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Firg. 3*is a view for explanation of the substrate for a printed circuit; 25
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surface snoothness tests. Fig. 6 is a view for explanation of the

displ acenent of the via-holes in the rear surface of SMIin the
convent i oA agrerRlys foyganeratinghighypressurg walerjof. which\hagpeep disclasad iniJapanese FUbisrtan nat es
of the NoaB%R3P%swas uspdhand: lldhg glasg fiper fabries; usgd wpsp artigles of comgree madasand sRIghy /i o\
of the MiBP%h%q" RWhordi nates of the via-holes in the rear surface of the
MCL of Fig. 7; Fig. 9 is a plan view of the positional coordinates of the
viia-hBles in the front surface of th@apfk §or the neasurenment of changes in
di\r'énsi ons; Fig. 10 is a view for explanation of an enbodi nent of the

nul tilayer printed circuit substrate accordiyRgttoniligeBLE888Bha)NVention;
and 35 Figs. 11 through 13 are views for explanation of the various
convegtional multilayer prinyeetind cp};ésgubstwgy.gwEZQESﬁghR‘nggﬁ OF THE
PREFERRED EMBCDI MENTS 40 Thrgpem@y fabric used il the print & circuit
substrate according to the present invention is woven-by constituent

t hreads nade of an &jkamdgate of several hundrells*e#i2gl ass fihesg"
nonofilaments having a 5-9 [err] filanent dianeter. Further, the filanments
formawg warps and wé§ael are di sjoi®@ed or opened*b304pplicatites28f sone
mechani cal inpact (for exanple, injection of a high-pressure water jet to
the surfaces thereofNoedc.). Furth&@, fine fuzz3is0Blovi dedldeddé&l y and

al nost uniformy. Table 1 shows the changes in the 45 inpregnation
characteristic of ré@min the cad®where high-pled2lire water B8f"ti ng was
appl i¥d onto the surfaces of fabrjc while changing_the pressure thereof.
The resin used her eil\ﬁ’vés epoxy r#¥9n conposed of &RE& fol | owi nd4&onponent s.
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15' - 42" As apparent in Table B &'is N@oghized that the filaments of the Vedips and wefts are opened by thé' - 30"
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No. 4 ss pressure of 200 Kg/cn@®p more, fuzzing of the surfaces arises. 18" 14" No. 5
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40
TABLE 2
' (unit: %)
Jetting Press. WE18WBZg WE1ll6EBZ9
(Kg/cm2)

- Blank - 39.0 48.0
No.1 50 41.6 50.0
No. 2 100 43.2 54.1

50
No.3 200 46.7 58.8
No.4 300 52.5 67.4
- No.5 500 58.3 78.5

The test was in accordance with JIS R 3420 5.3 "Glass Fiber General Test".



not* been treat'ed by high-pressure water jetting. 30 The resin

i npregnatioh that is a test for nmeasuring tine required fromdropping of a
given quantity (10cc) of resin @ptepigsaeBIn area (10cm x 10cm) of fabric
until com ng out of bubbles within strands. As apparent in Table 1, it is
recogni zed that the filanments of the warps and wefts are opened by the

wat er | et tAsapparent ip fahledjt iyyrecepnized thatthedesin @h@"‘r"@?ﬁ#slaﬁg‘ effina pregwvresipeede  and,
parti cuh'&'ier "d' PRrticylagy thecrrein ?W“@I’ﬁ%tﬂﬂwﬁ eompaad withyBisak"| whep e ﬂW@G’eﬁiP"e

hi gher - Br"@é% 9'%‘° 289 1‘9"1’7@ or F‘ﬁfeﬁ’i“ rg?‘é@%eé%t“%\)éﬂ’%sra"f’é'@?ﬁ Wetfhzz& 35 r essur e
of 200 | et Jgep ,, ARpocl,f tha fvenicy, e flsme

ch r in Qi F fi H8siy r| c

jﬁm ,
S 55% % e T f%{? e
in 150
TABLE 2 iﬁg t?;t an/g thers %ﬁl\uothness can be imp t s

Further, by makin the surfaces of the warps and wefts umgfémd@ fuzzy according to the second aspdéét 0
of the invention, in ﬁ&mon to the improvement in resin uﬁ]p]'egﬁatlon as well as in surface smoot%s@ No. 2
100 according to the first mventnorf":ihe2g|gged filaments come into the regift-bbiwabh Ridindted glass fiber
200 fabrics and fulfill an anchoring %flect between the laminated fabrics so 8t ddlaNMatibn-resistant strength 300
52.5  can be greatly improved. In afiditiof, théresin content of the surfdd@s @ increased by the gigg&dflaments,
58. 3 15 and the surface smoothness/dan be hbe irhoved Bsuringimaldiagr dance with JIS R 3420 5.3
"d ass Fi lresddifion eccatding @sthd preSent invenfidon(Sit6 ré3dGmftbgnétionap plassciibbr fabnic Talbli@m?2, it
I S recotpaiigterdalt $vatture hed the daminateo hécembs ihproogeseves sa dhdt Ishegr cirbssniy gsocanifonme | S
made hi ptependseind pogitions. mmrdmdlyy thetdireensional stahilitn iscauperipband thnboleewalle formeshipar ed
Wi 'th " Biirilling 'working have Igeod appearance, prdcfurther, theinymbey direvelutien and feg@)gaep@pfr e difll capr e
si ncéo t b adyaiaogeusly ipgreaseroin g ms‘”%ﬂ‘fw rtheg b&?“’é‘SWd@'f‘f"@Eszf thevintemnaks styuctyed
above, a%e:femn n beysimpiy made ky pugding Morkige- t he i nvention, the filaments of the
war ps and Wé“f‘t @ shp "() Pnf' a ISS%%“" PTPB@? °‘f‘%ﬁ)‘f“f°€t'°&r’és"d?t%‘?'¥)|aﬁ‘i %”tﬂ? ﬂ"ﬁ‘p’é?ﬂ?ﬁ and

consequ%fr"i?Iﬂj °“tf°8§'f"r?

dl Fudien P0G

r apl y n& w é‘g ":f:’l c;:; é{a’é{g‘ E‘S’ﬁ"ts %eéfgaé ZHRRY e ?Ct t Ih(ra]
|§ re%% rﬂa{ §rhy°iil|§ o a Q%E?f ic@tz &Yalgbeﬁlfy'fﬂgb nd

why ns.&nsef%ﬁ.ra@ 1qgsa§f§%ﬁo e srmotﬂ o el el 0 o™ 5

Further, Wco?ﬂ?d@lyﬂﬂe §uUMBces Uf $hé Rmald arJ SooMEdfiat Mbthl 1 6 InfouktBd theredlciin beikepy
accor di gfoothReds Micrssespiiat). aspect of the invention, in addition to the

| Mpr ovenerrg. b iin which theisaifé Rfbiecéd Ainerds WPretentiie eimesparé a€ Bose M BlgN1)RBdvs the
accor di segoridGinvehton] ih fwhich warp€ M tahd Weftst 8 orm@ngOaRidatéd e RIBSr FabBiCH 2 ade IPrVidbd @it €Si N
bet weenfukagrwhiet ted egdnand dénisd aurfadeaoThie Guizz A isdixbdibyf thé synthaticaresirh® existiag ia fifecgaps

bet wee nbdtieen therddiacentiamintat plassdiberdatkitee. Acketdingly the fuzar 8 shaws stanciior effectdetyén can
be gr eathk glassrfiperdateics 2 torimprodi delawinatiod sesngta greatiycont ent  of the surfaces is

i ncr eased Thy quantity of dropsepnétioh frthatsynthelis resinngl inciaeses hedaursecof dirplighh density efdhe be
Mo&d i nﬂr@@ﬂé@?z@ys@l!ﬁ* chmﬁhggs canrbe et impigyed bycwingolingt o t he present

i nvent i on NeXtj Heefirpteandn b thet igvetions wilk e, clescribagl inccamparisan ik e t he
i nt erfhafoneanionalaticles yith epRecY to, fip Aropertissof iRRe SHSPHGET deitiuination. dfling working ndst r es's
is al sop‘ﬁ‘ﬁff"fgo"}'%"]gndependent of positions. Accordingly, the dimensional
stabili Z e ogl or and the hole-walls forned by drilling working have
good apt) g‘FSﬁ N&°f urther, the nunber of revol ution and feed speed of

the grill \gan,s0s oGy i&?i‘&ﬁﬂ&o 4iYin \WAfeh %05 Gl tedr Slithde! 1hyaf MEHekd: s fodr L NET
becausefa cs L{WE Qﬁéﬁz Yo ‘?ngh-'a eruFéalfvatéI jreHﬁ& Wh& intermediate laminated layers of six

prepreg sheets made of glass fiber fabrics not treated by high-pressure water jetting, were faminated (total:

8 sheets, 1.6 mm thick); and copper foil (18 wm) was further laminated on the outside of each of the front

and rear surfaces of the laminate. Each of the synthetic resin and glass fiber fabrics used as prepreg sheets

so was the same as the used in the above-described resin impregnation test, and each of the glass fiber

fabrics treated by high-pressure water jetting was the same those described in Table 1. Curing of the

substrate was performed under the conditions with a pressure of 50 Kg/cm?, a press-curing temperature of
170° C, and a press-curing time of 80 minutes.

Surface smoothness was measured under the condition that the Iength was set to 10 mm at each of 10

65 positions (total: 60 positions) taken on each of the six broken lines within a 100 cm square sample surfaces

as shown in Fig. 5 in accordance with JIS B 0801 "Surface Roughness Test” by using an universal shape

measuring machine (Tradename SEF-IA made by Kosaka Laboratory Ltd.), thereby obtaining the results as

shown in Table 3. For the comparison, the measured resulis as to a conventional article in which the same



hol e-ferm ng-can be sinply nmade by punching working. Figs. 1 and 2 show the
first and second aspects of the invention, respectively, and now the first
aspect of the invention will be ERedeébegBin detail with reference to Fig.
1. In the first aspect of the invention, a substrate 1 has a plurality of

| am nat ed gl ass fiber woven fabrics. 25 Warps 3 and wefts 4 formn @ t he

gl ass f ifosheots ahihe samengigss fibercptric fap thepgodRsaibed g‘f%? Ryt g Ypatep LK highPiossue ¥l nade
flat, rdefngcerejemiped woredegaibed togethire ¢l osel y adj acent to one anot her.
Synthetlc resin 5 not only fills the g s_between the adjacent glass fiber
fabrlgs 2 but also fully fills by | gnatlon t he inside spaces of the

war ps®3 and wefts 4 formng the glass fiber fabrig
syhthetic resin inside the substrate 1 is aInost‘HB&%QeHgg

Accordingly the surfaces of the snoot h fy aI foil 6

nount ed tgh)er eto %ﬁ%sg’éaggpt smo % g Eﬁgeggcop FI 3‘9';!:% 4 n which

t he sghe refer g&e ngﬁr&;‘gisoﬁgprese { ame pakt ?t o f(3se |n, Mg 1)
n S

shows the seco IAvention, I'n which warps 7 and we orm ng | am nat ed

gl ass fiber f p ded withguzz 9 whigchy has ewen argl 2ense
surfaces. Thea‘?%%ga §a{i} Fx{elg g'y the synthetic resin 5 existing in the gaps

35 between th@sggbaggﬂi,lgaﬁbntzed gl asg gl ber fabrg.gs 2. gAgrording y, the
fuzz % shows an anchor effect between the glass fiber fabrics 2 to inprove

del ami nation sgsengt Bafpeat hw..3The quanpipty of i mz.egnatiqry of tdhe?
synthetic resin 5 increases because of the high density of the surface fuzz
9, so that surfiagagssanpheens.qan be m30@ i nproved®.¥y curd. - m)IZjvlmg Next ,

t hat the

the first and second aspects of the inventions will be described in
conpard son w thsihg d@mptenwenti onal aspiocl es witHSesped.2o0 thé.2
properties of surface snoothness, delam nation, drilling working and

punchi ng WWokehg. 1) Sﬂﬂ’ezkd:e.nSnDbtémes% ﬂpresaaﬁed:)%siagsm#%!@for a
printed circuit in which front and rear surface | ayers nmade of glass fiber
fabri cs [ exertedeaond Byasisgh-fibessurfabrdicer Gyet thigh-RERPIUR®r NHRFAE o

| ami n&t ed | ayers of six prepreg sheets made of, glass fiber fabrics not
treated b?eﬁxgﬁgpreéﬂ}ﬁes\ﬂa‘@eﬁ adil; iapplavdier 9 A fER%d (total: 8 sheets,
1.6 mmthick); and copper fmlﬂ(lS [err]dz further | am nated on the
outsi de of each of ®Ae fr @M Yrlug 2t of the |aminate. Each of the
synthgfic resin and gl ass fiber fabrics used as prepreg sheets 50 was the
same as t h@s useni font Tidled) Me Surthos shdohacks Bt Printstireuiisabstrata ubiag tabrica irdatea c h
of the gbakigh-prodiee Wakkljdtng coile b ampriigd i compprises wvith that\olt the conzertiomaboneasnd he
sanme t hogdicHeBs thb B@ficd $incbthhése oflthe frinted eicult sulistrate asirigplassifiter fabrics reatdddy rish-
under t hpressore dhiator jptig witit &jetingp pressera ok 3001 Kokhr* Mgy tatMorecthqnrXe s 3ugn thiatig could be

t enpenat grealy tfiprdvédto@ hath ndess opthatokthe ponventjonal atisleof 90 mi nut es. Surface

snoot hness was neasured under the condition that the |length was set to 10
nm at ea@hDeldmiteorb5 positions (total: 60 positions) taken on each of the

st broken lines within a 100 cm square sarrpl e surfaces as sh Fisq. 5
i n accor dafass fper fabresgWE18)¥BZ) '°§"n.'}rtT°§'8‘é bR feﬁ'" ® ﬁnas% e pa
uni ver® afibes Habges- rf"é%?é‘i?r F'}T E’ﬁ ’ﬁ{d trea ;es Ef; ) S oro
Labor at OF’% 2 e r§ § sttgx }py
t he corrpE ﬁ‘ﬁ’ﬁ"t 3@ r’"@ dg gin |ch
the same I atuo w g gpoﬁiﬂérﬁ\eﬂ dalﬁ §cc%|' ﬁc%vjtﬁ-héﬂﬁ: pas
those ,965&.4'3'5@ Tﬁw 108 ridbap-h GholEHh& Sarh RS GimBBIcHE! €
| am nt'ed g gg;v;s oget her TABL 3 5 (unit: [err]) Substrate
Jetting E’r ess Found Val ues (Kg/cmZ) M n. Max.
[err]

50

66



10 " Conventional One - 7.2
9.3 7.9 Using Sanple No.1 . 50 5.4
7.4 6.2 Using Sanple No.2 EPO 196 008 B1 100 4.6
6.5 5.0 15 Using Sanple No.3 200 3.8
4.7 3.7 ing Sanple No.4 300 2.7
3.6 2.8 E%Paéhfln Methgd:ngSBaApl e No. 5 12 mm 500

1.9 3.2 " expresses jetting

2.2 (Note) 1) "#etti Pr ess.
pressure exerted on glass fiB8 ""?agg?% by hi gh- R water 25
jetting. (Theamsae® ik ; Ly j t * n Value at n = 60 30
- aépparent h%arom Ta%mgdd?il%?%é gﬂ??géggérrg%?%]h%}ss) ofi\ﬁén"bri nted circuit
substrate using fabrics treategiQynhi gh- PASSEO & Wef Gfm Jj €t ting coul d be
i nproved in conparison with that of the conventional one, and particularly,
the surface snoot hness of the pehgtkd ci (Xpblosody adme usi ng gl ass fi ber
fabnrdcs treated by high- pressure water jetting with a jetting pressure of
300 Kg/cn2 was not nore then [err] TABGE 4s could be 35 greatly inproved to
a half Q%bétea eof that of _the conventiopal article. (2) Delamnation d ass
fiber fabrl cssi"[ err] each UPESLBE Bye$P gRF by GantendtMeancFound were used
l ated with epog{ resin
e

as the glass 40 fiber fabri cggfgm%greg heetz vrpreg
i | stVatdre (Kg4im

andmsed in the above-descri esin ihpreg ion t d on
t he abayenv@idicnzadouat er jettipng treated glﬁszfi ber fabri cg to t hereby
form substrates on the sanme nol ding condition ‘as descri bed”a dve in the
sur f acalsimgptdamgde Noedt exceptsgthat the samp g thickness waggset to 3 nm
beeause of limtation according to the neasuring nethod. Délami nati on was
meadlr #8ing tSampdieoNo.Beam tri p@0 Nt supportijgy gret hod i n aggggdance with
ASTM D-_45 2344 and the results wer.e obtained as shown in Table 4. The
neasur i HyF e8P Lendoadnpl e di 28hsi ons used 3Bsrde as fol | ows.780 55 7 EP

0196 0Q8..B1 %bas ri hle} YEt hod: _Span 12
mm Loadi Hg'® Sf&ee NO- 300 2yt i nutd8 B Bafipl e

D nmensi : L.gkness. (Applo 3.0 W dt h Appl ox.) 10
nm Leng‘ﬁ}%g S-'Emllp(iﬁ( g%f)lsox.) 4603 nm 10 TABEE9 -# Substrate 7,&7

Jetting Press. Resin Content Mean Found [err] (9

val ue ( IKg/appafbht feni1 Ya 4, MdAhtorafin& shear strength of the printed circuit substrate using fabrics

37. 30 treated with 5% in comparisén with thitionghe comaRtioRal oh).ad particularly, the interlaminar Sdar

37. 6 sirength of the printed circuitsulidfate Using falsrics) Geatedowith|adettinyQpredsure of from 300 Kg/icmz to 100
38. 0 500 Kg/cmz could be imprdyved) by ldbbut (BO-48ANFhee fibdkomadle fuzzy by water jetting cadidObe

38. 4 recognized to contribute to a FopeRy bislelaginat®anpl e No. 4 300

38.8 7. 66
35 (3) Drilling Workability

. A) Three kinds of prepreg shests were made of the glass fiber fabrics of the respective samples Nos. 4 and
S? 5 of Table 1 and the glass fiber fabrics not treated by water jetting ("Blank" of Table 1). Eight prepreg
sheets of each kind were laminated and 18 um thick copper foils were mounted onto the upper and lower
40 surfaces of the laminate, thereby obtaining three kinds of laminated bodies which were then heated and
pressed to obtain substrate each having a 1.6 mm thickness. .
The resin content in each of the prepreg sheets was adjusted to about 40 %. The composition of the
used resin was as follows:

45 .
EPICOAT 1001 100 parts
Dicyandiamide ' : ‘4 parts

50 BDMA 0.2 parts
Methyloxytol (Applox.) 100 - 150 éarts

§5 The molding condition of the substrates was as follows:



25 Using *Sanple -No.5 500 ' 39.5

7.87 As apparent from Table 4, the interam nar shear strength of the
printed circuit substrate uSing ERDri86g08B1treated with 5% in conpari son
with that of the conventional one, and particularly, the interlam nar shear
strength of the printed circuit substrate using fabrics treated with a
jetting pressure Sf from300 Kg/cn2 to 500 [err] could be iywproved by about
30-40% The fiber®F@E8%F8zzy by water jetting coul #0p&It ni zed to '
contribute to a p% $eﬁt§ of dglanina ion. 35 (3) Dilling Workability A)
Threeékinds of pr g - BheRF S “RBPELABHESof the gl 39 fCber fabrics of the
respective sanpl - : Table 1 and the glass fiber fabrics not
treated by matere?% ?nﬁéffﬁgagkﬁéof Table 1). Ei giP PROHEEF sheets of each
kind were | am nated and 18 [err] 4hick copper foils were nounted onto the
upper and h%"l@ﬁ flo 5440 HRASEDetbbric B thé kiR Brfient ih B8sGR¥ 10 Be 3hdWalkOTdolarsee ki nds
of lapi nate odi €3 whi'ch were then heated and pressed to obtain substrate
each having a 1.6 mmthickness. The EEELE gont ent in each of the prepreg
sheets was adjusted to about 40 % The conposition of the used resin was as

follows: dhan&HLEAT 1001 Used Glass Fiber Fabric E.esin co é%%tpqrnts
D cyandi am de parts 0

BDVA 15 (WE18WBZ 0. 3upBarht yl oxytol
(Appl ox.) 100 - 150 partsz)55 Theurml éi ngwgtgpldi tion of
the substCaiwsntton&s Oré! oVO:rdBnaryEbyPe 168088eBEtsPr essurgy, 2

50 [err] Pree-curing tenperature [err] 5

Peoss- curising iSmmple No.4 Jetting Press. 300 Kg 90 m nudgs sThe ki nd of
the u®¥ed glass fiber fabric and the resin content in the substrate are
shown in Table 5. 10 TABLE 5xS8bsheate Used d ass Fi ber
Fabric Resin Content in 15 .

(WElsWBzAsing Sample No.5 JgbhingtBresgy) 5@8nkenti onal Ond9.70rdi nary
type x 8 sheet s ' 37.2 Using Sanple No.4
Jetting Press. 300 Kg x 8 sheets : 38.5 20 x 8
sheets Using Sanple No.5 Jetting Press. 500 Kg

39: 7 25 _ The three kinds of printed circuit substrates were co?hpargd withxasd cﬁheﬂ?ﬁlri!liﬁﬂ ﬂﬁl_(akiit_i).ds of
printed Ci frdét the $oHOAG AHIRG cYRItiBnsCRTGHASSE Quriyi Jf the PoI6 WalRtwae imebsired whild ehaghing
wor kaky | thé NumbelNsl@svoilittn ah®lebd®¥iebdofdie drill. TRG measmimbhtaVas madeobyOdattdaa micedstdpicof
t he hol egmihdtion.was neasured whil e changing 30 the nunber of revolution and
feed speed of the drill. The nmeasurenment was nmade by sectional nicroscopic
exam nat Dritiing Chditlohs: ng Condi ti ons: 35 (i) NCdrilling machi ne: EXCELLON
MARK V (made by EXCELLON Co., Ltd.) (ii) Drilling Method:
35 (i) NC drilling machine: EXCELLON MARK V (made by EXCELLON Co., Ltd.)
(ii) Drilling Method: )
, Three substrates were superimposed for every kind.
L Use of spade drill having a diameter of 1 mm.
0-7200 hits.
40 Assist plate of paper phenol plate;
the upper side: 0.8 mm, and the lower side: 1.6 mm.
As the results of drilling working under those 5 conditions, the roughness of the hole-walls are shown in
Table 6.

50

56



Three substrates were. superinposed for every kind. Use of spade drill

havi ng a di anet'er of 1 mm 0-7200 hits. 40 Assi st plate of paper phenol
pl ate; the upper side: 0.8 nmm Emol196@08BIer side: 1.6 mm As the results
of drilling working under those 5 conditions, the roughness of the

hol e-wal I s are shown in Table 6. 45 50 55 9 EP O 196 008 Bl TABLE 6
(unit: [err]) Substrate Convent i ORBLE 6 Usi ng(aigr! @mNo. 4 Usi ng

Sampl e No. 5 Type Jetting,Pressure etti ressure 5
DrinF| glu%strate Conve(nt:.onalg Using Sample No. 0((€§§ éggpﬂﬁ? g

) Pre
500 | er i) [er{]/red¥Pe0/ |gettig FEessgg 9 ETI3° 40
80\/&(} 11 AT _ /rev |/ 3% Kgr@v) /ré 5°Pr’&/°‘7‘ fev /rev
/r / ev) |4 4412 80 9 192 11
12 /g / );v A /QB);v 2§ev 8
12 1#épmx103)8 7
15 18 7 12 15 From t he results |t vaI be

appreci ated t4at the subéQra?@s ad8or dildg téztheIBrese?lt i fventibn are
excellent in i1l workahyli as Il as in,roughness, of er nal
wal | s. Accord%%g to the reséﬁt i enti%1 gaod g?l |1 |?1g Wi#kl ngbcan be
made under t condi tiong of ;bhe ggnvenyi Oni’i copditiofps, s thap i's
possisbl e 20 P%Oreal i ze p’é’duct?on ?n cost in hol e-form ng working. (B) Si X
prepreg sheets of glass fiber fabric of Sanple No. 5 of Table 1 were

| am nat ecFrorartieb fe8ulfs.cit vjll ben prpikeciated Ahat fthsi $ubstiaies @ceorrling: ta dhe pregent Wé”‘é\?})é’? and

| over swgeflentipiribfrorkaiity|as wethas ie rqughnesstoh the inferrel wallgrficeoidieg to hppugspntinventien, .+ e
Cbgpar |m@ndnllrhg)uprklm qurbg ade, gypgthbfongp@g &f tb%lﬁ@?”"(‘?“?'eﬁ%‘f‘fﬁﬁ% sEfba"z!U? BOSSIWB de

Japai? \1¢ fealige reduction ipcept jn Tf‘E’“"&WP’ i89-ed, one s et of Iass fibe %bcli(l c of
[err] '(BY$hnRrepreg shegls|ok g'fssv\ﬂ’gr ?Ef '“QS NPa?*rPf %%m - ? Wiper
and Im)()i‘-ﬂtéll é‘U? 1”"8'2?e'§°‘l91°dt°ﬂ a er en m Jgp %‘Q’ecopper
f0| I's B‘h'th%ﬁ° " ﬂ'ﬁp g’ﬁ% p J?%a @qn“;gg Binerl N T e
e '<‘3 i a§f ' sées . .Medab o N e b O
CEI\ﬁ53 ?ry;?z fonijﬁ ?e a ,@H; tHa" igminatd! Gn %néihk'rﬁléﬁné?@’se in
{he sangs wﬁcwsnbsﬁ (CEMIS tyb& SlbBrefi) Wn6 Ddedirékint dA@ 1@l ass
fiber f %oﬂ&%rﬁ% Jeh@édebéhb& dsbotd .% T8RRI ke irafle GhRaberar € as
shown 'fEbréI Tn% éheetHid Hﬁ#ﬁe la$|§ab6} pfeptk @Rdet &6 as3éhown in Table 7.
prepsged & ass paper P- 40 74.5
[err] "Blank" of Table 1 TABLE 7 39.0 40 [err] "No.5
" of Table 1 52.0 The gl ass nmenber structure
and resin content in the obtained substrate werge#bfnstontent dfibl e 8.
35 | prepreg (%)
. Glass paper EP-4075 _ 74.5
WE18WBZo "Blank" of Table 1 39.0
40 .
WE18WBZ, "No.5" of Table 1 . 52.0

The glass member structure and resin content in the obtained substrate were as shown in Table 8.

45
TABLE 8
Substrate Glass Member Structure Resin Content
(%)
5  Comparison - WEl8WBZ3 "Blank” x 2 sheets 65.7
EP-4075 X 4sheets
{Total: 6 sheets)
Using Sample No.5 WE18WBZ) "No.5" x 6 sheets 50.4
55

The two type substrate were compared in drilling workability. The measured result is shown in Table 9.

10



45 TABLE 8 Substrate . d ass Menber Structure

Resin Content 50 Conpari son’ ~[err] "Blank" x 2 sheets
65. 7 EP-4075 X 4EPedesofdBtal : 6 sheets) Using Sanple No.5
[err] "No.5" x 6 sheets ' 50.4 55 The two type
substrate were conpared in drilling workability. The nmeasured result is

shown in Table 9. 10 EP 0 196 OOBABHE TMBLE 9 (l'\JAr!nt [g;r)] Substrate
Conpari son ng le,No. 5 (CE Bn%m il
Drill Feed 40 S“"St‘ & ';:Lg 40/ Us sam91f1§°Rév

Nunmber pri1l “NLer l- f“ﬁeed y Ho ? drevy /rev
/r:Ey ° R (uRBY um/rev) rev A; /%/ /(v 8 rev .

5 X cEthx10)
2 6 5 80 7 13 2
4 6 15 As shd®n in Table 97 the %ubstr&te acdordigy to the present

invenf,i on has drilling workability which is eqU|vaIent or _superior to the
CEM 3 type | ami nat e§%substrate whPch had€ been? generdlly used. 1% view of
the point that the CEM3 type |am nted substrate has a defect in nolding of
the glass paper at ghe tine of thg formption,of a ppepreg sheet, the
substrate accordlng to the present |nvent|on]has an advantage that the 20
substrate has not only the features of a |am nated plate using glass fiber
fabric as #s $asn in Tahled thalsuljstréte decoiding riaythevprekenb invantign hak iddlingi vorkabjiity whitteist or
super i orequivalenhertsupefiorttd the @Emmmwlmnqmwawhquqs teemgsnprally uped: keMiswi af the 25
The subsoinbiheisheoEEN-A dype Jamintagss ateh"és & defest in meidingspf theplags papeicat therfimerdf d8n
tyge as f@f@éﬂ?ﬂl%écl"qpfﬁgtsh@tlth%ﬁﬂbgB %9‘59 eaqa'nse('e vention dhag prbadvayiage that the ot

gl ass2of | estrate 2B net oAlyithe fegturer af & Yeé %ﬁﬁt’\ﬁ’ rb"‘BFsaﬁ pasigymatqrigh byl 1)
ver e sulfriliag warksbility whigh ﬁ@qm'a%ﬂ'ﬂe{“’i t"t‘@‘gf’f Liiate 8 Sgkste/wi ng condi ti ons:
Punchln% gp ablllt Test Method 30 (i) Appearance Measurenent with Eye in
accor dar®d g tEstlrratlon Standard. a. Punching Wrkability Testing

Vol d Ln ac&ordest,gtss ST EMLA54e, i R MO b
b dﬁfegﬁﬁ? [e%ﬁb,?m%h&mg%iﬁﬁﬁﬁ"%ﬁ%ﬁaﬁ%' éﬁféﬁﬁ :{gg'zé ting

Condi ti on: I amet er Cl'earance 0.1 nmm (one side)

b. I\/basqsdnaﬁ, IW&;m,,ﬁ@ TedtMetr6d sal Testing Machi ne Type RH 100 (nade by
Shi magu Sei sakusho Ltd.) The results of test in punching workability are
shown i n TipiPpesrantd Maairemént with Eye in accordance with ASTM Estimation Standard.
TABLE 10 (awukdhing Slohabifta Testing Mold In accordance with ASTM DB177-44.Est i mat i on Mar ks
Propri ety b. Punching Workability Estlmatlon Standard Appearance measurement with eye in accordance with
ASTM.
35 (ii) Measurement of Punching Resistance and Drawing Resistance.
a. Testing Condition: pin diameter 1 mm (Content of Mold) Clearance 0.1 mm (one snde)
b. Measuring Machine: Universal Testing Machine Type RH-100 (made by Shimazu Seisakusho, Ltd.)

sg,_,_a The results of test in punching workability are shown in Tables 10 and 11.
0 TABLE 10
(marks)
Substrate _ Estimation Marks Propriety
: of Punching
®  Use of "Blank"
of Table 1 - bad
CEM~3 Type 80 - 90 marks good

%  yse of No.5 80 - 90 marks ' good

55

1



of Punching 45 Use of "Blank" of Table 1
' .bad CEM 3 Type

80 - 90 nmarks EP 0 196 008 Bigood Use of No.5

80 - 90 nmarks good 55 EP 0 196 008 Bl TABLE
11 Substrate Punchi ng Specific Speci fi c Thi ckness
Tenper at ure Punchi ng Dr aBARQES11 '

Shear Rgsist. Resist. [err] [err] [err] (mm Use of

"Bl ank" °BRS$¥LBEE 1 Punching 70 Specific 12. 4Specific ThBcBness
1.52,10 CEM 3 Type Temperature Punching 7 eDrawing 2.2

1\6/6 Use of No.5 020 Shear Resist. Resist, 2.7 1.63
15~ From the above results, il be Eg/mmPlat ed (Kedmm@pe submn) at e
accordiggetgfthg grgsent i nvention has punching workability which is
equivalggtTQElgué Plor to t%% CEM 3 typ%égubstrate whi ch has been generally
usede and accordingly, punchi'ng working i be al so %e&fornedltﬁ%reon. 20
(5) Appttgagi f SMI (A sitional Acguracy of Via-holes Sanple '
Substra?gﬁ(%h?gpghe exanpleggaCCOrding tg'ﬁhe specif%é% i nventt are

descri bgegde bgEONK) 525 TABLE Substrate ed d ass_Fi ber
Fabric Resi n conte%ﬁ in 30 (VElév%ZZ) 2. 1.6} pstrate
(9% ™onventional One General type x 8 sheets 37.2 35

Usi ng Sarfsm e atove resufis; it ik §e persesiated Y@t g substrate according to the preseBfim@ntion Bassheet s
Usi ng gg_lﬁliy,géﬂqr\ﬁplgy whlglétsteplpiygalep& gggperiqy()q)thgg;EM% type substrate which hasg®ef) gepe@lls heet s

Usi ng ‘S8fandaacerdingly. pyrching werking eag e alsgperigned thereon. 38.4 x 8 sheets
eseh Bkmtnaamr oo 56 " SO O Lt o et () resT
s s Rt S A
s Sample Substrate (Only the examples according to the specified invention are described below.)
TABLE 12
Substrate Used Glass Fiber Fabric Resin content in
% (WE18WBZ ) | substrate (%)
Conventional One General type x 8 sheets _ 37.2
s Using Sampe No.l Jetting Press. 50 Kg _ 37.6
o X 8 sheets
St Using Sample No.2 Jetting Press. 100 Kg 38.0
“ x 8 sheets
Using Sample No.3 Jetting Press. 200 Kg 38.4
5 x 8 sheets

{(Note) (1) The resin composition is the same as that
of the epoxy resin used in the resin
60 impregnation test.
(2) The molding condition of the'substrate is
o5 the same as that of the substrate used in the
drilling workability test.

12



EP 0196 008 Bl Drilling Condition: (i) NCdrilling machine: EXCELLON MARK V
(made by EXCELLON Co., Ltd.) (ii) Drilling working Method: 5 Drill
dianmeter: 0.3 mm Drill Feed: 40 Ereo196 00881 Substrate thickness: 1.6 nmx 2
sheets, Assist plate: upper one 50 [err] alumnumfoil and | ower one 160
[err] paper phenol plate, Revolution speed: 80,000 rpm Nunmber of hitting:
6, 000 hi PdllingGopdifon\iasyri ng Met hod Positional accuracy of holes is

estimated as _follows. 10 " Hol esl:(‘j{%errﬂ}1 i n_t he (gqu nt surface of a sanple
substrate W%g':%%me’k?fﬁi&Nm Y e o BXEELH g%" ') and H2 in the rear
surface aspyfifi &F el S%..?&zag B i R8s i
oot i vl ol bl 1 i e ol ) U o phor pse. it ook 5105 ©
hi ™fromt Rithder&hi E l50gh.'/"‘an the coodin PP o e

cor r espondgiife gt,{irsqw od 1 0. & are neasured by a three-di mensi onal

coor di nat eS” ipgafRHA 2kt RbiBEis CiRERd BYofdwssut oyo Sei sakusho Co., Ltd.) to
cal cul,gte fdig MombH, fréht SiHadF S TRBpId- SubstratddMCL ELshB@sih FiglT addtRe SRS | Ve
coor di nat eg, &d "R ther6kR burRBslas’ sAdkin i FIgeS are (dgednded @SS béintObt NBIA,TeEpBERdN. THABLE
13 20 Posi fdnp8.itaceldobrBinRt6LHE ) 0P & bHRRY of Hofs hie fom &8 Gurkdc® B Fido1ahd the Socdiinatbé L
[err] Mn (x4, y1) of the correspdriding holes of Fig. 8 e nheasultéOby A5Sthfeedmhsionainédordingies

30.5 measuring macHideB(nfade by Mitsutoyo Seisakush6 .C3., Usli) tajcalctiatthecpositionall displacement
17.6 1 on the basis of th& dsgibetive coordinates of the fr@ih aridl r&4d holes. Using Sanple No.2
19.2 (iv) Results of Medspireghent 25.4 Using Sanple No.3

4.1 38.0 20.8 35 Fromthe results in Table

13, it is clearly recogni zed that the displacenment of the via-holes in the
sihstrate in accordance with the speci fPARLE n&ntion can be inproved. (B)
Change?i n Di nensi ons 40 (i) The same sanpl e_substrates as those used in
the test of positional accuracyP8fiEAEn3laDhgPdagemengsbetweene the- hol es
were forned in each of the subsfPaFfe@nfnfEAnk, S4rEACe60 AFMEukid®las shown
in Fig. 9, and one of the substratﬁg.whi ch was tjen etched=and %s(ﬂ]ed W th
wat er and anot her substrate which was™then heatett®4t [err] % dm i nut es
wer e subj ect JERS f cha I n di mengi,gn _of the respective
substrates byéclgjhsl ng ﬁﬁﬁ%%‘g-di me%o al coord?’?ﬁgt’és measur i %@'grachi ne in
the same 45 yg{RYPeimGbe 3QQVE- | N iy case, a Wn in Figee9, the
changes in di nenstons re measured on the two s at 5 poi n?g'?engt hw se
and brggadt hwi@@inétgm§geu§°.1@ poi E%S',z in the ar %f 300 mm ggugre. (ii)
Result of neasurenent 50 55 13 0196 008 Bl TABLE 14 Raté™ 0 Change
4.1

in Di mension $9ng sample No.3 38.0 " 20.8

35 From the results in Table 13, it is clearly recognized that the displacement of the via-holes in the
substrate in accordance with the specified invention can be improved.

x,,z (B) Change in Dimensions

40 (i) The same sample substrates as those used in the test of positional accuracy of the via-hole were
used, five via-holes were formed in each of the substrates in an area of 300 mm square as shown in Fig.
9, and one of the substrates which was then eiched and washed with water and another substrate which
was then heated at 170 ° C for 30 minutes were subject to measurement of changes in dimension of the
respective substrates by using the three-dimensional coordinates measuring machine in the same

45 manner as above. In this case, as shown in Fig. 9, the changes in dimensions were measured on the two
MCLs at 5 points lengthwise and breadthwise, summing up 10 points, in the area of 300 mm square.
(i1) Result of measurement

50

&5
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After Etching - . After Heating M n: Max. X M n.

Max. * X (n=10) (n=10) 10 Conven-

Ordiinate(y) 0.005 0.015 0. 00%P 0 1960008181 - 0. 0: 33 -0. 024 tional One

Absci ssa( x) 0. 008 0.015 0.010 -0.040 -0.054 -0.046 Using

O di nat e(y) 0. 006 0.015 0.008 -0.012 -0.020 -0.015 Sanple No. 1"

Absci ssa(x) 0.006 0.017 0.009 TABLE184-0. 035 -0. 026 Using

Ordinate{y) 0 005 0 010 0 006 -0 010 -0.018 -0 014 20 Sanple No. 2
Absci ssg(x) 0.005 0.012 0. 007l5 _ R;h,OJ,{S c.Qng\'ﬁOm q,lq,gg {.@ ng, _

O di nat d(y) 0. 003 0.010 0.00 . —04+1—25 SarpHe No. 3
Abscl ssg( x) 0. 005 0.012 0.00ff af t—sO' ®15hnﬂz 03() -OA(u@r A:adeser i bed above,
si‘mce tHe first aspect of the nventl SES-th¢ gl assS[TTper [Tasrc |form ng
warps arld wefts which are disjlo jl “Bnenddo, it |M§“pns§1ao“l' L9 gmeke the
resin i rfpreghattef—ph-rerm-te 'Mm ——Rpoy-e—t-he—! - ness as
wel [pas |t codhereby jopriavee{he debmm onansom.omlgo De+a.y.L0 | v .addi S

possi bl g to providet a substratje for ijnted circuit phich iis excelflent in
drillind hbeRHbOPEL PSEdFERED), | BcRH (9i Eb"t‘b"é@c hrieP -84PpTd- 051 | T he?48nviet ni on,
t he surflaces of the war ps and WefT gre subject (o grggfng tothereby] make
it possiibbgid® i npricsaibies 4ol 26l 66 [i0Q0 1 HrCRBEL Y 1R PLeatly -aneh smake it
possebl @ to increase the resin i nprggnatijon duejto the|fuzzy|fibers.| 35

In addi tfi d#amelecdor Hi vhgctiesahe |pP e@EH0. DRVEN008n| th@ 1Nl - @35yb81G2& ¢ can be
n‘ade horrag.e.ﬁee,u_s__t_e__t_he,r_eh\l cL wnl } 'F\ rlri L nn MR ki nﬂ FiVa¥a¥aVd m; nnl u, here

s an advaplage thaltotldngapg ]Cbbbdd ooty hesi (Preved| and ey o,

maauf actjuri ng cost Jcan be reduced. ayer | pri nte:i circyit subsfrate
i n a@cordammEl wninb h2 |t fva cpsesent | Dnewsiivi. onz|va .ldo7be -explial Aed3oThe. 02t el of use
of multillaver printled circuit jsubstriates lhas inereasedl A mullitilayer

printed]|circuit 40 {substr ti r$ of ¢ircuits|in the
i nt er nal Bor'ﬁ ons th ordé(‘}fg?ﬂgy ?r 'gkgcdo'?rége -Iroﬁo?k n#ﬁuf)lnt é\%ﬁ elar
surfaces thesROlo. 4 Q\&Q@E?@Uw) Beodsﬂ onessf dloast b shens Pro 1020 | db sdances
bet ween ‘patt-s—eanrt—+edvee—sharpy—t-he—hurer—ef—parts u: wet——as—the—nunber
of connection portions in electronic circuits, in cooperation wth

i nt egr at exd &5&1568 dbSveSidd tRSHirdt @8pectlebhd invéntidilsed i Slass HOMRALAE fornSihg Webpst e

mul ti | ey wién %Qﬁk;oﬁiterdgwpbne‘au hSd pedsiBl 18 Mmake 1R Viesie thpiddnitiof QAR Mo &idebby

acc U altirmprédve thecsufisde 'smbbthnetd disCwillta$ to thérebyimbietd b delamtifatior propeitiicn Etidition,|iviy er

pri nt e @ossibleGsl provideldsuibstiatede ajpFiftedeieat veHich is’ @callbnt &drilling warkadiligpxt r enel y hi gher
qual i ty iRurtiosraocordirgrio wécbind appevt ofthe ipvetnposthe shrfadsh of thawarpgand vetislare subjedt to
subst r gtgeisg toAleraby dhakeyit possible tacimprowmthe Helaminatioropreneriy more greathvi and inalknit passiblére

mul ti | dojiecrease tharesis inpregnation duetodherfurzebelsecones an i nportant factor. Above
al | ,ssnul th lagdition, gacordingdp the rreaspnt inyandion, rthe wholq, 8y faashe ®adet hpmegengeusde ar e
requi r &wreby simalife deilfngworking chccgrdingly, (ieresis an adyvaritge it e producilitecas bg dreripvady
gu mens i28hiae manuiasiuring Gpst cabg redused. 1t | n%gpr og}erty etc, | n t he rrul tilayer

nt ed C‘P'F‘E'U?‘te’ %’lﬁ‘ﬁ?gtc?’%.’tté'ébsﬁﬁ iy acRorRa !ﬂ“m“ P'ﬂ I ot h of
100 [er rJTh °f "ﬁTel ‘a?rﬁ'%'"

i ts 1 rs
Ltd. rear aces ereof I'if nfere § l(rjnalk Eﬁﬁ% rl‘ atistanf %j'e ﬁ’% g’lsrbaﬁg n used
arrultl & G o] ,;Et;rfo lgloth
prepregm% ra% ﬁﬁieg # 95% % ,_g,g u r or er it C ness (for
exanpl e, AL il a% Pt %@iﬂow@& with-téhplexOéindt Leurkb ke)
i nprgg %&t oW s, RS Borlad B R eﬁun&b&rp%m@e. it bubstiibBW SHERY Pdhuited 5
sandw m@dexbaﬁaw Fighe? ity ALcBMpIRER Wit B6HRraP urpdesl Qoddle-facedhrReS chdulttstbsitater eg of
[err] (dbexdrgRasdietionadd Biradgéridneek infinatithih eEm &yl Bled circait Bibsiratdspeomes whst r at e
ar r angembponait liclohat t he WEL16E prepregs and WE18W prepregs are |am nated in
conbi nat i Aboye alnEultiiayef printell cirddi? isutgtratasrusiog gidss tibth preplegs Bre TéGirdd(G@ hdva highrlewdl y  of
eXx pesdas isurtacd/Endbfiness) thicknessresturaey,adirdenisibrel tékdity, beattesigting popaty, elcilisthe auiisyens
descr i Ipdutedatiovibsubstaipsmised nowadays, high cost, thin glass cloth of 100 um order thick, (for example,
tradename WE118EBZz, Nitto Boseki Co., Lid., or the like) is mainly used.
To reduce the cost, there have been used a multilayer substrate arranged such that a substrate made
of glass cloth prepreg of general purpose glass cloth of a 200 um order thickness (for example, tradename
65 WE18WBZ> made by Nitto Boseki Co., Ltd., or the like) impregnated with resin (hereinafter abbreviated to
"WE18W prepreg") is sandwiched between substrates each made of made of a glass cloth prepreg of
WE1T16EBZ2 (hereinafter abbreviated to "WE116E prepreg”), a multilayer substrate arranged such that the
WE116E prepregs and WE18W prepregs are laminated in combination, and so forth. Being composed
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expensive. |If all.the WE116E prepregs can be replaced by the WE18W
prepregs in theé above-descri bed conventional nultilayer printed circuit
substrate, it is possible to redER® 198008B3t of the substrate, but it is 5
i npossi bl e to keep the high-level properties required for the multilayer

printed circuit substrate as described above. The re Iacerreg eagf t he V\E116E
pr epr eg Bl siexmape WEHEE dynqt gyoidahle S’/‘atr?ﬁﬂ'éywed(ﬂ“?sf’?t degcgoggAbnve bgome

?Eov\e/\Egg/’fV? %'g |Or01|0eé él es but %grgq §W"I rressqurTEe alb des'l;n td IS,
e SPiE 10 1Baics b stk il £
when COH‘F; SSi F g«g n:tnt;éstbe frﬁh tll cwc i
. preprég E 2 dkeep, dc‘m resin or rra I ckness
~acelrat €, fhe a&%&.@m %?e% rdp %%st aﬂg&e&lﬁak&?ﬁdﬂmﬁ& kéoh @l
resul ti fa & proPéri %V bdu 5& erﬁ lid pro&dfo Wit isD h& WESBW prébreg has a
press- adc{‘ et &s% o fstrot b a& raﬂrWHaﬁ @6m SerddCiint thé WES 16ERSrEifteg? IrLthé teasek ed
to pr %V' reath STWEI8W Bréreg QrekébEMIthﬁrS‘ﬁ!;ed MDREIR RF MakelthethiGknbss adcubale; tho\W3RI €
gl ass cl @iybedpBiteR 1R firfhdat 6f e §ies Yeséiihgtif Causedj oh 6iirensel bisdlippabe Betven 15
order t CprbgidysMVRedsiidghesi ve therebetween. In this case, as the gl ass

cl ot h prepwags aupadity oFpatal tikcuit Satdtratese arb hetacldid] tboproyidee @ maudjitayevhprinted agirevitt hi n
and bec osgubstiater therieris & @asenwhamnglass tclothoprégdnags eley inferpbsed | bletwaerf the edincont sybstralghiinsi on.
Conpaee dordér tidhintptoives the iatifesivesberaliotwelms IVl Sevepasche gieps cloth drepfags Lesd, deneraltiiveast on
si nce t hare thesWIE1 18D ptepmags Whichr are thin and|bgopmeTrigh inyepein gentent fotheseby fuil s funetipn plesi n
to conpeaesion- for the insufficient adhesion causes such a 20 substrate

sl i.ppi ng ofompaes withcthigrthe 3ol dhroWE W, Srepragt. is; imfriar Qb??b%"%ﬂ"&%t éﬁmt"

olst acl etherpef jsrlews Theypsecnf A rgeﬁe'ew air °°'T‘R°"?a§,° ot Q%‘%'F nt,adh °a'§'é°i“r'fé

pr epr &ysbgele PP dt,sals@"\mahem %Pdgb gﬁ ren s P RE s:
pur pose Bpidingyheeqrdi s f'?ﬁ?ss B Hé" o TN iR

el ect r onP'ePEAM f8 t L he sale.have g RERER" &S DS
\%re?)lug ht g‘g‘g%g’% f chqh e o ik at?u ghe sﬁry Qﬁtbpﬁfh iﬁ'l:lit(\su rated) JllahaE ‘ﬁgs)c 25
Mount ed ﬂj & 3 0 |%¥de %\?&E& shdi\ Js B EHI&' & tl%f IlkB BRo %Flﬁted’\&lkmt

respect gntln parts such as L chips or the like onto printed

circuit SU fik 'SRITSS a tebMidue Fkokisring 1da8 WY 61U8I dnipe of thb TRy dildglly! o Cthe\suifeses of LS|

chips or wﬁf;ﬁsubét .Gohvftiohdlly AR Bad Wikks SIS HifSor @b likd dré Biderod while iAsofted in holes

Conveng i iy the lchiiit lsGtdflaty¥ dn@ Soltdred théredt tigweveR Iwith li® addidnes efrhighpetichaared andi | e

i nser t edminRtulkiesSof 361 dhips BE Bhe iliky, the @uraber ofllbid witeh Sicreadee andathel pifch betwpandhd leat eat .

However , wivdstbacdnive smaisnnsoethanfit iliddiiculp @r $oitlernthn dead avirds whilei ingeried incthe boelesodf theS|

chi ps or subbtentdsi ke, the nunber of |ead wires increases and the pitch between

the | ead wiAceesdingde tesSMTs tha lldac wiressah LBIlnhips pit the likedref oldered directly e the purfages of ead

Wi 1 es sahthb girdui sebstrtesisa thattheepatio meuntingf can e easilh parioaned end jAlsRopRINBPt PRIY fOHREPESVTT,

t he | eadwifli the tequifement|of minjatiizatien of k8! ghipg ar the likedyt tadedRIm PeRsIReYNing Rt Poth e

sur f acesorppsitgsuraparcol e 1 2snip %tﬁ*ﬁ&ﬁ%@%bﬂ Aeriomed Qr‘l“@’ R frite ga:'ga f é‘%%
nt

nla uri ze

dasi |y pE&Teotoretionnlly- Mm'idg' |"19P'é°%6ﬁ"s'a!n?ay be greagy, im one
of m n| angpmg%maBﬁurfﬁf:?j . uut b te prlt g,,% of@B‘l'nnlE 9
ont ?O??’nfa Ioﬂg 5 563”5 ﬁ""ﬁ 0%9?.'" grtaTﬁ é“ Eo?o clf%%hu m
as Ct
i cﬁﬁgdbxuakamreqxa% muﬁiQ he

Accordin fe/asta @g@i A aﬁ

has becorre I-ﬁwé@} 'ihe%“ltﬁfygnt Qiﬂ{u %M élrﬁg:o hvahtidhd Mad Bwi phophag| ﬁa$ @Hfgét that
Print g GhidsGhtinb real BLdkdertr @éﬁspn as desdibeéd tdforelifl BonfuRGibh WiliSFiR 6 iPthé Bdse Whéié hawli t
subst r at gind Rperirthed By hididta sraf diambtsd driflise Shat R Qiftult BlforfviatioRs héicaty. By fong a

smal | di &%ﬁééﬂﬁn ithd imb8ssible &5 RpIadetheWE 18R @ebdg bf 1hs mtilsysT brinwd iwring SubiskrBe B/ the
vi a- hol ewmwg,egreg 3 mmdianeter with high positional accuracy and high

rel i abil it yrhe iglagsecian hssddraatotdingnie dlesiresent! ipvelitiaw ¢s wovba by eonstityeptthrerdst maslead an he
Ci r cuisb S adpesgateetses@ahlLndesa otiglass fiber imenqfilamarts edch baving adilghwotrdiametsr efraboutr 8 dm.

nul ti | ay Eurther, theldiitameats fortning watpls tand avgitsy arp disiointed by ispme) mechanibal impectc(fan skample,
convent i oiestion wEi@hressere watey jétnto shedufases therephtetc) 3s desaliked befere: he rear surface
ar e di spl adeble 45 shows the|imeregngtion prapertyref ghgmpsinyivithin dhe algss ﬁ'°t|I|PgP"03 in the ease whe e
wher e hohigh-bressiiagvajesettiag is apriedito iy sydaceryof glassigth while shapging theypressure tegpol-nat ¢
Is diffficult to formvia-holes vertically. Also for this reason, it is

I npossible to replace the WEL16E prepreg of the nultilayer pri nted W ring
substrate by the WE18W prepreg. The glass cloth used according to the
present invention is woven by constituent threads nmade of an
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50 aggregate of several hundreds of glass fiber nonofilanments each having
a filanent- di ameter of about 9 [err]. Further, the filanments form ng warps
and wefts are disjointed by sorgBponegggosiBtal i npact. (for exanple, injection
of high-pressure water jet onto the surfaces thereof, etc.) as described
before. Table 15 shows the inpregnation property of the resin within the
glass cloth prepreg in the case WMBEENI1Bh- pressure water jetting is
applied to the surfaces of glass cloth while changing the pressure thereof.
55 15 EP 0 196 008 Bl TABLE 15 (unit: m nut éusktonuindte Ssapded)

Jettlng press (Kg/ cn®) [err [err] Blank
ple Jettmg pregs. . (kg/cm2) WEY¥8WBZ3 25" N@ELLl6EBZ)

50— 5. 13" | - 10 No.2

100 Blank -3 . 36" 14+~ 52n No. 37" = 25"

200 1 - 31" 15 (Note)

"Bquk"N?ébresents gl ass clo?% not treated by p?essh?e water jetting. 20
The resjl ssed herein is epFpy resin conposed 05 g f,ol I owi ng_conponents,
and the resin inpregna- tion test is a test for neasurlng time from
droppi ngo 0% a given quantitygglOcc) of resin onje_azgkven area_(10cm x
10cm) of cloth till bubbles within strands have cone out. Resin
conmesi (heve) 25 Arpighke B&dlededPs glass cloth not treated by00 parts by
wei ght (tradenane of brom epoxy resin: nade by G ba 30
~Geigy Ltd.) Dicyprnedssutéelewater jetting. 32 parts by
wei ght Benzyl di net hyl am ne 0.16 parts by weight 35
Nethyl cel oosol ve  (Appl ox.) 30 parts by weight As is in the forego |ng
cases, tHae wpma bpgoin @@p@@mwmﬁ i M'%WE‘PW&{“% ge‘te resifimgregngy o n,
i s t hationigst igjp des Egé £ oppL YRRty (10FF) Ripresig oto 3N argg | { e
ki nds &Wc’f‘l’iéo‘ﬁf)%@w&"muﬁb' '“éT’?é‘d%lPat"?E?"ées°“bf commer ce made and sold by
Nitto Boseki Co., Ltd. As, agpparent from Table 15, it is recognized that the
WP

fiI%%ents of Raf O IRlT of WEL8WBZ2 are opened by the water jetting
to thereby greatly i Qve fasin ijppregnation eed, d as th essure
of jetting is madé‘rtﬁ% o td;Ffi :}ﬁ'@gnati on spezlgo "Eﬁx’egg"

extrenely, the res' j the n hlgher t han
that in the glass "Illoat‘{ﬁm{iﬁti% gérérig}odﬁglﬁp o’v% t“h gé’ngﬁlsb n resin

contgnt in glass Q%Q_ &Pneg when t he sane gl ass cloth and the sane resin
as those used int ase of Tabl e 15. 60 55 16
Dicyandiamide ' 32 parts by weight
Benzyldimethylamine 0.16 parts by weight

35
Methylceloosolve (Applox.) 30 parts by weight

As is in the foregoing cases, the apparatus for generating high-pressure water jet, used herein, is that
40 disclosed in Japanese Patent Publication No. 57-22692. All the kinds of the glass cloth used are articles of
commerce made and sold by Nitto Boseki Co., Ltd.

As apparent from Table 15, it is recognized that the filaments of the warps and wefts of WE18WBZ> are
opened by the water jetting to thereby greatly improve resin impregnation speed, and, as the pressure of
jetting is made higher the impregnation speed can be improved more extremely, the resin impregnation

45 spoed in the WE18WBZ; being higher than that in the glass cloth of WE116EBZ..

Table 16 shows the changes in resin content in glass cloth prepreg when the same glass cloth and the

same resin as those used in the case of Table 15.

50

56
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EP O 196 008 B1 TABLE 16 (unit: % 5 Sanpl e Jetting

Press. (Kg/cnR) - [err] [err] Bl ank

- 44. 2EP 0 196 008 B1 50.5 No.1

50 45. 4 - 10 No.2

100 : 46.7 No. 3 200

47.3 15 ( Not e) The test vemBLPerforned in accordance wth JIS
R 3420 5.3 "d ass Fi ber General Test". 20 As apparent from Table 16, it

i's recognized that the resin content in the WEl8\hdrtspr@dg using [err]
‘increase as the jetting pressure is made_higher, that is, the resin content
theredf cPamply reseddkbinghiress. dKegcad lusi ngVFé-r&W]BZ%s dedHIHEBZDbove,

i ha general purpose WEL18W prepreg, the warps and mefts of glass cloth are
di sj oi nt é@§n6pened by high-pressure water jettinf4sd that the ¥&stn can be
|npregnated [nto the glass cloth 25 at a high speed and uniformy all over
the cl, t htY Fﬁrther since the ?®sin | mpregnati on ?g éuff|C|ent it is
possib uff|C|entIy effegh vel y perforn1heat4$ eSS|ng in curing, and
since the ﬂa ps and weft are JOlntedIy opened, "'t "i s possible “to nmake
the inter c%ions of the marp2o§nd weft flat, and zherefore to inprove the
surface shbdblhness. Further ce the inside of 6 {Wween the filanents of

the ghess GLoLi | bR’ £A0R Glo"iphl eLldheld S adfhorHiide AikH Yyzd g pr obl em

of insufficient acciracy ness can be s tion, there
occurs slipping or §M§B|30§”“&H 13 @QE@k”@éﬂ 18\ repr egs enploylng
general purpose [err] an accor |ng , the rep acenent by the glass cIoth
af sgeneral purpose WEL8WBZ2 | s enabled In addltl

fhat eds ARPFE PP Takleq!9 8 decagnized) F”8?’°? o
o wmzamg%gé g r vere R oo

d deRgm d
TR IR e e el g sy
view thne ?]8 Hﬁ cﬁ <L) m 6&%% Sfideht, &li#1S S

cloth¥s® H}(-'ffﬁi frin il i) wcar.nﬁumtg. witBs afikiisa t he
di sj oi ”tg Mte&i%ﬁun&ﬂ it é %k&m irfidh s wﬁﬁ&&a@adnmfe figtf arfdl th&v&fore lt®t h
reduces (&b Welsuk 5§;§0°°thggs|gerat ed 1n weaving of glass cloth to thereby

el i m nat e GHyafeR  dincd el iRsideN& Batwdbr the Sifanfohta tof tEgIS clothi iFBmisregnaiad with atiai fesid y  Of
the prahnt@fkiently; ®e broBield ot indbfftientaczliratyi Bhthiclessdesn el sivad.ald aldgitionh thelendceursial
Stress Cgipping of BFpIARSMeht inThadify WOWEISI arpmegscbniplvyieg génprak purpdse YVEISWEBZ2e8nd, n
each of wuho@ingigtheopladembre by it glase cidiRof\gamerat putphse WEEWBRtise@bledh pair of

| ami nat es  3d aduitidn, 3ihcathe s¢sipvis impreghateyl unk@mlydate Igla$semnthnlh9 ingernah gtrustyresaf itheudlasel by
t WO Sane ciohepemes issmhdec hambgéneoys s that/\Bhpa)\ \stres isr U'I'\TGE“ indepepdent gt BesifieRs] i n
Tabl e 386 Acqoridinglyt the @lisplacement Qbﬂhe@aﬂ'db@?t?"a‘ﬂ%@'% § h&RfEbe % dso ip thig 59
6 cor r espentdif ivigwitte renlecamesipyc WEIAW prepieg Mare Ponsre @'FR&E%WEF 7@99'%%§'°*“1's 2

and 3 wepesbled ingnujtilayer; pripted citcyik ubgjrateg o ar i son t here r e&i gqth

daupari son '8 gddionathe %WB&W?"QJQ‘@H‘ L'EP oif af' %fﬁ "efj e
circuit Iemphstress, gengiate [1'5 g‘ ‘g ° h%b enor |§s%re ngn in
Fig. ™4, d@&ﬂW"ﬁgﬁﬁbHHt% eqr'ﬁtﬁ EoHs® \MigHS B gane ss cloth
Prepregs re were ¥ St e three Eg% of Sl.:llb rof \gﬁmpé?\rdle%g g cﬁ&l‘n %5 Enaé Qanﬁvﬂch\éﬁ“ ch
an el ect rbI tw en a galilr g e‘ﬁ&elgmiﬂteﬁﬁfng stitltBd by floSame 4

and 34 a th EQW: o r@ﬁ? ﬁ&t ?Sto Hﬁr@&re@Qﬁ‘%bl 4b.e@hd Yhrde"\Ppes HTE
ViEI 165 sgi pla GR! 835 ard 6] cMasho 18 Mdolespiaktivel Icases whbroitid glass
prepreg; ?LBQgGN U{,121@Rd § VERAhIe.P PorSHY Shio adf Q:oﬂnﬁhr%l @erotWasCpréatedi  cotpaddoht 32

Was Sand%&h ( ﬁédﬂ?@ébdasuaadrd o) inl viGhNEAeRBtrid Bircaid 32 ¥bs SddwEthadbstiveentd pair of 3,
each | anmiigiira®s 38iaAd 36 @5 Shown i Bigh ¥, esigh Isninete bibBiahditutadkby Jbua ssme MBI IBE glass
pr epr egs .cloth gaépreys CRIGIKANiEtEDIN TabI $8; Adties cadpatison lstlbsFategln whith arl Slecnvceirédt 3Rovae
naned spasaidaichéaisbetwben 8 painof Iaindids 34raed PEed shoed in. Fig. A2, eacif laminalessbeing| constited . 4
to 9 wer eyewosime WEINGE biatkgiess dalin prepregs and omeh\dEwWaHmkafassmﬂﬁ preereg; #obe furieet s
t hi cknes Sompasisnnaolystratel inmehinhiap elattriceiglit 32 wap sardwighedrbetyoen 3 paiy oh lepjnaies 35 ad F5
mol di ng s shawntiy Fignd3.tdach laminate being consituted by two same WE18W blank glass cloth ‘prepregs.
(Those comparison substrates shown in Fig. 11, 12 and 13 were named Sample Nos. 7, 8 and 9,
55 respectively.) All of the samples Nos. 4 to 9 were examined by comparison test in the items of surface
' smoothness, thickness accuracy, dimensional stability, heat-resisting property and molding property and the
results as shown in Table 3 were obtained. All samples were subject to molding under the following
conditions (except for testing of molding property).
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resul ts as shown in Table 3 wepe obtained. Al sanples were subject to
mol di ng under the follow ng conditions (except for testing of nolding
property). 17 EP 0 196 008 HEP 0196500881

40 Kgc/cn2 Press-curing tenperature [err] 5 Press-curing
tinme 90 mnutes 10 TABLE 17 Sanpl e No.

No.4 No.5 No.6_ No.7 No.8 No.9 Surface Sm)o} hness

o) Pressurg® X Thi ckness Q digg/cm

O O O o] , X 20 Accuracy, Devi ati on

8 . 8 00P‘"’-5"5‘"‘7(5“':lng temperaturce tﬁeﬁr% nensi onal x-direction
o ( er.r . X Change y-gdirection 0 0
0\~ 0 prgss-c[Llrlf'l]g time |nfra?edy éﬂlnutes 0

0 0 0 x Eusing Tw ce _ O

[err] [err] X Heat Sorl dering Time 20 40 20 40
20 49 20 40 20 40 20 40 30 Resi st . (sec.) Boiling (hour)
1 O [err] O OO0 OOTABKE 170 d 35 2
0 0 [err] X X Mol ding Property

[err] S 8 o 8 40 THOD AND
ESTI MATH (N ,gTANRARD Esti mation ff@t@&di 4.5 43)sbuid acke wwTeot RBess}
Sur f @ce [+eughress—ei—eopper—FoH aSH-ge—By—phretsat—s asuri ng
machi ne | (slBda chy skosekmedsabor at gry atdl ) .0 (4) Fhi gkness a@curlacy: Thi ckness
was neagured by a npcroneter (nmgde by [MTsufjoyo Sprsakusho Co., Ttdj)

i nsi de rigmktnssée sbevel cjircuit| paft eIr n®. ({3) °Di frer®i onal® ((:ﬂ:anée:

R _pensi predc¥R&Mge f n x- and y-directijons wgre neasured by a
t hr e®- dil xensi onal  cloPFWHHBS nEasy inla f?ncri n@ (hed® by éhut gyn

aa) Igfrared

Sei saku m%.s,iohhg.;_&ﬁ)e faat,- nesigtijng prdpepty| 5§
fadi ng: ;Iaq.,rgeetc Ef—SHBSt-F-at-estwer-e—tr-eat-ed—-anReer-or—twee—by—anr—nf r ar ed
fusi ng §ppar at us (nra_dedpg,/eﬂqsﬂarch &0.}, lad.}), onepsuo er;lanto wgs KXade{w th

t he gye —-—Bot+=—sotderrpg—31i8 '
Infrared {Once a o] 0

o X

0
wice a a { o a Fa) X

Fusing T
Heat Soldering Tiﬁe 20! 40| 20} 40| 20} 40| 20| 40| 20] 40] 20} 40
30 Resist. {sec.)
Boiling
Thnur'
1 olajJojojojojlolo|oja]o |4
35 2 Alx|loflajojojo|a|a|a|x]X
Molding Property - a 0 o} 0. 0 X
\od
40

ESTIMATION METHOD AND ESTIMATION STANDARD
Estimation Method:

45 (1) Surface smoothness: _
Surface roughness of copper foil was measured by universal shape measuring machine (made by
Kosaka Laboratory Ltd.).
(2) Thickness accuracy:
Thickness was measured by a micrometer (made by Mitsutoyo Seisakusho Co., Ltd.) inside and outside
50 circuit patterns. :
(3) Dimensional change:
Dimensional change in x- and y-directions were measured by a three-dimensional coordinates measuring
machine (made by Mitsutoyo Seisakusho Co., Ltd.)
(4) Heat-resisting property:
55 a) Infrared fading:
After etched substrates were treated once or twice by an infrared fusing apparatus (made by
Research Co., Ltd.), measurement was made with the eye.
b) Boil-soldering: '
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EP O +196 008 Bl After etched substrates cut to divide into pieces of 40 x
40mm the: pieces were boiled for one hour and two hours respectively,
soaked into a nelted sol der bat hEBD 188008 B1or 20 and 40 seconds
respectively, and then subj ect to measurenent with the eye. (5) Mol di ng
property: 5 trates nol under three condi tions of nol
pressure ofAfﬂ’E)etc bryatet)C (!Pr "d @'eg‘?f Ef’é ’g@ 'g?rgéﬁsﬂ?W llad ‘t"gé"ﬂ"’as to
exi stence of" %cf"' oFek Gt 8'?# 8959 d: 10
8%Was applied to Infrared fusing

( 131 Eeat . %"E 'é?"tbgi’p‘ ﬁ‘i‘s ’°§‘P’5ﬁ’8‘é
I X
an g?t% Sla a lﬁ?er ﬁ&ﬁbﬂ& didink ;Lé‘s"s&rl of 40 E’d f‘:@&%ﬁm@f}g @EA ésc{tg .

Pr esence éoﬁ te§timation as df B&yfehde %B.ﬁg
currently used st anda one ref erence. Equal
to Sarrplgt,,hg,oﬁls{a.e‘{ard] Alittle inferior to Sarrple No. 4 X Inferior to

Sam e No.4 As apparent from Table 17, it is recognized that Sanple nos. 4
to 6 @oul ¢r)AbdipsslstinggRapertyd Erhiédtahdaktwad Apilbdidarifaled fusigl Wit Bol-sdidbrisgdnpl € No. 7
(currently OsedNsdbasithamd one). A sanple circuit substrates of the
conventi onah t ymesenarofimbddlirge Ccircuit substrates Sanple Nos. 10, 11 and 12
were prepar¥d a®esshmwhblister Tabl e 18, and after boring by a small-dianeter

drill, thd®tenbopertasowre\estimatedbp thetbasie oivSampier Nk (rurranfly dsedstandadrons) aph
hol es?s 25 reference. TABLE 18 ki nd of
Used d ass @l otfaual to Sample No.4 Resin Content Substrate
(VE18VBZ2) &  Aliitle '“f°"°”°samp'° No4 jpn Substrate (O/c) 30 Convent i onal type
Non t r eat edx gI'%F§'$°”°(§aB‘! 8 sheets
Yetting arparent.f 17 rt is recognized that Sample nog f tg @(oogldsé}lfg%sf geegghe moui 1
. Jet (i ?fg ﬁ'yt e No. 7 (currently used standard one). %
Jettin g 85“ of the conventlonal type, and three czf it uéstr te E?%ﬁ Qﬁg 0, 11
ESTI I\/ATI gz %{a 18 and after bonP;b by a al |amﬁ or drrl sef,| sirates
ExceIIon '°'B°“ & Ltd) (2) Drilling Method: Drill

di anmefger : 0.3 mn Feedr ng speed. 40#&?%/ ev Thi ckness: 1.6 nm 50
Doubling plate (upper: 50 [err] alu & | ower : 160 [err] paper

phenol plkaka) oRunber of stacke@s§3e§1§ss?c ets Nunber E/qi_g%tron

80, 000 r subhuekee of hitting: 6, Qﬁﬁlmg Measuri ng e (%)
Hol e- posi ti on accuracy was estinmated as oI | ows:
s0 Conventional type Non-treated glass cloth 40.0

X 8 sheets

No.10 Jetting Press. 50 Kg/cm2 41.4
X 8 sheets

%  No.ll Jetting Press.l00 Kg/cm2 42.6
x 8 sheets

ot No.1l2 Jetting Press.200 Kg/cm?2 43.8
x 8 sheets

ESTIMATION METHOD

45 (1) Drilling Apparatus:
NC drilling machine: Excellon Mark V (made by Excellon Co., Ltd.) .
(2) Drilling Method:
Drill diameter: 0.3 mm, Feeding speed: 40 Lm/rev
Thickness: 1.6 mm
50 Doubling plate (upper: 50 um aluminum foil, lower: 160 wm paper phenol plate)
Number of stacked sheets: 2 sheets
Number of revolution: 80,000 rpm
Number of hitting: 6,000 hits
{3) Measuring Method:
65 Hole-position accuracy was estimated as follows:
The Holes Hy and Hz in the front surface of a sample substrate (hersinafter referred to as "MCL") as
shown in Fig. 7 and the holes H; and Hz in the rear surface of the same as shown in Fig. 8 were
regarded as the points of origin, respectively. The front surface coordinates (x1, y1) of a plurality of holes
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The Holes [err] in the front surface of a sanple substrate (hereinafter
referred to as "MCL") as shown in Fig. 7 and the holes [err] in the rear
surface of the same as shown i‘EPPi1§6 088 R&re regarded as the points of
origin, respectively The front surface coordi nat es [err] of a pI urality of
hol es 13 9?8 t fr mthes eof F|

coor di ndf &em GL a‘i?f° 9/ @ r‘h(YI n %’8 by a
th.ree_dlLd to cua ) %"&f ﬁgn% rdl ONO

Sei sakk Tear carare. ace ere e ween on t he

basrs o] coordrnates of the hoIes |n front and rear hol es.
itd SRR
4) Resm)t s&o{ I\/teasureerrent TABLE 19 Positional Gap between the rear 10

Rr-ﬁ Substrate ront  surfaces of ML J[err]
Max. T%%Q'EX(lgoloo) Conventi onal Type

28-4 : 120. 7 Positional §p0b éw%'% nl@he rear

15.%  Kind of Substfbd and front s MCL éum)

11.1 49. 8 .

5.9 40. 3 Min. 22 5 ﬁgxappar ent Rraenpahl e 19, it

has been proved that the displacenent of via-holes in the substrates in
accor damenwiritidriesl [rgsent i nveasion coul d bazp, 7 mpr oved t 2t ot he
substrates according to the present 25 invention are sufficiently useful as
t hose f .M. As descri bed abovk5.2according t60the present 3ueéntion,

gl ass cloth prepregs nade of general purpose glass cloth with its filanents
opened &eod Iufficiently inpregnatkdiwith resin4@c8 used, so R2fa6 it is
}ws5| ble to provide substrates inexpensively, which can be used to

con®ti tt!rhe]a?prrul tilayer printed cP+2uit substré@e3constituted@2bp a
plurality of stacked printed circuit substrates, in which the properties of

sur f ace bidat ot THERSIo, it RdsGO0F veﬂ%\’fh Dpia IR0 2RSS .ﬁ BRG
heat - ﬁrfs% fh ﬁé‘ ﬂﬁﬁ iﬁf‘eﬂﬁonaéoulé‘ 5§ irove§ ﬁf the SUbSiraids ’i%‘r;ﬁes%a”m er
Vi az,5 q Vartioh Se tietulasAhdRe RHBAT! OF 1N e-position accur acy Accor di ng
to the parL§&Rived Ebb%‘tab&mng'ﬁ thb ProBéh® eMich, §|9ssrcﬁaih| & [MRd/ 61 géndrdl iptrpSdeas S

cl ot h dss Bioth Wit it R&SenRUperi®l 'aRd sdrientyUmpbregnated ith foik afglﬂ;éeﬁEo Hbiasis psdp Bloh
subj eab @ebviti® subseids ibxpeneiRdy Milch canbbeliisad Bconstitutd dhlltilayep phrtedDdircit s2Bist@der CUI t
subst redhstitufed oy aCurity ofi sfugked priftsd Gietie substiztespih which s pdpeitiys 6ff sugdca smodth-br e

f absd owss, Hickpese atanqatye ginngchalthialigesyndt Heatiresistanesscan barielptaat adhighér [6val, land )

nmount ewhich stnall-didmeitee sig-holesfermefl thetein apusuperiois hole-positiac asuradyer eof , sai d | am nate
(31) bei Aggoidibaticetio areeenbineantiondit isvpasgile 10 39pkre the dermdifin gass 4lod)of o fhickegsg ngfl ass 40
fi bre magihans i m)by o WiRLI6E blagsicloth sublentestte opepiea Bertmapt.i nj ect i on of a hi gh
pressure jet, so that said synthetic resin penetrates the openings between
sai % f‘F?ﬂ‘Frents and so that sar d I am nat ed gI ass fibre fabrr cs (2) are

i nt egrfl |y t‘(') ne o ea “t o "SI a er. ;llﬁl ty faﬁ' o Ia| m
1, chara ?aﬁs

‘i'bre fa e ‘Pffé“re

hlgh pre ns twlfi tso ?gfg‘E'igs asagfgi nthetrc
resin. resn Q%rg t sal d
Jet corrpg,re substrate acco |ng o c arm
characterize |n that sar d Jet has a pressure in the-range 50 to 200kg/cmz

5. A Ubsid AliflaydF Skt d laéfcblaﬁﬁ\y Shbra@tbri3bd 'R tHat Warps (3,7 3R WétsQ4.8)208 daid Pradshat
sai g | et filiefabics[i2) Baeliich RALMEMBdeINRY By the infektion BEthS RGHKEHedsBroljdt so that the fuzz
shows an anchor effect in said synthetic resin.

3. A substrate according to claim 1 or 2, characterized in that said jét comprises a water jet.

50 4. A substrate according to claim 1 or 3, characterized in that said jet has a pressure in the range 50 to
200kg/cm?2,

5. A substrate according to any of claims 1 to 3, characterized in that said jet has a pressure between
200kg/cm? and 500kg/cm?,
55 :
6. A multilayer printed circuit subsirate according to any of the preceding claims in which a plurality of
multilayer printed circuit substrates are stacked, heated and pressed.
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55 6. Anultilayer printed circuit substrate according to any of the
preceding clainms in which a plurality of nultllayer prlnted circuit
substrates are stacked, heated and pressed. 20 _
the surface of Fig. 7 and the coordinates [err] of the c Ies
of Fi g 8 were.neasured by a three-di mensi onal coordin ﬁ@i{gﬂﬁ mniﬁ
machi ne (nade by M tsutoyo Selizyq% , Ltd.) toc

di spl acenent therebetween on th asi s o t he respectlve coor di nat es of the
holes in front and rear hol es. (4) Results of Measurenment: TABLE 19
Posi t i onglirokitRe BRfa¥E ¥ Fid. Yeantiamy col;@mates Kngt) @fthe &nbsHondiigeholes of Fig. 8 were  and

front Shyabirésy a hfes-diftehsiorlabdobdinitbsimeasuring machine (made by Mdtoyo Seisakkusho Co.,
X( n=100)LtdJab caaidteOma disgizgement therebetween on the basis of the 4espective coordinates of thel B@las7

42.0 15 idNwont Bnd rear holes. 15.2 60. 1
37. G No.(dIResults of Measurement: 11.1 49. 8
27.6 20 No. 12 5.9 40. 3

22.5 As apparent from Table 19, it TI&BLEeéﬁ proved that the displacenent of
via-holes in the substrates in accordance with the present invention could
"be so inmproved that the substraPesiddenad iR PeEeePRreEBAL L28Li nvent i on
are '&uf fKEn@nefySubstartes t hos@andorfromt s fRER$| PEAMBBoWe™according to
the present invention, glass cloth prepregs made of general—pur gl ass
cloth with its filanments opened A'Hd"suffl ci ent I“'9a¥rrpr egnat e&q "ﬁ'ﬁﬁﬁesi n are
used, so_that g ssi ble to %:BOV de substrg&%ts nexpenswe‘gy whi ch can
be qsed 9%“%8?1 f'?f’alle gPRul ti | ay inted cir substrate C&dstituted by
a plural] f stacked printed ciy uit substratgz& i n which tf_), %ropertles
of surfa ot h- 30 ness, thicKress accuracy, %enslonal change and
heat - r es) 3tﬂce can be kept at a rﬂgb_her | evel @.éldal n which sng lg di anet er
via-holes formed therein are superior in hole-position accuracy. According
to the pggsept invention, it is papsgble to rephgcg the very tdp s gl ass
cloth of a thickness not nore than 50 [err] by the WE116E gl ass cloth
subjected to opening treatnent. 35 Cdalnms 1. Anultilayer printed circuit
subst r at e\s(abparent fsomp ekl 1y itchals Badnrrieved (et the displacompntof viahglesdn the sybsrates it o

f abr i ceccorancy mith theparesgpideventioniceuid By pr impraved thatdthe,subsiytes dqearding fodne Pfﬁ?}‘f

noumré e tivesiienoarg sufficieptiy usefi s drose RESMLit er m)st surfaces t her eof

(31) bej qﬁ@&?@o?ba‘f?da‘iﬂ"é% @dfhe W&? E'" P§°9(‘ %

of eﬁ'ﬁ'p' ass 40
fibre ggyrq'%:; %. &?ﬁg il Zﬁ)ﬁ‘ :
pressu tmeen
sai d ff’? $ ns' % 'rcmts $c 3 op angq]ﬁr 635‘?11 .

i nt & cs "essa °y chons, 4 &Hﬁ r (1) of claim
1, v“ ch‘I’I ra F% Z)bleatgge i §v$ertl%r) glﬁg?cﬁﬂi@agh@&&ss%t

f'bre thha%%o ihwvéﬁ'@é as"‘s' ﬁf&ﬁé}&&eﬁ@ BRningl#daimély. the injection of the
hi gh pressure jet so hat t fuzz shows an anchor effect in said synthetic

resip. cfimd: substrat e accor d| ng to claim1l1l or 2, characterized in that said
jet conprises a water jet. so 4. A substrate according to claim1 or 3,
char acterA zRilayed phifited ciait shbjtaate t1)psorprising 8 samiratei (31)tohe plualitg of P&sstfibre fabrics
200kg/ [ er @] pre-npreynatethaithy syhthetia casiprand i gnetabfoh (6y modintes] catorat ledst pap ¢f the outermost
char act ersuams therebhsdid Isminate {34} beingshestegrand peagsed, Wps,\@éhang()@f@g(ﬂaépfrsrldghgs
500ka/ [ erflb]'e fabrics (2) having their filaments opened by injection of a high pressure jet, so that said synthetic

resin penetrates the openings between said filaments and so that said laminated glass fibre fabrics (2)

are integrally joined to sach other.

2. The multilayer substrate (1) of claim 1, characterized in that warps (3,7) and wefts (4,8) of said glass
45 fibre fabrics (2) have their filaments made fuzzy by the injection of the high pressure jet so that the fuzz
shows an anchor effect in said synthetic resin.

3. A substrate according to claim 1 or 2, characterized in that said jet comprises a water jet.

s0 4. A substrate according to claim 1 or 3, characterized in that said jet has a pressure in the range 50 to
200kg/cm?. '

5. A substrate according to any of claims 1 to 3, characterized in that said jet has a pressure between
200kg/cm? and 500kg/cm?.
55 :
6. A multilayer printed circuit substrate according to any of the preceding claims in which a plurality of
multilayer printed circuit substrates are stacked, heated and pressed.



55 6~ A multilayer printed circuit substrate accord ing.t of the
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s0 Revendications

1. Substrat multicouchs (1) de circuit imprimé, comprenant un stratifié (31) formé de plusieurs étoffes (2)

de fibres de verre préalablement imprégnées d'une résine synthétique et d'une feuille métallique (6)

placée sur I'une au moins des surfaces externes du stratifié, le stratifié (31) étant chauffé et comprimé,

85 les fils de chaine (3, 7) et de trame (4, 8) des étoffes (2) de fibres de verre ayant leurs filaments

ouverts par injection d'un jet & haute pression, si bien que la résine synthétique pénétre par les

ouvertures formées entre les filaments et les étoffes stratifiées (2) de fibres de verre sont raccordées
mutuellement sous forme solidaire.
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