?C?ﬁrgugh espectiye photi mas&s and mEjl"(elg\ﬁ/lel ope(gigtug@?{gp% resi st patterns
24 on both surtaces ofy)t e TRl %’E‘f‘g@éﬂ%‘lﬂp‘&ﬁ?%‘fﬁ%?ﬁty‘e_s@fﬁﬁe-l 748 9pPEf or m
Is formed by f_Or%ﬁ&c@is@ﬁ@hdbﬁ&ﬁfotéhﬁv@mya&(_Rg@is{)he upper 25 surface of
the-substrate in the pgsition where the resist pattern does not exist. 4)
The portion of the sub®tVainsaphotemasken thedowresndadens theswbsttatey dhetresist laees

i st i : Ly dr i o form L de pattern. At
tn (r)\te sg)r(r{esti Imfz r et g‘ac()it)C %Sél poarxllgiﬂ}\eg %3@%‘%%&8g‘?ng"t%rgs?trﬁag?lﬁgghlg_&v&(g?s al so
renoved by e'échi ng. -59)}/nmeta?z¢eﬁm1:bwﬁ@at ta?&%ﬁné&?oexl'rlrigsle({jvw?g?gajrggf%eg;\)s on
t he upper an ower_ syrfac e substrate are _ :
6) Anpipnt erfaz:(}e I%@P@?é{iﬁr%ﬁ%e‘g“ﬁh? BYSIHaR Whefg ﬁf‘fsb“ygﬁ“"’%‘_{%ﬁ@?‘ﬁﬁﬁ‘ed inthis
order over the entire Imm{elswéﬁﬁggzgfis;ehﬁva@ 5@y Figure 4(d)). 57) A
resist layer is fornmed on the | ower surface o he substrate. (The upper
surface i s covered by H)ph#setdiayee3q %f@meébﬁpmmg@)e_r@mwgralowgof:lmfar?zﬁton
the | ower surface m&b&t- | a : -
and then devel opegﬁ%%&f orm-a rlég%fg%e l%%?ttﬁeer?e}e%e%‘#gﬁlgéﬂflgﬁ&g 83“ ﬁ"éls met al
| ayer and i nterf awedd dgatricafly comiicive (forahd mbssquentiplating sep) Figare I@))subst rat e

' [ i Ly . £si attern does not_ exist.
are etched | n1§ he posi Itzbo.&'ga\fm%rrgsét tl.'zgrerr 1%%%&%11 the lower ace of the substrate, and

the resist layer is exposed to light through a photo mask and then developed to form a
resist 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)).

20 14) The resist pattern on the lower surface of the substrate is removed, and a
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 1) The second process uses as the starting material a 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 10 by
vacuum evaporation such as sputtering or vaporization, followed by plating to give a
certain degree of thickness to the copper foil. When metalizing, interface layers 36

30  are formed to increase the bonding strength.

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) The lower resist 28 is renoved (Figure 5(a)). 11) A netal layer 30 is
formed by sputtering over the entire I ower surface wthout form ng an

i nt er fye1hswgr therebetween. The side wall of the via PETARMEB0ISade

el ectrically conductive (for the subsequent plating step) (Figure 5(b)). 15

12) Again, a rgsi | S & on .the |l ower surface of .the substrate,
and the resi sﬁ#ﬁaé/g@%lyg%%é(%%ss dg?g(‘folﬁ'ygl%'tmeet) RPEHRHPE™ n‘g‘%gﬁ‘g’&egﬁ hen -
devel oped to fswn@time.resi st pattern (not shown). 13) A lead preform32 is
formed on the | ower_surface of the substrate i.n jhe osi ti on, whe the .
resist pattern of tﬂeﬂF‘&gﬁﬁt&I‘% d&&@?‘ﬁ%}b@é&%ﬁ%ﬁpﬁ%ﬁﬁ%%@}#@ a¥ex) The
resi st patterni®p eidhed bpWeisersot chamRaPdtcHiRe (dRSine3te).| Thd &ipp¥eRil oaikk 2

lead is forned by etching off the upper and | ower surfaces of the substrate

in the positienpositusidpiscapaspe threugh the windhusstched (Figwre66dired (Fi gure 5(d)) .
f " ke, oLati T el ot WP e !
L2 ont procssa Vi 1| PpaRE ALabbatodhntle e fORL S LML %ol n i Rd0g, 10

second process w || escri es as 't he
starting nmat er vialis madeodlgatrically condieticn avieking thet polyimidessonfiadtivedn bot h si des

t hereof (Figure 6(a)),. ,This doubl e-.sided co r foil. olyinide tape is
fabr i cat sd by FEpuplSien B sper st 20 Bohe RBSHw ming 8R werdire st num
evaporation suig@s 66t Aférinldkind thy poIgirhida irisfie thd ¢ leReRRally cdtldatdvey to give

a certain _degree of thickness to the copper foil. Wen netalizing,.
i nterface 1hyetlsctmpdytincopper plasingdsiperfpringd fagive theecaessary ithigknsss terilg ¢opper)

Phot or esi st i Soz‘?{'ﬂélﬂogﬁm}d% hdige #levpl e- si ded copper foil polyimnde tape, and
posed ¢

the photoresist 1Is'e and devel oped to forma via hole pattern. Using
the devel oped phot Hr adtesthe zepper piatikg of the viadpie phétoresisblayers eresforigedadn t he

tape is etched -6 WO 01/35704 PCT/ LUSOQ 30015 Figure 6(b)). |f necessary,
LB (potyi m ol CBRE AR Ao St oh e s e e alkdon ik aPB g 1o
the thus et chelbwesppeices, thd phptirésivt Tayd b expos@iStior déviappeehyi m de | ayer 10

is etched by a | aser' or chem cal etching (hydrazipe, etc.). The copper foil
on the 5 ob%oSi te sPubeadprelopns g ormedRaH w@emf{]kon@ss%eﬁfe%ﬁtmwge |
6(c)). in the positions 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 uppér and lower surfaces of the
substrate in the pbsitioﬁs where the lead preforms -aré not formed (Figure 6(e)).

20 8) If necesséry, a PI pattern is formed by photblithography plus chemical
etching, die-punching laser processing, etc., which ié 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 subtractive process 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. |
Figure 2 is a cross-sectional view of a multi-layer double-sided wiring board
30 according to a first embodiment of the present invention. -
~ Figure 3 is a cross-sectional view of a multi-layer double-sided wiring board

according to a second embodiment of the present invention.

-




4) After cleansing (desnmearing) the inside of the via, the polyimde inside
the via is made electrically conductive. Mking the polyimde conductive

i s° acconmoessmw4iby copper sputtering 40 al one without forraIgseanooist erface
| ayer (Figure 6(d)). After making the polyimde inside the via

el ectrical l'y conducti ‘F@%(uré@ised cﬁE%rExBlfé’lt Bcglaﬁﬁih%é ﬁ%éﬁ%lgﬁgtpﬁ?‘é%sfsgé\%g% 9

gi-ve the necessary thickness to the coppe on t e I ns

via. 5) After thdustoppapleof theifahyicetion precess for fthel raultidayer dowhd¢-sided wiringboarde
formed on the up&qﬁen%gg gig%ﬁoﬁurfaces of the substrate, and using gl ass
masks on the upper a Fower surfaces, the photoresist |ayers are exposed
forfdevel O]E)ment. 1§ GWimaﬁiwﬁ?]@mﬁomxplﬁrﬁmgmdsmmhzﬂfomheproawd sbqimﬁdsei?
surfaces of the s trate i 0si tions ere the resjst pajterns o
the resi st Iagf}er stgﬁlﬁésgemplee‘?rhté‘? t.eab t‘?ﬂ@“’t“%%&@‘t ‘E)E‘t“['}’é*aﬁ%r @Hgkﬁéit%ﬁ‘ﬁ@?g and
| ower surfaces ofyohin bieBf iBveHiign.  €enoved, and a |lead is forned by
etching off the upper and |ower surfaces of the substrate in the positions
where the | ead pref or Figue & isdiagram fenexplaining esesond examply (f)thq fabrieatiossary, a
Pl pattern is for Y. 1 | ] tchi.ng, .

di e- punchi ng | asedrxg %?%%’é{s}%%&}g& ﬁé}tgg%u%\il)%hél‘%‘% Vlyigmg E?ﬁé?{hfgﬁsgﬁ\}é ‘%Bg}(’rf'i ni sh
pl ating or solder resist coating. In the first and second processes, the
circuit patterning has been descPésorptidmof thealkéfergnerNanetalsi ve process as an
exanpl e, but jnstead, subltﬂractive process may be 25 used. Brief
Description of the Drawh i 1 is a cross-sectional view of a

mul ti-layer doubl e-si dediém.comdnctivslager Where an interface |layer is forned
underlying the |ower conductive layer. Figure 2 is a cross-sectional view
of a multi-layer doubl!8-si&B8csaysthg board 30 according to a first

enbodi ment of the preggnt piigsgtion. Figure 3 is a cross-sectional view of
a nulti-layer double-sided wring board according to a second enbodi nent
of the present invention. -7 WD 01135704 PCT/US00/ 30015 Figure 4 is a
diagram for 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 WAIIBHE®4 second hal f of the process sequence in SPEHESHIMS exanpl e
of the fabrication process for the nulti-Ilayer double-sided wiring board
of the present ChABMSi on. Figure 6 is a diagramfor explaining a second
exanpl e of the fabrication process for the nulti-layer double-sided wiring
board of the present invention. Description.of the Reference Nunerals 10
10 ... insulating |ayer ¥pmultglayer doublechidedwiting hgasd comprising: i nt erf ace | ayer
18 ... blind via -8 : 1. Anmulti-layer
doubl e-si ded wi ring a})@%ﬁ%&n@ | ?fgﬁﬂgé %r? I %ﬁ%% ayer having an

openi ng formed t her i first conflictive layenfimned veah apper sirficeef therinsulating f/er;sur f ace

of the insulating | r: +5 econd gconductiye .l ayer fqrned on a | ower
surface of tsﬁe insu%%%%qoﬁg%cive%)(ﬁr @8984'?%" T ﬁﬁ@ca@?\%ms tinglayeppeni ng
and a portion aindtcbeerfrigramtingdWalt bf the op anddYortior 6f tR& BAS Echdubtiv

o et] .
~opening; and an jnterface |l ayer |nterposeg bet ween the insul ating |§{/°ér and
the first and WREBKExpossdinthespeningiapd wherein 10 the second conducti ve-

| ayer direct!y cont aglielti thier dherp QA RhALR oAl Giarlslh INIE an@BEH Gl t NOUL

the interface | ayer being interpos thereﬁb_etwe I-1"ayer
doubl e- si ded wisetong dondudtivalayersdwhereino cl aim 1, wherein the second

ducti ve 4 di he i nsul atjng .l the.inside wall
ot he opalne uit HEEtRE AMIBENE 1P Y Bhiafld e S coBtuVF sketadbnoon’
15 3. A nul ti - |apering dvthbinethe imefhcedayenieifpinteipaasd thefhbegveen. cl aim | or 2, -

wherein the interface | ayer contains at |east one netallic el enent selected
fromthe ' '

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 without the interface layer being interposed therebetween.

15 3. A multi-layer double-sided wiring board according to 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 _é multi-layer double-sided wiring board,
- comprising the steps of: |
20 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 upper end is closed with the conductive layer;
forming an interface layer over an entire lower surface;
selectively removing at least a portion of the interface layer which contacts the
25  first conductive layer; and

forming a conductive layer over the entire lower surface.

* [ L " S *



group consisting of nickel, cobalt, zinc, and chromum 4. A nethod of
fabricating a nulti-layer doubl e-sided wiring board, conprising the steps
of: 20 selaflssMrl y renmoving a portion of an insul ating | @0arusoo3ens upper
surface of which is fornmed a conductive |ayer, and thereby formng in the
i nsul ating | ayer an peni et _end Ji.s cl W t he .conductive
| ayer; formng an int 'rfac’gq?%@]ﬁo‘%%a% %rﬁﬂtlflqurg@gﬂeg@%&%@g bso(?f‘gcti vel y
removi ng at | eastkompiising thesteps oft he i nterface | ayer which contacts the 25

first conductive layer; and forning a conductive |ayer over, thﬁementi re
| ower surface. 111111 formiognopeping patiern by selqctiyely pemoving a portionof greqaipedtyeo

PCT/ US00/ 30015 iy efYorRtd\tla Riwek SlfdcE o %@ﬁ%ﬂl&h WANGh iRl ayet ded

W ring board, Oprising the.steps o dn opening pattern by
sel ectivel y rénouterposedtareticoveens thainsulatinglayeralsolbayiog aicondwetivedayer fomvodr

surface of an insulating |layer, wth.an i.nterface |layver in sed
t her ebet ween, t h&%i gxayals\xrﬁayelﬂg)r/eé{f“gtﬁsagm ‘V"ﬁgayﬁr'f’g%ﬁﬁggf}\?éb?@&g?’forrred

on an upper surface t bsléctioblywehévinga portien bbhe insalehg lapéress petlad a portion of
t her ebet ween; selectiyvely renoving a portion of the |nsijl ating |ayer as

wel | as a porti ofhegnterfaes layareby weiRg, pyg miask, e lowerrondyctive laygtowhose partiop has
conducti ve | ayer | ; ] in
yer nabioRfoPé, Eﬁd)ﬂﬂexlég\ﬁ forﬂlﬁ%‘gn rtl?ermé{ﬂmggi}{ig Bxbﬁﬁeﬁbxé WY E L

the insulating layer an openi ng ose Upper 10 en cl’'osed wth e
upper conductlPve ehdiseslosedwith therupperroaductive layed; omd | ayer over the entire

| ower surface includi S] f the openi .0Qr ki e
upper conductive | aye?gﬁ?%:%&%gx\%y&l)a grdo ‘.}eﬁﬁieﬁgg’%é‘g‘g%‘iasﬁg@g"fgﬁﬁ’f‘? ?(s:ﬁ]; I‘Hll I
111111 1 hl'j 111115ftHe ojenifgand a portion of the upper conductive layer which is exposed in the

opening.
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