1 WVRING BOARD AND PROCESS FOR PRODUCI NG THE SAME 1 BACKGROUND OF THE

| N\VENTION This:invention relates to a wiring board excellent i-n connection
reliability and a process for producing the same. 5 A wWring
board usually 'has a plurality of circuit conductors, andzt a.f?h I4§
having netallized inner walls in portioms hecessary for connec

i ndi vi dual |ayers whe n the circuit conduttors are forned on a pIurallty of
| ayers.. 10 ' Such a wiring board is mainly produced by a

subtractive procgss.or LV, gg ﬁ; g ] cess
conpri.ses dr|II|.‘h§.ﬁ..“..c;.p§é@.ﬁ‘S ,f%@l? w havi ng -
cond¥tors on the whol e surfaces for connecti on on necessary portions, 15
formng a netal on-inner walls of the holes and the surface conductors by
el ectrol ess . pla C o COvering portions necessary for
circuits wt #%@%@f (55( wmm ng exposed nmet al by etchi ng to.
produce a w ring board. - an 8: ddjti.ve

conprises drilling or pun | ng Jh ‘{Egétlgon ecessar MR | g’r %S nect i on
in anlnsulatlnqa,{gé?i {9 t.0 .

wal I s of the holes an %rportr?noér%l%e%e‘gésda:%]fi%# rt%)nag’%ciar éw{ ang §orm ng
a netal on the igygdudBlg St shme N0l es and the portions necessary for '
formng circuits. -2-" Further, Japanese Patent Exam ned Publication

S A wiring board usually has a plurality of

—D

circuit conductors,'and through—holes having metallized
inner'walls in portions'necessary for connecting _
individual layers when the'eircuit conductors are formed
on a plurality of layers.'

10.  Such a w1r1ng board is mainly produced by
a subtractlve process or an addltlve process. The”'
subtractive proeess-comprlses drllllng or punching holes
in an inSulating substrate having conductors on the
whole surfaces for connection-on necessary portions,

15 forming a metal on inner walls of the holes and the |

'V;LJ -_ surface conductors by electroless plating or electrical
plating, covering portions necessary for circuits with
an etching resist, and removing exposed metal by etching
to produce é'wiring board. On .the other hand, the |

20 additive precess comprises drilling ordpunéhing holes _
on necessary portions for connection in an insulating
plate,-forming a plating resist so as to expose ihner'

L,_ p ' wélls of the holes ahd portions necessary for forming

:‘.d circuits, and forming a metal.on the inner.wal;s of

25 holes and the portiohs necessary'for forming circuits.



(JP-B) No. 50-40466 discloses a process as shown in Flgs 6(A) to- 6([»
conprising form ng conductor circuits 3 on surfaces of an insulating

. substrate 1 (Fig. 6(A)).5 covering the surfaces thereof with protective

-~ films 15 (Fig..6(B)); drilling a hole_12 in the -insul'ating substrate | L
- together with the cirtcuit conductorsS. 3F’g 6(0)). and forming a netal |ayer -

. 14 on the inner wall of the hole 12 b | ectrol ess ting.(Fig, 6(D). 10
CStill further, Japane%‘éf'?%%nt‘l’%%&%ﬁéngatﬁ%l §a{“il 'EPgA}C ioB1-176193-

. S'oﬁéhﬁfﬁf o D5 ri bk e Elordhot. %‘r’?ééﬁ%paﬁf%’%h%h? ot h Q?rig.f_:_f;;»f
R L S T s e o
- retaining %3%9?@9&}fﬁc dbe, Rafﬁséig€hﬁ§rﬁﬁﬁgg99£8 %B?le BQRngt'ng |

portions 18 to forn1p erns In desired form aplatlng_:

resist 25 2lovoiRptinsi desrikéy. tﬂéEl&f hi£ﬁd%§6t89tibé epRSCt i ng.

portions 18 on the front side wth a laser | t until the conductor of the
circuit congsictmig3 ©{BLhg @ﬁfklfhéealﬁoEépﬂﬁeﬂnaﬂHer eABMAAGihge plating . .
resi st around the connectlng portions 18 with the-l.aser light (Fig. 25
7(D)), and $upstrgtanceyeehen| wishptheeditehit2dondutbersnifpigwal |'s of the
hol es and around the surface portions thereof together with the exposed . a
portions- cﬁ6t¢k9plan®|formnugcaomeeabflaherbhékonlﬂhetmnpemdwaél -3-1.a -
Wi ring board (Fig. 7(E) i L
_ of the hole 2 by electroless platlng (Flg. 6(D))

.10 - . still further,;Japanesg Patent ‘Unexamined
~ Publication (JP-A) No. 61-176193 discloses a'ptocéss as’
‘shown in‘Figs.:7(A) t§ 7(E) comprising rem6ving a
-.conductor in a size of through—hole dlameter from
'_portlons 18 of a c1rcu1t conductor 3 on a front side
15 necessary for connect;ng-to.a clrcult_gf.back slde of
.a double-sided ¢¢pber—ciad laminate.l7_(Fig._7(A):'and
.rgtaining a conductor on the back side cqrresponding
to the connecting portiohs_ls to form pattérns_in
desired form (Fig. 7(B)),.fofming,aJplafihg'resist 25 N
20 on both sides (Fig. 7(C)), irradiatingjﬁhe connecting
pbrtigns 18 on the front side with a.iasér light until
the conductor of.the'circuit-conductor 3 of the back
side is exposed and removing the.plaﬁing resist around
the connecting portions 18 with the lésé;'light (Fig.
25 7(D)), and fofming.an electroless plated film 24 on
the_innef walls of the holes and around ﬁhe surfaée
portions thereof together with thehexposed portions of

the circuit conductor 3 of the back side to produce



According to known subtractive processes and additive processes, since
drilling or ‘punching of through-holes is carried out at an initial stage of
the 5 production processes, fabricating conditions in the later steps for.
conductor circuits to be connected Wi th_the_through-holes are remarkably
limted in order to maintain the relation™to the through-hol es constant:

For exanpl e, wh tq a a and which 10 connects a
hor & o wEr i el sf o5 8|

t hrough- hol € a conductor ormed on a photonask which is a

meang for formng an'etcﬂAg§ofg§h§ttotQﬁgﬁﬁgﬁgﬁfggckgggngggagsgggsgggratipn

expansi on and contractio t he phot omas e 1nsulating substrate

uSet™ herein asag@itifé BRo8EESEs ]5sPhekCal$1Eingt ok NBuhbHENg! owor ki Ng.
This beconmes also a limting factor in -the formafion of through-holes and a

resi st for el ecthpbegh-RbBésnysi Bartedagddtt h¥canr 0AgEsalSHeAga HE0Bhem of
hol e positions in the 20 subtractive processes and the additive processes
does not tak® ppeaséucbidvheppocessespffabeiakbingneohddtibdndPiB BRe40466.
But, in recent wiring boards having a high wiring density, finer .circuit
conductors ar e’ haterrstepsefor Thosduehen sixbuiitsi hg beacdsnectedrwibbed by
25" the process of JP-B 50-40466, since the connecting area between a -
through- hol e anthe threugh-hehescere penarkably iimitedpimarrderctecuits
due to thermal stress readily takes place, which could not be expected from
-4- known wiri rfgbRbRiR HASrebatHPRi hY thasthyough-haelast sopgtant.
L For example, when a pattern called as a land which
\# 10 connects a through-hole and a circuit conductor is
formed on a photomask which is a means for forming an
etching reSist, there.must be taken into consideration
expansion and contraction of the photomask and the
insulating substrate'used'therein'as-well as an error
15 of register at the time of working.

This becomes also a limiting factor in the -
formation of through-holes and a resist for electroless
plating in the additive process,

”LJ_- - .'Such a problem of hole positions in the .
20 subtractive processes and the additive processes does
ndt take place in the process of the above-mentioned
JP-B 50-40466. But, in recent wiring boards having a
high wiring density, finer circuit condﬁctprs are also
required. Thus, wheh such wiring boards are produced by .
25 the process of JP-B-SQ-40466, since the connecting area
between a through-hole and a circuit conductor portion

is small, break of circuits due to thermal stress

feadily takes place,'which could not be expécted from



produ0|ng a problen1of Iomerlng I n connectlon rellabllrty FurTher mhen a,_

o l aser light is used for forning hol es as JP- A-61- 176193, "the problen1of

connection-5 reliability and wiring density can be solved. But in the

production of nulti-layer wiring boards, there arise various problens in
that it is necessary to lamnate a pIurallty of  doubl e-si ded wiring boards
thus treated, to form holés necessary for connection and to- make inner 10

fh_malls of through hol es el ectroconductive, an apparatus for forming holes at :
- desired | mawomﬁwo@ﬂ@uade Qltw Wi rinec @ened tytdnd hedulltes ismmary

- of the | Th he 1 d
i ring boRFAOERIEE B PHOR e, Bf EHEITY 4o %”&#3%&%#%%%%%52.
~and a process for pFoddkhery shen a Waselg]bghhdwcusui Coxl oamdrepsi |y, i
spite of. 51@35%”%265?% Isalm 1 ¥ Wltl’ﬂé”lg’ og»‘i%h;ofa‘%ﬁh cq:q 0 one aspect of

t he present LN o pr n oar conpr|5|ng an

“i nsul abi njeddpbility, aadr siming sensidys casy hed se3 v

~insulati ngr&ah&tt&%heofahmﬁsqa%& WirSing" Podrae, me&@ &lﬂ@et he i nsul at i ng -
substrate, .a,circuit-: 'thCtor fqrned on t he ole i,nner wall of_the- :

hole and ¥a¥igmecbaok] ¥R i% i DeceEeary SP daminade &ing 00
“subst r at epaneadd tiyhefhdoabile-isicet ngeimig %oﬁrdsmtthO&emuefd ored he ri'm of .

the hol e, sggohehaal GORARROT il i QaIEd RElIeqhddie | ner val I

of the hoFe an portion con or —over é'part  of the 30 :
surfad@ owalps oﬁb!’rhmmhs@mamamg:tmc@mwsu pda appavatascdiar hole

formed: th?@%‘inbhﬁo'l@‘s‘“a%t 'd&ﬁ‘é@stlr&la%i% Tu*sfin@ raC‘J.'atseQOﬁ.(?n.'t_!)‘httorJ.% for rTEd_" .
on the insulating substrate, .gnd a CIrCUIt hoIe conductor fornmed on the W
_ _ expensive, and the 1 ike. , g

ary o e Inventior _ o
The objects of the present 1nventlon are to
15 'prov1de a wiring board excellent. in connection rellablllty
and high in wiring dens1ty and a process for produclng
such a w1r1ng board economlcally and easily, 1n splte of
the number of laminated w1r1nq layers.
|  According to one aspect of the present
20 invention, ‘there is provided a w1r1ng board comprising an
_1nsu1at1ng substrate, circult conductors formed on each
side of the insulating substrate, at 1east one flrst hole '
- formed through the insulating substrate, a circuit hole _
conductor formed on the whole inner wall of the hole and = = \J'
- 25 extending over a part of the.surface of the insulating
substrate around the hole in the range of 0.01 mm to
0.5 mm from the rim of the hole, electrical connection
thus being provided between the inner wall of the hole and
the portion of the hole conductor over the part of the
30 surface of the substrate surroundlng sa1d hole, at least
one second hole’ formed through the 1nsu1at1ng substrate
and the circuit conductors formed on the insdlatingh
substrate, and a circuit hole conductor formed on the
.- whole inner'ﬁall of the second hole and on the part of the
35 circuit conductors formed on the insnlating substrate
around the said second hole in the range of 0.01 mm to



whol:e inner wal | of the second hoIe and on the part of ‘t He 35 CIFCUIt
conductors formed 6n the insulating substrate around the said second hoIe
in the range.of 0.01 nmto- -5- 0.5 mmfromthe rimof the hole

electrical connection thus being provided between the i.nner wall of said
second hole and the part of the circuit conductors surrounding said second
hole, the circuit hole conductor on the inn&r=5 wall of the first hole and
on the substrate about said first hole having been forned si nul t aneousl y :
wi th_the circuPeShBme fxemdbeoxrimpfefhenhole,i pAectricplocomectdomd hol e

and on the partnh@k beq]n wvtldean%eheens %heoaﬂ%agwaaad ote@aid kel®dnall

A%seebnd aspec f th ent| n es a Wrin rd conpri si '
inner circuit bﬁ FdaR H% %é&r&%rPHﬁanP o5&t PPQ@S%mbf the.
‘inner circuit Baaddsecondrhouecuthe bdruglprhmaéedohﬁuctbmunm dved dniners

provi ded ongt hg adll 8 %}toiaotlgea "th Hie %hb%‘é%hggf’%éqﬁ“a:f Hg&ooards

conduct ors Br oy, expose aces o
at | east one ffﬂSBthbpéefbﬁNE@QthﬁsngﬁornedlEQGD&@BHQOB§ANdyi&MdthHe i nner

circuit board1ciEchﬁ%SthQﬁc%ﬁﬂﬂﬁ@o&okérﬁﬁﬁnﬁﬂ Ehbouahe&heaunswfa&meg

boards, the inner circulLt board and the circui,it cqQnductqgrs on the
|nsulat|ng boa?&§°n9thP&&sPnGnénctP@uPPrﬁoPg EBRIGAES LI CORAMGERFI. on t he
whol e i nner waburgbuhddngr saddhskicond helle.t o extend over a part of the.

purtages obgihe | SV 2t 40 BB oAU S e oLyl BEAYAAER G 01
conduct or bei nyikrdngedoard comprising an inner circuit board and
o insulating boards laminated on both surfaces of the inner
o circuit board, inner circuits being provided by circuit
conductors provided on the outer surfaces of the inner
15 circuit board, circuit conduétors provided on the outer
' exposed surfaces of the insulaging boards, at least one .
first hole formed through the insulating boards and the
inner circuit board, at least one second hole formed )
_ through the insulating boards, the inner circuit board,
20 and the circuit conductors on the'inSulating boérds, at
' least one circuit hole conductor being formed on-ﬁhe whole -
inner wall of the or each first hole to extend over a part’
of the surfaces of the insulating boards around the hole
i e in the range of 0.01 mm to 0.5 mm from the rim of the
25 hole, and at least one circuit hole conductor being formed
on the whole inner wall of the or each second hole to
extend over parts of the surfaces of the circuit
- conductors formed on the insulating boards in the range of
0.01 mm to 0.5 mm from the rim of the hole to provide an
30 electrical connection between the inner wall of the or
each said second hole and the circuit conductors formed on
the insulating boards around said second hole, the circuit
 hole conductor on the inner wall of the first hole and on
the substrate about said first hole having heeh formed
35 simultaneously with the circuit hole conductor formed on.
the inner wall of the second hole and on the part of the



on the mhole inner wall of the or each second’ hoIe'to.extend over parts of i
the surfaces of the circuit conductors fornmed on ‘tHe issul ati*ngrboards in
the range of 0.01 nmto 0.5 mmfromthe rim of the hole to provide an 30
electrical connection between the.inner wall of the or each said second _
hol e and the .circuit conductors forned on the. i nsul ating boards around said.

- second hole, the circuit hole conductar gon. the inner wall of the first hole '
“and on the substrate about said first hole. havi ng been forned 35 - . ' '
si mul t aneowsirecusig fbddiﬁxdﬁdxﬁtsdrﬂmirﬁiﬂnjlwd)rsémmdxmt he inner wall of

e e hor e B i el G tne SivGlLish pidatgd 3§ Sul o0
produci ng fprocess mf preduaing Iﬁlé mmnxg;rlmard\lmf:mmrsbsa@ect I

a step of W'@tﬁ%ﬂ@ﬁ:‘ rbeég Circuit - conductors on both surfaces of an-
at

- ~insul ating substr a step of forming a protective filmon the whole: ofiu
" the surfaces of the indtheR iofy LomRinGdesirgd Firauit rcondueEPs OB < .

]E_herGOE ll(iboté: suzl'faceﬁcﬁﬁ%hcﬁfnsiﬂldﬁid slﬁibsu‘wtlf& hg at |east one said’

- first hole. and at |east.,one on 0 the insul atin ;

" substrAte, a. step of & rﬂgtatgferﬁ!ﬂ &tl?’\'fgt??}}f %#lﬁr%n %a%g%? the -

first and sm:cbnt hnixe&ac:es ol tmmmﬂalﬂnq) Qﬂbsmatemﬁvxmgfthm the rim .

of the hol ui t conductor on the mhole i nner mall
& @Ff%ﬁd#ﬁc{%é‘ s | |

-of the or e€ac dver
_10 : - ‘a step of drilling or punchlng at least one said

first hole and at least one said second hole through the -,
1nsu1at1ng substrtte, o R o : "‘?"
| ‘a step of remov1ng the protectlve f11m from
. around each of the first and second holes in the range of
15 0.01 mm to 0.5 mm from the rim of the hole,-
- -a step of formlng a circult conductor on the
:'whole inner wall of the or each flrst hole to extend over
part of surface of the insulating substrate around the
hole in the range of 0.01 mm to 0.5 mm from-the'rim'of the
20 hole and simultanecusly forming a circuit conductor on the. .
' whole inner wall of the or each'second hole to extend over
part of the circuit ‘conductors formed'on-the“insulating |
‘substrate around ‘the hole in the range of 0.01 mm to |
0.5 mm from the rim of the hole, thus to provide an W
25 electrical connection between the inner wall of said
second hole and the circuit conductor surroundlng such
hole, and ' '
a step of removing the rest of the protective
£ilm. IR : - r
30 ‘A fourth aSpect of the-present'invention _
-_prov1des a process for produclng the w1r1ng board of the
' second aspect, which comprises _
| a step of forming inner c1rcu1ts on both - SRR
surfaces of an insulatlng substrate to make an 1nner _ |
35 circuit board, '



part of surface of the insulating substrate ar ound the hal e in: the range of
0.01 mmto 0.5 mmfromthe rimof.the.-20 hole and srnultaneously formng a
circuit conductor on. the whole inner wall of the or each second hole to
extend over part of the circuit conductors formed on the insulating
substrate .around the hole in the range of 0.01 nmto 0.5 nmfromthe ri'mof
the hole,. thus to provrde an 25. electrrcal connecti on between the inner
wel | of said second hole_and.the_circuit,con uct£ sur roundi,ng sug tEole
and a step of renoving tfRe® 8gt°6fpfﬂglé?B?eEP?9 ayapq]bgerds on bo

Toqrth aspect sﬁrfheesrefethermnnerromrpubtlﬂeard andcfesming ﬂendnedng t he
iy board ofyf0gs5eCEaRRuBEREE! on BBLh SEdr PadbEPoP! cha! M ng inner
circuits on boTh SUrraces of an-insu a |n Str e an inner 35
circuit boa$d, insuXatingeboardgsoviding |nsulat|ng boards on both surfaces
of “the.inner circuit boapdsgagd Berfbeﬂlﬂesarﬁﬁoeéeeﬂv& fQﬂHUShOEEeOQhaie

exposed surfaces of the 5 |nsulat|ng oar d a step,of fornlﬂg Erotectrve
filmon the mhevsfeseﬁaesstbe tRgul Eanatbﬂgrﬂeara ingvHhg ehECBiFcuit
conductors, a ebﬁaueﬁoﬂgrllrng or punching at |least one said 10 first hole

and at | east one said segopd fole bhioyghythe LSk Ry ge0dabloohE 8k a -

circuit boards,
10 first hole and at least one said second hole through the

1nsu1at1ng and the 1nner clrcult boards,



.a step of .removi ng t he protectlve filmaround the flrst and second holes |n

the range of 0.01 nmto 0.5 mMm fromthe rimof the hol¢ ‘d° §tepvof

- . simultaneously forming circuit hole 5 conductors on the inner-walls of the

first and second hol-e and the portions-about said holes fromwhich the

~protective filmhas been renpved in the above Step, and a step of renoving

the rest of the protective-film 10 Brief. Description. of the
Drawi.ngs Figure 1 is a cross- sectlonaﬁE@IeMIof one -exanpl e of - the wiring

boards of the present ectional _
vi ews expl ai ni ng on% eéxa:%rHf %‘ﬁ}% ocesgﬁ) ‘%‘iheg pﬁfelg% %Ioci'émsl nventi 04r+-“
Fi gure 3 theg firsds anseisenand m@as)fimrtéxmmammﬂ @ .1 e &9 ri ng boar

of the presenim Pru I&fé ﬂnglgpsufé Aol 4( G are cross-sectional views
. explalnlng anot’her exé%$ of the roces of the -present, 20 Inventlon
"Figure 5is.a cross® WH# irchit holgring

boar ds sof cblndup:mmton mmtirmer Iirmsaaaﬁ(tm)e tﬂixf‘dﬁD)arai ese&dnas HsXd i Ohal

Vo'7ce) SRR el ME A el SO0 RSN e the ¢ of Ficdown

o pr ocessesprpssm:lpm dilef has boarf m@ﬁaﬂlmmtabdﬁegm,l ared 5 of t he_

drawi ngs illustrat eat ty{éy q;@ Sréifb\ﬂfnga ﬁ/ﬁé |f&1qu¥ Qﬁ@\ﬁf&&é{&éjct ure .
S film. | | | | __ |
10 o rief escri tion of the Draw1 s _ .
| Figure 1 is a cross-sectional view of one o CJ B
example of the w1ring boards of the present_invention.
' ' Figures 2(a) to 2(?) are cross-sectional views
explaining one example of the processes of the ‘pPresent
15 1nvention. ' a
. Figure 3 is a cross-sectional view of another
example of the wiring boards of the present invention.
Figures 4(A) to 4(G) are cross-sectional views
_ .explaining another example of the processes of the present
20 1nvention. ' . '
' Figure S is'aseross-SectionaI view of a further
example of the wiring boards of the present invention;:
Figures 6(A) to 6(D) are cross-sectional v1ews
explaining one example of known processes. . , “
25 ' ' Figures 7(A) to 7(E) are_cross—sectional views '
explaining another example of known processes.
Descrigtion'of the Preferred Embodiments
Figures 1 to 5 of the drawings illustrate the
provision of a wiring board having a structure '

30 characterised by having enlarged connecting areas between
through-holes and circuit conductors and different
connecting structures, and the provision of a process for
producing such a wiring board characterised by fabricating

- circuit conductors first; drilling or punching through- _

35 holes, and forming conductors on the whole inner walls of .

the through-holes and around portions of the through-~holes



\ '

......

and ci rcwt conductors and dlfferent connect i ng structures, and the
provision of a process for producing such a wiring board char act eri sed by
fabricating circuit conductors first, drilling or punching through- 35

hol es, and form ng conductors on the whole inner walls of the through-holes
and around portions of the through-holes

9 i'n connection in different structures. Tﬁe present invention is explai ned
referring to tife cpmngatgen 5in different mgtxmigbnresn Figure 1, the wiring

board Of the present inve 'x&‘hé‘é‘lﬁ)rirﬁ%ﬁrbﬂ &@'é&il&rﬁé&)&téﬁﬁﬁa %o
pl ur’vathy of 3|r gqt conductors 3 fornmed on both sides of the |nsuI ating

substrate, a WIS i rst holes (a) 2a at desired portions through
only the i msul ating 10 AH Ehovre in Fiqure al, ttheowirdng bdaddE of the?b at

desired porti O | t ] tar Cui.t _
conductors 3, %g'%pﬁ”}‘r ?{"f%éﬁ ﬁf%%%?ﬁw&%é%) Rﬁ%‘%ﬁ'tr%& ot t he
whol e i nner Mﬂwaﬁlﬂyh@ﬁl(ﬂm\(@ Q_lmdimthqoa& tfoymed o dethoisides of

i nsul ati ng 15‘:?@ Ry t I nner
wal | of holes )Sltztgs%ﬂ?n a prﬁqﬁéqﬁét‘% ‘of w&lﬂo@coﬁtﬁt c?rmsés( b) “4b-
formed on t he 2Mh@te defidiedRaxtisns ithupyghs iy the,dmsulatings the
circuit cmmduwar&a‘epmreca PLURA it W iddubid hled gb) mmtwl deirded es

1120 o s, A it s o 1
dlfferent elecnmmmmt(nmnduntars 3, a plurality of circuit hole
: — conductors (a) 4a formed on the whole inner walls of the
holes (a) 2a and a part of surfaces of the insulating
15 substrate around the holes (a) 2a in connection wit the
. inner wall of holes (a) 2a, and a plurality of circuit
hole conductors'(b) 4b formed on the whole inner walls of
the holes (b) 2b and a part of the circuit conductors 3
formed on_the:insulating substrate 1 around the holes (b}
20 in connection with the inner wall of holes (b) 2b. The
important thing is that the wiring board has both holes
'(a) and holes (b) having different electrical connection
structures.
' such a w1ring board can be produced by the



structures. Such a mnrrng board can be produced by the : 10 1 foilomnng
-process-conprising: 1-A: .a step .of formng a pluralrty of dESrred crrcurt
conductors 3 on surfaces of the insulating film1 (Fig.. 2(A), 5 “1-B:
“a.step of formng a protective filmb5}@n the whol e surfaces of - the _
~insulating substrate 1 having the circuit conductors 3 (Fig. 2(B)) 1-C a
step of ri EblLhgwingpppobesg tbmphdlsdngta) 2a and the holes (b) 2b (Fig.
- .2(0), 10 1-D.  a step of renoving the protective filmb5 around the

- -hol es (a). and theAhoIasstbp bif foemday repluraddtyFiof dxsAred |-E: a step
of form ng conductors.(a) 4a and conductors (b) 4b on the whole inner me+|s;
of the hoIeSlIBultayoﬁduandrhoBegn(bﬁercaﬁdcﬁh¢hpomnsntaﬂmngnmmhmh the,}”_,
protective filmb5 has been removed in the step 1-D (Fi'g. 2(E)), and 1-F: -:a’
step of rembvilRggehé (e of the protective film5 (Fig. 2(F)). 20" T
I'n the process of the present invention, it is a very surprrsrn hrng to.
produce 2 mrrrnb Béar @ R&GPnE hSPE@lPa)aaﬁdoﬁGFeévﬁb ﬁ%Fb :

‘el ectrical ﬁegectro st ructur. s gasi |y gnd econoni cal | n the W ring:

board nent | BRR4SaEBTEACEE PE 3Be |58§§‘r18fténf30 étgﬁtrenéulhzi’r‘”ﬁ’@ substratell

.and an |nneihecEQ%gh&tbggagu%gog bang nggb)ty of |nsulat|ng boards

l-C-"a step of drllllng or punching the holes (a)
 2a and the holes (b) 2b (Flg. 2(C)), o S
10 - l-D- a step of remov1ng the protectlve f11m 5 - _. .'#).'
around the holes (a) and the holes (b) in. the desired
| range (Flg. 2(D)),_p: | | |
h 1-B: a step of formlng conductors (a) 4a and
conductors (b) 4b on the whole inner walls of the holes
: 15_ (a) 2a and holes (b) 2b and the portlons from whlch
the protectrve fllm 5 has been removed in the step
1-D (Flg. 2(E)), and | | |
_ l-F- a step of remov1ng the rest of the protectlve
film 5 (Flg._Z(F)) o B - _ | ;J |
20 _ In the process of the present 1nventlon, it o
is a very surprlslng thlng to produce a w1r1ng board
having holes (a) and holes {b) with'different electrical
connection structures easily ‘and economlcally. N
In the wiring board mentioned above, it is
25 p0551ble to use an lnsulatlng substrate 1 and an 1nner
circuit board 10 hav1ng a plurallty of 1nsulat1ng boards
_ll and a plurallty of inner c1rcu1ts 12 in place of

the lnsulatlng substrate 1. 1In such a case, the wiring



11 .and a plurality of .inner circuits 12 i:n place of the insulating : : :
substrate 1. +I'n"such a case, the wiring 1 board takes a’'strictute as
shown in Fig. 3 conprising an inner circuit board 10 having inner circuits
12, insulating boards 11 formed on both sides of inner circuit board,
circuit conductors 3 fornmed on individudli.5 surfaces of the insulating
boards 11, at |east one first hole (a) 2a formed at,a desired portion of
the i nsul ath ndPAR tHaes 12  FEHUGHIX R AT nShOWR | Ry Bldr 03 QAMBRYSINAG i nner
circuit board 10,, at | east ope second hole (b) 2b fornpd aj a desired
pO;,iifon of t hé 1K i Gl (PorEd 114 havine iy R RS S i 1y boar ds 11,
the fnner circuit bpoard 10, and e.circuit conductors 3, _al_l|east one
circuit hole *P%¥ %Eb? gﬁa'{?o??@&e o °&ﬁo’1”e ¢hnef WPFTof the hole:

it g?f‘hi”?nﬁef’@#,a Pl P TeBiR e CRRAR LR Hid ol SHRPRERARG
part of tne b T AETof PN SR Rotle Pl € LGSt (Do Eifole

boards 11 in comogdifsiid et e ddniedbbrfod Nor NOhE {Hdubheird -

Such a wiring rd can be produced by the follow ng process conpfising:

2-A 0 a step ofubHEFaed 1 NAFosdh Clhé SidduDit Big F6£Ea 1 1 RnahdSthat i ng
‘substrate 1 to nake an inner circuiit board 10 (Fig. 4(A)), 25 2-B: a

step of form nghneéws Wk btenpt ocadd 104, oat Sleist eonefsechnad hpher(L)i 2is tckméabar d
10- and form ng desired circuit conductors 3 on surfaces of the insulat-.
I ' at a desired portion of the insulating substrate 1
10 through the'iﬁsulating boards 11, thé inner circuit
| board 10, and the circuit conductors 3, at least Onetﬁxcuit'_
hole' . . conductor (a) 4a formed on the whole inner wall
of the hole (aj 2a and a part of surfaces of the
insulating boards 11 in connection with the inner wall
15 of the.hqle'(a).Za, and at least one circuit hole.conductor
{b) 4b formed on the whole inner wall of the hole (b).
2b and a part of the surfaces of the circuit conductors
| 3 formed on the insulating boards 11 in connection with
_'¥/" | the inner wall of the hole (b) 2b.
| 20 Such a wiring board cah be produced by the
following process comprising: |
Z;A: a step of formihg inner circuits 12 on surfaces
of an insulating substrate 1 to méke an'inner.circuit
-board 10 (Fig. 4(a)), _
25 2-B: a step of forming insulating boards 11 on
‘surfaces of the inner circuit board 10 and.forming
desiréd circuit cbhduétors 3 on surfaces of the insulat-

ing boards 11 (Fig. 4(B)):



.ing boards 11 (Fig.-4(B)), 2-C. a step of forming a protectlve f|I015
on the whol e surfaces of the insul ating boards 11 having the tiscuit -

. .conductors -3 (Fig. 4(C)), 2-D .a step of drilling or punchlng at |east one-
- 5 hole (a) 2a and at least one hole (bpz2b (Fig. 4(D)), a step of

'._renDV|ng the protective film5 around the hole (a) 2a and the hole (b) 2b

in a desgr ed. ralaggI I(’Ell,llgt %%Eyfct%r%%gali%ﬁcgl énf’.ﬂn? §|&,§:uﬁ “conduct or.

(a) 4a 1 and ol’é T nner S of the

ol () 2auad kel 2B 0 RIS HIBALE G aect e 11 m.

"has been renoved i'n'the step 1g. 4 a st renovi ngs

the rest ofcgggugkobggahweoyg F i, (@) A(Q). As the protective film
used in the step 1-B or 2-C there can be used- I'i quid, powdery or flln} '

l'i ke. convent i ongkpiesiansteC bR ArddMne dreguifohityy YRS L Bfad € oS,
"polyethylenes pol ypropyl enes, polyvinyl 20 chlorides,
pol ytetr &f | holeet(ay! @acandetat 1Bastplorieetolee () s (m‘rgbe'l (anr) by a.con-

. ventional method such as roll coating, curtain. coating, dip coating,

f1ui di zed bed c@afisnga stepacifhatemoying the posstidrtelve fdskm &5 conposi te.
filmobtained 25 by lam nating two or nmore films having different.
. sol ubi li ti esrpundotbiekibedeof(ad rRanarichghsohaleonkls dhetpratdesinedfil m 5.
.I'n such a case, when a fllnthaV|ng a. hlgher solublllty S placed near the -
|nsulat|ng range (Flg- 4(E))Jg. | R | L

2-F: . a step of forming a Circuit conductor (a) 4a. w'f
10 and a circuit conuuctor_(b)-4b on.the whole iuner”walls;_ f&d'
~ of the hole (a) 2a and hole (b) 2b and the portions
from'which the protective film'has Been removed in the -
step 2-E (Flg._4(F)), and
2-G: a step of remov1ng the rest of the protective
15 '-film 5 (Fig. 4(G)). |
| ~ As the protective film 5 used in the step:
_ l-B_or 2-C, there_can be used liquid,vpowdery'or film4

' like conventional resins such as acrylic resins,

1

polyester reSins, polyethylenes, polypropylenes, polyv1nyl et
20 chlorides, polytetrafluoroethylenes,_etc._ o
~ The protective film 5 can be form;by a con-
.ventional method such as roll coating, curtaiu coating,
' dlp coating, fluidized bed coating, or laminating._' _“
It is possible to use a composite film obtained
25 by laminating two or_more.fllms-hav1ng_d1fferent
sOlubilities_for one kind of a remoﬁing_solution'as the
protective film 5. In such a case, when a film having

a higher solubility is placed near the insulating.



13. 1 substrate 1, hoIes are formed by the step 1-C or 2- b, and. the .
resul ting substrate is dipped in or sprayed with a renmoving sol ution, 'the
protective filmaround the holes can easily be renoved selectively as shown
in5 Fig. 5. Such a protective filmb5 isf conbrnatron of an acrylate
resin film21 and a polyester resin film22. As an agent for selectively
removing thelacsybateateslp, hbmeseaeenfbﬁmuaeﬂytthehbeepeuhenbr 2-D,
trichl oroet hyl ene, 'net hyl ene chloride, etc. 10 : A conposite
structure of acagaathereesulamdgpshbesrateresrdlppedbenamalbpbhged with
coﬁhercrally under a name of Resist Film PHT 347 for electroless plating.
(o= by Hitacha Chemeiiag Solutiod,) th@epootkctivehéipmoarounde thel m 5
around the 15 holes (a) 2a and .the holes (b) 2b in the desired range can
be carried out habescannyeasihy baerewavedngedgehivedy ssl ghown) imenti oned
above or nechanrcall by jetting water containing abrasive grains. The .
range of thedrehdFal Sof FH@hpFoP§€F¢9§1YG f#imn55lﬁsaseeﬁb@ﬁéﬁlpﬁe°f '
contacting area_is g n bet ween % i |niula i ng substrate 1 qgr th

i nsul ati ng boar 13X aFﬁereﬁﬁBu toR ¢4)3nd, 23R8 ¥ﬁ§t66nﬁ§§EPn§13We§2

‘bet ween t he conduct or (b) 4b_and th n%rrcur gnduitor 3 are s & iciently
large. when the range is B503PnAFSPEHPE, SedeCEpXely REBPYIRT, Fabrlrty

becoes the Sangoop: BLgNeLesRTPEREd LY 10%hogh! 8Lagth L B kaRNY

subtractive - proces n or rto anc

'CP”dUCtor 3 a”dt§18ﬁi8988£h93eﬁé5CHéEh§QEHECEﬁior1de, etc.

' _kJ 10 : A composite structure of acrylate resin and

CI 'rcuit

pelyester resin can be available commercially under a
name of'Resist Film PHT 347 for electroless plating
~ (mfd. by Hitachi Chemical Co., Ltd;).
_ Removal of the protective film 5.aroundrthe
| 15 holes (a) 2a and the holes (b) 2b in the desired raﬁge
can:be carried out chemically using the removing agent.
(or solution) mentioned above or mechanically by
jetting water containing abrasive grains.
": W .. B The range of the removal.of the protective
20 f£film 5 is such that .the con-taeting area is given betweert
the insulating substrate 1 or the_insulating board 11
and the conductor (a)'4a,_and'the connecting.area'
between the conductor (b) 4b and-the_circuit conductor
3 are sufficiently large. When the range is 0.01 nnror'mdre,
25 the connection.reliability becomes the same or higher |
compared with that obtained by a known subtractive
_process. In order to keep the distance between the

circuit conductor 3 and a neighboring circuit conductor



1 sufficient and not -too narrow, the range of 0. 5 mm or Iess s reqU|red
I'n the case of a nulti-layer wiring board accordlng to the present
“invention, there can be obtained 5 the follow ng advantages conpar ed. mnth
a known nethod wherein only one kind dflghol € (a) or (b) is present. That
is, the circuit conductor- (a): 4a can directly connect the inner circuit 12

'f-mﬁth an gleghm&ﬂbqem&rhmdam@ﬁﬂﬁbonnarrdw;xﬁhhuramgébof4@ fammconnect the

“or a met hodwéﬁrd’é-ﬁoﬁnﬁyné’n& eg ‘H'S/l'!é?lé%t

inner 10 circuit 12 with the surface circuit 3-and an el ectronic part.
- When only tbe dessuiils corgiitet. (a) i's f or med according to a known process,
it i's necessary to placea snall conductor (pad) on a surface of the = . .=. &
i nsulating board 11 fdm.ddeneaseomf a muldrit+kater acmmgrigoandt he 15 - W'
present i nhvention, since the circuit conductor (b) 4b is S|nultaneously ST
f-or med togetah:@prmm ttioe tdier mnetse;mdamemtn(cm. Ahexneccam cbefoltainedpad i s
‘not necessar which results in nmaking the wiring density higher due to the
vacant sPac&her foldowimg Afvantages compared ik %1 g JrreMe grethied and (b)
4a. and 4b can be formed by a_nethod of co &Hng an, el ectro- conductive ink

| &5 Patinpres@nthe netal ,

Lhe uoc o, BB, M o DR MLATED LRI 15 7
i nsul ating S%%%%%%F%ﬂ%’f%ﬁ%?* Jgﬂf% 12 with an electronlc part,_ﬁ |
lr_and the c1rcu1t conductor (b) 4b can - connect the 1nner
_lO“hc1rcu1t 12 with the surface c1rcu1t 3 and an electronic _. &J'h
.-”part. When on;yxthe circuit conductor (a) is formed - :
according-to'a knoWh'process,'it'ie”necesSary to place
‘a small Conductor (pad,-on a-§urfaCe of the insulating
_board 11 for'connection. -In'coﬁtrast, according to the
15 .present 1nventlon, since the 01rcu1t conductor (b) 4b
.1s 31multaneously formed together w1th the circuit

'conductor-(a) 4a, the use of such a pad is not necessary,

which results in-making“the"wiring density higher due to
the vacant space of the’ pad.- _ o . o : W

20 . " The circuit conductors (a) and (b) 4a and |
4b can be formed by a method of coatlng an electro-
conductive ink or a method of dep051t1ng a metal by
-electroless plating. As the metal,;the-use_of.copper,
nickel,.etc..having higher electroconductivity is

25 preferable. .Further, electroless plating is more

| preferable.

As the insulating substrate or board, there



1 can be used conventional ones such as glass cloth inpregnated mnth an
epoxXy resin, paper/epoxy resin, glass conposite/epoxy resin (glass
conposi te containing gl ass shor t fi bers), paper/phenol resin, etc. 5
According to the present .invention, the i?ng board has a structure
wherei.n the connecting area betmeen throﬁb hol es and circuit conductors

t end t I t f hol t f th
Sireuit conduct %”%é’%" SR RE LD L B o B8R (e o e
Ft.ion, th d h the k
pe;th "’iﬁn#%% SO R e s N e EPIRBL P NP RO
e b f d
at and connect R @E‘Wﬁ%%ﬁ%%ﬁ#%% ?ﬁ%%%é%??f%iﬁé e ng M0
necessary, or R#Iéé&%&ﬂk%?d% Yot ohdnel Fe&Lh] teeen mul ti-layer

circuits. Therefore, the wiring design of circuit conduct ors becomes easy.

F_ur_t__h.er’, inghe process fmicd¥ |9 the pregént NneeRETowf the vieseg!t
i nvention, since drilling or punching of holes can be conducted after

forming all theddrdhds eniteictsre tiserd bpstitanchenecthg faesa | n .
addition, it is not necessary to consider an error for adjusting the hole
| ocation at thédtweenftiamghtioldd amd) circuit scoﬂ'dhec’q:meseeuttemdfs:nt lon is
_|IIustrated by way of the followi ng Exanpl es. Exanmple 1
_ not only to the cross-section of through-hole portion
of the circuit conductor but also to the circuit
10 conductor of through-hole portion, so that the connecting
area becomes larger cempered with the known one. |
.'Further, the use of pads_whieh are used_in knewn wiring
boards is not necessapy on poxtions wherein the'fixing 5
_ of electronic parts is only aimed at.and eonnection of
15 the electronic parts and circuitlconductors is not
necessary, or portions only connected with inner circuits
in multi-layer circuits. Therefore, the wiring design
of circuit conductors.becomes easy.
.s;'k/ - _ Further, in the process for producing'the
.20 wiring board of'the_present invention, since drilling
or punching of holes can be conducted after forming all
the circuit conductors, the steps can be 51mp11f1ed..
In addltlon, it is- not necessary to con51der an error
for adjusting ‘the hole location at the time of fabr;cat-
25 ing circuits. |
The present invention is illustrated by way -

of the following Examples.



-

As an. |nsulat|ng substrate a copper-clad Iantnate NCL E-67 (wfd by wo e
' Hitachi Chenical Co., Ltd. ) wherei-n gl ass cloth was ifpregnated Wit h epoxy
resin was 5 used. .. On both sides of the insulating substrate, an ' :
ul.traviolet . currng ‘type etching resist acrylic resin fillm (PHT 864, a trade
name, nfd.. by Hitachi Chemical Co., LK8.) was |aminated, followed by
adhesi on of a photonask transntttrng light in a desired pattern on 10 t he
et chi nglr eBkamplel i - “After irradiating ultraviolet rays and developnent to-
+ forma desired etchrng pattern an etching solutiaon of cupric chloride was
" sprayed to renove unﬂscamsampu&qﬂxngfsnbstﬂqteﬂ(ﬂnchpsr-dladn ing the -==
- desired circuit conductors. ' ' -Then, a conposrte resi st. for _
_eIectroleséaplaﬁtﬁgMFﬁH$ﬁ§?7(mquwhxaHﬁ#ﬁ?hkﬁQhemgpditQﬂﬂu Igdnd cal COp;ﬁ

Ltd.) conprising an_acrylate resin filmand a paolyester resin filmwas" -
~ | anmi nat ed BRerRéns glpgse £loth iwas i impranated Widh@pPoshiFREn Jl%g a

'-.vacuuntZO nat.or |l gwed - drilljng.through-holes 2a and 2b.as. shomh
in Fig. 1 &eegL bﬂé& lﬁ% '

si-P8d rﬁf%a%ﬂ q#ﬁ?ﬁfﬁnﬁﬂh?ﬁFaQ?ma%%rfaces of
the drilled Iantna wer e .pol |shed ettin tarnr abr asi ve
grains 25 SETIYEOHES, SHFING & *Wan I%ﬁﬁéﬁ}?eﬁﬁ was renoved. -

fr ' h f f h
br o oF hotaan® e tatsé?éd%n‘g%&aﬁoéat 4258 o BB hobCS0E o mont

" l nfd. b
N achi nSare OIS ) RRRe LMt (¥ s%rmrbd By Hands 82 e y

photomask transmlttlng light in a de51red pattern on o i} _
10° the etchlng resist fllm._ After 1rrad1at1ng ultrav1olet S
rays and development to form a de51red etchlng pattern,
. an etchlng solutlon of cuprlc chlorlde was sprayed
':to remove unnecessary copper f01ls by etchlng for form-
- 1ng the de51red c1rcu1t conductors.
15 ' Then,'atcomp051te_reslst for_eiéctroless t
© plating (PHT 347, a Etrade name, mfd. by Hitachi Chemical
Co., Ltd.) compriSing'an'aCryiate"resin'film'and a
'polyester_resin_film'was laﬁinated.on'the:surfaces of | - !
circuit conductor formed.laminaté'nSing:aeVacuum
20 :laminator, followed'by drilling throngh—hoies.za and Zbe
as shown in Fig. 1 at desired positiOns using a drilling
machine. | |
The surfaces of the drilled laminate were
" polished by jetting water containing'abrasive'grains
25 of 240 mesh and at the same time the platino resist was
removed from peripneries.of the holes in the range of
0.05 mm in average from the brim of holes. . ' s_é

After seeding a catalyst (PdClz)-in the holes,



Ltd.) was conducted to deposit copper in an average thickness of 0.04:nmm 5." .
Then, the electroless plating resist was renoved by di ppi hg in nmethylene e
chloride at [err] for 40 seconds to produce a wiring board. Exanple 2 As ‘an -
i nsul ati ng substrate, a copper-clad 10 |aninate MCL-E-168 (nfd. by Hitach
Chem cal Co., Ltd.) wherein glass cloth vak I npregnated with epoxy resin
containing a catal yst for electroless copper plating was used. On both

sides of thd i kxehimeny suilidt aat @lewtraolliessy icopperc pliatd rigy solattciomg -

resist (acrylic 15 resin, PHT 864, nfd. by Hitachi Chenmical Co., Ltd.) was

| agi nat ed, f ol (6Fedlhy aadxradieo magie ,a mfidot dyadid tiackis Chentitdadg Qd.ght in a
desiTed pattern on the etching resist film  After irradiating ultraviolet
rays and devel &§4-dewas: sonduatedids deposidhicoppes tiey mn aveniagd ng 20 |
.sol ution of cupri,c chlorigg M§F sprayed to renove. unnecessary copper foils

by etching for “REFKPRGSt RE fed% B-circuit conductors. Then, an el ectrol ess
plating resiist PHT 347 (g.,trade_nang, d., by H.tachi Chemical Co., Ltd.)
was: 25 | amgnat ed on theq'?l?r“f'agé’? ge&rqre& Sc BHAARG: rﬁf‘mﬁ’dwaﬁﬁ nat e,
followed by drilling.of thr.ough-hales nd 2b.as _shown,in fjg.. 1 at :
desired positi gﬁ’snoﬁ’ fln&y Iélqu'é‘gdﬁnl M€ nyﬁga% ﬁ:«?. OFH&Ss i gcogsggoﬁor[ he

drilled | am nag WRLBnaRr q,%)egr 'dg_‘ltg:'err%t Wﬁ@x‘fy %@a?crd' de at room t.enperature '

for 30 seconds to renove the~acrylate resin -portion of the

U Example 2
o | As an insulating substrate, a copper-clad
10 laminate MCL-E-168 (mfd. by Hitachi Chemical Co., Ltd.)
wherein glass cloth was impregnated with ePoky fésin
containing a catalyst;for electroless copper plating
was used. On bbth sides of the insulating substrate,”
an ultréviolét curihg type etching resiét.(écrylicl |
15 ' resin, PHT 864, mfd. by Hitadhi Chemical-Co;, Ltd.) waé_
| 1aminated,'f§lloWed'by adhesion of a ﬁhotomask trans-
| mitting ligh£ in a desired pattern on the etching resist
' ¥1  _ film. After irradiating ultraviolet.rays and'develdp-
| ment - to form‘a.desiréd etching pattern, an etching
20 solution of cﬁpric chloride was sprayed to remove
‘unnecessary copper foils_by etching fbr forming the
;desired circﬁit cbnductors. |
Then, an electroless plating resist PHT 347
(a trade name, mfd. by Hitachi Chemical-Co.; Ltd.) was
25 laminaﬁed on the surfaces of circuit conduétot-formed
ﬂ;;' o laminate, followed by drilling of through-holes 2a and

2b as shown in Fig. 1 at desired.positions7using



- solution of cupric For1 de '’ s spraye

. 5 electroless platlng resist PHT 347 in the range of 0 05 nnrrn aVerage

fromthe brimof hol'es by dissoltuion. After treatnent wi t'h an eléctroless'

. copper solution (CC-41, a trade nane, nfd. by Htachi Chem cal Co., Ltd_)

copper was deposited in average thi ckpgss 10 of 0.04 mm followed by

- renoval of the electroless plating r st " by di pping in nethylene chloride"

- at [err for :4Q _geconds to produce a mrrrng board. Exanple 3 An inner - .
~circuit boér %&3 Qﬁ?‘follows 15 A copper-clad |.am nat.e MCL-E- 168

1
h i

(a trade name, nfd. 3%1F"ta i (£ wher ei n gl ass cloth. was. B
“inpregnated with epo %be%’b‘alt sia’?’d?a%? HEX¥D| ess copperii .

pl ati ng was_used bot |des of nner crrc it board, an, uItravroL; L

curing typgpfeyegtgﬁi %&eQﬁ{FQiﬁfféﬁ Mt %WP ?ﬂﬁﬁﬁ%aﬁ ¥o0., Ltd.). =

h li gh S
hBs 1A halactBRG B "%ﬂ%e?%ﬁs’%‘sﬁ"érﬁ% °t%?’§**§ pSONM (44 b ?erl ol ot
rays ang d%‘i%'c@.%‘i’étsst ‘i:]faoé 'H é@cbrgf Cﬂ'i‘girpaﬁﬁé”f’aniés‘ &P 084&hi ng

to renobve unne sary. copper foils

by et chi NGO nf e&;@r%et -G StHE bk B thSUWIusy Caﬁssol-{{(}%f&z resul ting

-1 lam nates were |lamnated alternately wth prepregs GE a trade nane,

nfd. by Hitachi. CheniaflexCaredtimbnt WiEIidh RSt dTd s VeSppaPr egnat ed
Wi th epoxy resin-containing a catalyst for electrol ess copper 5 plating,

- fol | oned bysollaa:u.bmg (mtnal-qdr,esmmde) redkes, tinfd J a:ry rmtwbﬂﬁmeniéﬁp one - .-
body- | - Co., Ltd.), copper was dep051ted in average thickness
10 .of 0 04 mm, followed by removal of the electroless

. platlng resist by dlpplng 1n methylene chlorlde at 40°C

for.40 seconds to-proﬁuce.a wiring board.;

. Example 3
an inner'circuit board-was,prepared_as_follows;
15 A oopper-clad-leminete_MCL—E-lGé (a trade name, nfd.;by-
| ﬁitachi Chemicel Co., Ltd.) wherein glass cloth was -
_inpregnated with epoxy resin containing:a_catalyst_for'
eiec-troless c0pper_-p1a£ing was used. .On'both'- sides of - v
the inner circuit boara, an ultraviolet curing type
20 etching resist EHT'864_(mfd._by Hitachi_Chemical Co.,
Ltd.) was lamineted,'foliowed by.édhesion of a photomask
transmitting light in a des1red pattern on the etchlng
‘resist film. After:xra&uﬁung ultrav1olet rays and
development to form a de51red etchlng pattern, an
25 etchlng solution of cuprlc chloride was sprayed to
remove unnecessary copper. foils by etching for forming

the de51red c1rcu1t conductors. Three-resultlng



Theﬁ, aqtelectroless pl ati ng resi st PHT 347 (a trade nanme, nfd. by Hi t ach
Chem cal Co., Ltd.) was |lamnated on the surfaces of the resulting inner

circuit 10 board using a vacuum | aninator, followed by -drilling of.
t hrough-holes (a) 2a and (b) 2b as shown i¢3lﬁ g. 4(D) at desired positions
using a drilling machine. The surfaces of "the drilled | am nate were sprayed

i | d ] f ) d '
the acr %Pé't I KlSianee Hedf TniiReed ol ferfhrdty e 25%’?9%%&3 2471 the
{rogtment with o WNTIEEdmade, BT oy MEAGHY CrgRtl BB i dl oy

H %t =Chi- Chemi Cfl{.t@.o) vggl’ereﬂd%?a% OPPSER VoS dﬁgﬁé&gﬁ%& ‘gygﬁaigé?;tg;ckness

of- 0.04 mm followed renov e elec?r I'ng res

dipping 1n et ydene cbtekisingta[Siediyor Adr serabbrol s eYEe2 i i ng

board. Exanple 4 25 an i nsulating substrate, a ‘topper-clad

| ami nate MCls E-gilafifgl, £11bwed by et oy 404, préssinghes ehakel ese cloth
was ‘i npregnated wi th an epoxy resin 20. 1 was used. On both sides of
the insul ati ng ramidtéd®slayers| ity ionetbsdyl ng type etching resist film
PHT 864 (nfd. by Hitachi Chem cal Co., Ltd.) was |am nated, followed by
adhesi on of a photomask tTlaes,rianieledtghleds phatingsresilspaPHErB4dn t he
etchiing resist film After irradiating ultraviolet rays and devel opnent to
forma desired € ctiade paner midn ky dhiveckbl Chemical Co., Ltd.) was
:'f[ ' laminated on the surfaces of the resulting inner circuit
(o _ B , L
10 board using a vacuum laminator, followed by drilling
of through-holes (a) 2a and (b) 2b as shown in Fig.
4 (D) at desired positions usihg a drilling machine.
'The surfaces of the drilled laminate were
sprayed with methylene chloride at room temperature for
15 30 seconds to remove the acrylate resin portion of'the'_
electroless plating resist PHT 347 in the range of 0.05
mm in average from the brim of holes by dissolution.
n Afte:'treatment with an electroless copper
B solution (CC-41, a‘trade'namé, mfd.'by Hitachi Chemical
20 Co., Ltd.), copper was depositediin average thickness
of 0.04 mm, followed by removal of the electroless

plating resist by dipping'in-methylene chloride at 40°C

for 40 seconds to produce a wiring board.

Example 4
25 ~ As an insﬁlating substrate, a copper-clad
1aminate'MCLéE-67 (mfd. by Hitachi Chemical Co., Ltd.)

wherein gldés cloth was impregnated with an epoxy resin



‘ cuprrc chIorrde was sprayed to renove unnecessary copper forls by etchrng’
for formng the desired circuit 10 . conductors. Then, a‘polypropyl-éne *
pressure- sensitive adhesive filmwas adhered to the surfaces of circuit

~ conductor formed.laninate with heating and pressi ng, folloped by drilling
t hroough-hol es (a) 2a and (b) 2b as 152Cshown inFig 1 at desired posi tions
~using a drilling nmachine.  The surfaces of the dri.l'l ed | am nate were-

“pol i shed: byedsetidet. mmxerbomtsiemesgoﬂdbner insglatifgosuB4braeel,and at the
same tine the plating resist was 20- renoved from peripheries of the holes
in the ram;m(ﬁlﬂkéﬁho&ntrnwwﬁmQQEypeoetchfn@rrespsthﬁikm PRft 864seedi ng . a
catalyst [err] in the hol'es, treatnment with an el ectrol ess copper platrng
sol-ution (CGmat., bytliathacman@aemidal bSoHj tht@i) Chasi tanifated25 Ltd.) was.
conducted.to deposit copper-in an average thickness of .0.04 nmm Then, the
- pol ypropy| ¢itd kowest be- $l¢ne°ﬁd¢reahv’e°ma$h1 brangadtbingsihght poI i shi-ng
- apparatus 1 to produce .& W ring board. Conparative Exanple 1 As an-

i nsul at ishg Wustdesired . Rebpernc%dﬂpenehebenmeger fidw. pBEEPrachi |
Chemical Co., Ltd.).5 erern iass cIoth u% ngre nated wi_th epoxy resin.
was used. OFIMIRLIREILFrRREOIeE Fays ngnd ey iertienh EPtFQFPoIet curing

ype etohi 09 el fa LB SRLIL oV LAREY s SHESH o+ L1O) VRS

cuprlc 'chlorlde was sprayed to remove unnecessary
'..copper foils by etchlng for formlng the desired circuit
10 'conductors._ U'""l'” L | ' .
Theu; a polypropy1ene*pressurefseuSitive
adhesive'film'ﬁasfaahered-to phe'surfaces_of oirouit
.conduotor formeaVIaminate.with heating'apd-pressing,
.followed by drllllng through-holes (a) 2a and (b) 2b as
15 shown in Flg. 1 at de51red p051t10ns using a drllllng
machine. o | |
The surfaces of the drilled laminate were'
pollshed by Jettlng water contalnlng adhe51ve gralns
of 240 mesh_and ‘at the same-tlme the platlng resist was.
20 removed from peripheries of the holes in the range of
0.05 mm in average from the brim of holés; | -
After“seeding a'catalyst'(PdCl”)”in'the holes,
treatment w1th an electroless copper platlng solutlon
(CC-41;'a trade name, mfd by Hitachi Chem1cal Co.,
25 Ltd.)'ﬁas conducted to deposit copper in an average
thickness of 0.04 mm. o | ' |
'Then, the polypropylene pressure-sens1t1ve L *

adhesive f11m was peeled using a pollshlng apparatus



foll.owed by adhesion of a photomask transmitting light 10 in-a desired e
pattern'on the etching resist film After irradiating ultraviolet rays and ..-
devel.opnment to forma desired etching pattern, an etching solution of -
cupric. chloride was sprayed to renove U£Fcessary copper foils by etching
for formng the desired circuit 15 conddctors. Then, a resist for .
el ectrol ess plating (PHT 347, a trade name, nfd. by Hitachi -Chem cal Co.,
Ltd.) was | ani r’fz%@%o PGhé HHRELWILircuit conductor fornmed laminate
using a vacuum | aminator, followed by 20 drilling through-holes at desired
positions using a drilling machine. After seeding a catalyst [err]in the

t fr 5yh- hol es i . ' the plating resist around the through-hol es,
treatnment wit hwé)%&(él%(ﬂ;%%o\eﬁss € clgpper plating solution (CC-41, a trade

nane, nfd. by Hitachi Chey ¢ ' cte QIQEEI copper °
in an. average thickness ?{E %i’%ﬁla{éﬁ%en, s eledt %cﬁp}seg:ep aélng resi st
was renoved by jdifipiaie iMCIE-Y) eaeeE NIy G th i SHdmify1 Se%f{ai to.~
produce a wiring board. The wiri ng&bpar s.l{&ﬁcus- plr oé{melﬁ n%’a’np esS)S lto
4 and Conpamat W rRiHfitisk WA Wi &£ Cingsh ddhat d S thP le gsdf v Sih
connection reliability according to ML-STD-107 by conducting a

heat i ng- cool i ngrarse p@Rid Ng Cre Wotlo i deis I¢E iy rinsW iy tsafb st G
tenperature, 5 mnutes [err] 30 mnutes [err] roomtenperature, 5 10

i nut es) an ultraviolet curing type etching resist film PHT 864

. ' (mfd. by Hitachi Chemical Co., Ltd.) was laminated,
k¥ followed by adhesion of a photdmask transmitting light
10 in a-deéired pattern_oh the etching resist film. After
._irradiating ultraviolet rays and development to form
a desired etching §attern} én etching éplution'of
¢upric chloride was sprayed to remove unnecessary
copper foils by etching for forming the_aesired circuit
15 conductors. | | )
| Then, a resist for electroless plating (PHT
347, a trade name, mfd. by Hitachi Cheﬁicél_Co., Ltd.)
- KJ?- | | was laminated on the surfaces oftcirduit conductor
forﬁed laminaté using a vacuum laminator, followed by
20 drilling through-holes at desired positions using a
drilling machine. | '_ |
After seeding a catalyst (PdCl,) in the
through-héles_without removing the platiﬁg resist
around the through-holeé,jtreatment'with an electroless.
25 copper plating solution (CC-41l, a trade name, mfd. by
a Hitachi Chemical Co., Ltd.) was conducted to deposit

~copper in an-average thickness of 0.04 mm.



.The results are shown in Table 1, mhereln nunbers of repetltlon of the "'f

“heati ng an

d cooling until breaks:

age of .wiring are shown. Table 1 Nunber 'of

repetition of heati ng and. cool i ng Exanple 1 1020 2 : 1300 3.

1400 4
expl ai ned
~excelle
CLAI

- conductors

first hole

_ 1050 -Conpa
above, raccording to t

connection ab t
S1. A mnrlﬁgggba#héc

%OFHE% OﬂyeﬁEQEEhgeﬁ

conduct or . f g§ g ?cgﬁdgh€oﬁg958ub

part of th

range of 0.01 nmto Orhe Wikifg bBarBsMealst peohaked hegkhu@a@sconnection77*

e surface of t I NSu

rative 320 Exanple 1 As
he pre§ent 15 "invention-wiring boards wi.th

Xl%ggrgiggswblaQqP e%%%&%&gggﬁg?GObta'ned

onpri rnsalratmn circuit

af mEIEﬁVg.Qﬁgl emggtlagb%@ Agdc §oy €ast one

e rtnsuratin

angrak by, OEOEQQ hol e and extendi ng over.
l'ating sugstrate around the hole in the

t hus being provided 10 between the inner wall .of the hole and the portion
- of the hplelcesadacand ouﬁpathelﬁerExahpube1sueteceubﬁehhedsuhs%fate '

surroundi n

g said hol e, | east.

one second hole forned through the

i nsul ati ng sehetfareexamlhmngcconnebtiondmeﬂdablﬂdmyedc@brﬂhmg mmulatlng

substrate

10

15

and a
MIL-STD-107 by condu

test .(one cycle. 120

5 mlnutes > -65°C, 3

ctlng a heatlng-coollng repeatlng
°C, 30 mlnutes - room temperature,

0 mlnutes > room temperature,_s

mlnutes)_.___;.a_ '\J
| The,resulte_are'shdwn in_Table_i,;wherein-
numbers of repetition of the heeting and cooling until -
breakage of wiring_are_shown} |
Table 1
- . Numberfof repetition of
Example No. heating and cooling
Example 1 1020 “
e 2 1300 - W
.3 1400
Wooog 1050 -
Comparative "
Example 1 ' 320

As_explained'abbve; according to the preSent'

invention, wiring boards with excellent connection

reliability and high

wiring density can be obtained.

ate, a-circult hole fﬂf

Y

LKy

(3



15 CIrCUIt hole conductor forned-on the whol e i nner wall of-

hol e and on the part. of the circuit conductors forned -on the insulatin
substrate around the said second hole in the range of 0.01 m m\mm“‘
fromthe rimof the hole, electrical connection thus being pr

20 the inner wall of said second hole and the part of the circui _
conductors surroundi ng said second hole, t@Zcircuit hole conductor on the
of the first hole and on the substrate about said first hole
havi ng been forned sinultaneously withCtheAcIr#i8t hol e conductor 25
forared on the inner wall ;of hhaﬁ»@ﬁenﬁoQEhecaﬂﬂrﬂalhaeaﬂaihsaiaw

?CIFCUIt
surroundln%Fsald second ho 2. A _process of produycing

i mer wal |

cdnanttor

wi.ring board oFURBEF

e, ﬁhFEHlsoﬁﬁP¢§E§°§B formed on eﬁ°§t§9d6f°foFHPng

desired CIrCUIinsﬂDdtihQFSuBBtbatb satf Beastobnentipstl Ablegrovhelr ate, a

step of for
I nsul ati ng

%ngyrgﬁgﬁ gﬁ?nbg?ﬂgagﬁggu%Pgﬁgﬂﬁtﬁto?scfﬁﬁvggnﬁ°§§5°°nau°t°r

a step of drilformedroputhei whode inner wadlsafdtherboleoandaesntendlingst

one said seco

11111111111119§V§€1§1é§%§1%?1&?%1?&553??1?51&3?1&???&?&1“35 Spbstrate

a stEpupd Ehaoberhg iRectheorangevefs P AlfmBntar Buhdmma€rons thee
first and secopfmhekegnenhble, réﬂé@t?ich0&0ﬂﬁéé§i&n5tﬁﬁ§fbéﬂh&hQrBVEH@ﬁ

substrate;

Ta; brtwapn,shn° bt wall bEotheChiote b

‘hole conductor over the part of the surface of the

18

t he . hole
i nner mall
. lu.
p!

30

20

25

35

ui t gogﬂgcég gntg oIe

‘substrate surrounding said hole, at least one second hole

formed through the insulating substrate and the circuitl-'

~ conductors formed on the insulating substrate, and a

circuit hole conductor formed on the whole inner wall of -
the'second_hole and on the part of the circuit conductors
formed on the insulating substrate around the said second

" hole in the range of 0.01 mm to 0.5 mm from the rim of the
- hole, electrical connection thus being provided between

the inner wall of said second hole and the part of the
circuit conductors surrounding said second hole, the
circuit hole conductor on the inner wall of the first hole
and on the substrate about said first hole having been

. formed simultaneously with the circuit hole conductor
formed on the inner wall of the second hole and on the
part of the circuit conductor surrounding said second

2. A process of producing the wiring board of
claim 1, whlch comprises :

a step of forming desired circuit conductors on
both surfaces of an insulating substrate,

a step of forming a protective film on the whole

‘of the surfaces of the insulating substrate hav1ng the
.circult conductors thereon,

‘a step of drilling or punching at least one said
first hole and at_least one said second hole through the




-—paLL~QL_§gL%g§engi the |nsulat|ng substrate around the holge in the range of
0.01 mmto fromthe rimof the hole and S|nultaneously formng a
lﬂ tor on the 10 whole inner wall of the or each second: hoIe to
lﬂﬁﬂ" ﬂ g& of the circuit conductors formed on the insulating '
Subst rat e the hole in the range of 0.01 NMmto0.0.5 mmfromthe ri mof
the hole, thus to prOV|de an el ectrical2¢pnnecti on between the inner wall

- "of said second hole and 15 the circuit conductor surrounding such hole, :
- and a steplnsunatdngngubbtraEEL of ‘the protective film 3. A wring board

‘conprising an inner. g %gébt 0203 egoaﬁgpjdt&ﬂél ?o%%&‘i%redsf Wd on bot AN

surfaces of 20 the i nner circu C|rCU|tslbe|ng provi ded- b:;;Jn

circuit copuaungdr eaghopifi&heofipst é@@eﬁ%’@ﬂﬂaé"éﬂe@f im&hehranag afui t

board, cirguph ﬁﬂ”@%CbQBSnﬁFQrbﬁﬁihﬁnrﬁhﬁo&ukﬁb ﬁbﬁﬁﬁed surfaces of the.7ft
'|nsulat|ng boards, at ast . % first hol.e for,ned Bro h the . nsul ating

boards 2nd 25 the: |ﬁn§ ep pf ferpingya gircuit;. n®hHRE f or med
- through t heholeulinhergwadar ¢f, thee orneachcificet: hoda ¢to asd:etrh!a overcui t

bornet or neRiyBF, SUHRE' B3 BRY dheul e R buRA S ol Sr0"ONOLOT
over a parhole iof thnerem.mao@s 0001 M itos .St mmy fyear dheamion®f thehol e in
- the range gh@ Qi,amtnaﬂaﬁems&&oeo&hen@ Cy eflﬁé&eth%@ma%zato ¥ one -

'.CIrCUIt hol e conquctor bein or mred on I nner wal | e or each
secondfol ¥hpdecinpRy yodd g& theypry ﬁé%?ﬁ&@@é‘ G‘PItené‘%ler’@tﬂ"td gyer '
conduct or sphetned ¢het kdrcadt abnagclto&edfmﬁhoﬁmi@tsﬂla(ﬁngﬂ to 0. 5

- mm fromt hgub !EB:SE g%oﬂ%l e tl% RO q.% %ﬂe range of 0.01 mm to O. 5
' - mm from the rim of the hole, thus to provide an electrical
 connection betweeu the inner wall of said second hole and
15 the circuit conductor Surrounding such hole, and .
'  a step of removing the rest of the protective

film. ) o o
3." A wiring board COmpriSinq an inner circuit
board and 1nsu1ating boards laminated on both surfaces of
20 the inner clrcult board, inner circuits being prov1ded by
circuit conductors provided on the outer surfaces of the
inner circuit board, circuit conductors provided on the
outer exposed surfaces of the insulating boards, at ieast
one first hole formed through the- 1nsu1ating boards and \J
25 the inner c1rcu1t board, at least one second hole formed
through thellnsulatlng boards, the inner circuit board,
and the circuit conductors on the insulating boards, at
least one circuit hole conductor being formed on the whole
“inner wall of the or each first hole to extend over a part .
30 of the surfaces of the insulating boards around the hole
in the range of 0.01 mm to 0.5 mm frdm'the rim of the
"hole, and at least one clrcult hole conductor being formed”
on the whole inner wall of the or each second hole to
extend over parts of the surfaces-of~the circuit
35 conductors formed on the insulating boards in the range of
0.01 mm to 0.5 mm from the rim of the hole to provide an

&y



25 electrlcal connecti on between the inner wall of the or each‘é%ﬁfrﬁﬁﬁﬁﬁﬁf_
hol e and 'the circuit conductors forned on the |nsulatrng boar d

second hole, the circuit hole conductor on the inner vvaII E ﬂim ﬂ‘ m‘e
and on 5 the substrate about. said first hole havi ng been f

simul taneously with the circuit hole conductor fornmed on t he |nner mall of
the second hole and on the part of the ci'rggst conductor surrounding said

second hole. 4. A process of . producing the wiring board of 10 claim 3,
whi ch’€onpr i seslectat iga Df coniiedtiton rvetweenn cthé simmeBordl busf atlké of an

IRZSLZ::EQ Ega S gn t u f c '8
. 5 hod el o FBNEE e LETng £ S1THRIE ol cEoh FOSiE' 59
form ng desi réth@uxmlatmmmzm%s carewrd esbd ssecond chobe pf theecircuit
‘i'nsul ating bog{difa atl 3 6’% &Wé‘i& gn?né’f' &F1 ' of tf.lié

sur faces ‘of the |n oard aV| e circult congﬁgtors a step -
of drillind ortHfiRYe ﬁ"l ake | abeyt 0?1%‘-% %F"F?— rﬁ?l?ucﬂ%"m been formede said

second holﬁ tmmgrtaﬁ@ox?swlmtmgﬁwé;gbifaxwmladcsjmuﬁcﬂga[]ﬂsmedsmﬁ of
_I‘EITDVII’lgt e ,ot ectl ve oun st _a S on 0l es_| 1
Fange of 0. 01 HR e w1 R HRE deon ols il of 0B pat 5 e

“si nul t aneous| ye¥rewithconductor mner@mdiimgcsa;ld)rsewd metenal | s of the

first and second hol e angd the &OLSo A ﬁj%ha;@ {¥ v%gpdtgf 30
.protectlve filmhas been rennf g‘%n t he ove st ep,. anaw £y
_ 10 clalm 3, which comprises -
' a step of forming inner circuits on both
surfaces of an insulating substrate to make an inner

circuit board,

a step of providing insulating boards on both
15 surfaces of the inner circuit board and forming desired
circuit conductors on the exposed surfaces of the
" 1nsu1at1ng boards,
a step of forming a protectlve film on the whole
surfaces of the 1nsulating boards having the circuit
20 conductors,
' a step of drllling or punchlng at least one said
first hole and at least one said second hole through the
_ ~ insulating and the inner circuit boards,
R _ a step of removing the protective film around
25 the first and second holes in the range of 0.01 mm to
" 0.5 mm from the rim of the hole, '
| a step of simultaneously forming circuit hole
conductors -on the inner walls of the first and second hole'
and the portions about said holes from which the
30 protective film has been removed in the above step, and
' a step of remoﬁing the rest of the protective
film. | | |
i 5. A process according to claim 2 or 4, wherein
' the protective film is a composite film comprising two or
35 more f11ms having different solubilities for a removing
' 'solut;on. '



.

conductors ar®e formed by eIectroIess plating. 7:

the rest of t he protectlve film 5f “A process accordlng
4, wheérein the pr-etective filmis a conp05|te fpln1c0npr|5|ng _

o \\\;\SF\\ mquml\\

iy

: nms. havi ng di fferent ‘solubilities for a renmoving sol ution.
6. KA pto J%M#rdlng toclaim2, 4 or 5 wherein the circuit hole - :

‘to claim1 or 3 and 5 constructed and ar2ésged substantially as
here|nbefore descrlbed with reference to and as-illustrated in the

- acconpanyi ng drawings®:8. A ergc@ommm@mm r2,ng hpargl acecor-
ding to cl awheRedh £hen¢iveRstanichal Bbﬁ&%é%%?@'§¥§‘¥ébéﬂ escrlbed with . .

refer e Qe AP W 0

5

10

7.

constructed and arranged substantially as hereinbefore
described with reference to and as illustrated in. the
accompanying draw:ngs. .

'8. A process of producing a w1r1ng hoard accor-

'.:1d1ng to claim 2 or 4 and substantially as hereinbefore

described with reference to the accompanying draw1ngs.

A wiring board according to claim 1 or 3 and

A wiring board accordlng

Qr 7o

e



