83e,In6T.# ! 5 ~lAY 200 F .. SPECI FI CATI ON *@0002* MJULTI LAYER PRI NTED
W RI NG BOARD 5 Techni cal Field The present invention relates t

jul tilayer printed wiring board having a filled-via structure fMchﬁn
‘upper via hole is formed directly above a | ower via hole. 10 Background Art
The so-called build-up nmultilayer printed wiring board consists of a via
hol e 650 that electrically connects a | ower conductor circuit 634 and an

such hat SPHAEEH P m 6ds i< created on the imner surface ‘12 W‘“@ 1\||\
opening 642 which is fornmed in an interlamner resin insulati n

The inside portion of the plated |ayer 648 for formng the via hol E%¥8) |s
filled Wt HULESAVEISPRENTED WIRIRG BOAREr eat e an upper interlam ner resin

insul ating | ayer 660. Therefore) if a via hole is forned above the via hole
650 as indicated by a dashed |ine shown in the 20 drawing, the resin 660a
encl osed under the plated [ayer 648 inhibits easy establishment of a
connect i%on Te&nieeh FIglﬁledtwo via holes. Therefore, when a via hole is forned

on a lower via h that s, when ia hole s, directly connected to
anot her vi a hol e%\‘i PRETAN aHRY e Ry ﬁ%é’lt?? dR %f’"“b\f’r]laﬁﬁr |Wf1%‘i‘ﬁie?mi1c5‘gr ai se the

density, &dCQAJ&ﬁQ Zﬁlflb%lvqg ds“c!rgcsr?&%‘iﬁtv}ﬁr?h %ngll%eﬂ old },§ ?{’f%tded via

rmltllayer printed Wirin oar
structure U&ré&uﬁ%osbl@lb\bat vahhepening 542 in the interlamner resin

insulating layer 540 is filled wth plated netal 548. The fof

t echni que has been di scl osed by the applicant of the present "mﬁmumm"m““ I“l1

Japanese Pat ent Lai d-Open - 1 t~ ~ r~~ zoos No. 2, %%
34048. A

Pat ent 10ai dedipaRumb Ar8- 3298 and Japanese Patent Lai d q)en No. 7

nmet hod of form ng, a vi n anot er. via hole w.l] now he described with
reference to Fi ggh 58~ C(aél}1 45 glidg”p M t(lll?yerSpWWtFﬁi JiFipe PR dA9B8HSnd | over

surf aces obed, SDSLI2E A0, AU IFUELARS 0D MILE DoRuRaREUGLAr ol roui

534 has beenaaf orne re coa or Crea [ ower
interlam ngp4 Agidn dgpel Rhidol @) eEuitSEs2 Fd BactlOtHeB) )The Ara iaendsng 542 f ox

formng a via hole is then fornmed in the resin 540 (see Fig. 20 (O )
Subsequent liy,foamedkhecuchltbstsapllatedfilm 648 is created on the inner surface
15 of an opening 642 which is formed in an interlaminer resin insulating
layer 640. The inside portion of the plated layer 648 for forming the
via hole 650 is filled with resin 660a in order to create an upper
interlaminer resin insulating layer 660. Therefore, if a via hole is
formed above the via hole 650 as indicated by a dashed line shown in the
20 drawing, the resin 660a enclosed under the plated layer 648 inhibits easy
establishment of a connection between the two via holes.

Therefore, when a via hole is formed on a lower via hole, that
is, when a via hole is directly connected to another via hole without
any interposition of wiring in order to raise the density, a so—called

25 filled-via structure is employed to form the multilayer printed wiring
board. As shown in Fig. 21 (I), the filled-via structure is formed such
that an opening 542 in the interlaminer resin insulating layer 540 is

filled with plated metal 548. The foregoing technique has been disclosed

by the applicant of the present invention in Japanese Patent Laid-Open
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10 film544 is uniformy deposited on the surface of the substrate 530) and
then a resist filmb546 is forned (see Fig. 20 (D)). This is pr e
electrolytically-plated fil m 548 being deposited on a portion %SMFﬂme
resist filmb546 is not formed. Thus, a via hole 550 and a conductor circuit
" 552 are forned (see Fig. 20 (E)). The resist filmb546 and the 15

el ectroless-plated filmb544 below the resist film 546 axe then separ at ed.

Subsequent Ly, 4h rface of e bstrate.b53Q iLs,coajed with resin 560

" whi ch beco X's%%gw?gp ap??l?&%%ﬁ‘[‘ﬁi@&@é’?'ﬁ%h Gbg%i ﬂ‘@f} ﬁ%@?élues‘f F8LSH g 21
(F)). Thishsdfopkh qed7opsiot oet ching being performed to make an opening
562 in preparation for an upper via hole in the interlamner resin 20

i nsul ating | ayer ASfith6sed Firin@l (& hdle odh@BthéNved @614 GiebSoplwt ed f i

| m564 is uniformy deposited on the surface of the substrate 530, and then
a resist | dpeeribed wishirefaeehcetr Eiest RO PB) i taFlig- @latled fil m 568 is then
deposited in the _portion in which the resist |layer 566 is not forned (see
Fig. 219H). FiAaitipllynthe wrpegranddpser sedaaeriof Resubstrste o8P SpesE pl at ed

filmb564 below the resist |ayer are separated, so.that, a via hole 570 and a
conductor & PEUPE® 5)?2%%0@ ?é’%ﬂ‘é‘t&?gecérgflﬁ. é%hﬁ pesn .folr—lB‘ﬁvde%‘? cogd

mul til ayer pgj Ad i Iy ; t.he [

manuf act ur iwﬁglll %%tg ocgj\dq g&g ﬁg%g%g g '?gﬂ) %ggwtéﬁgné%rr yﬁséﬁ?%ﬁa{{?@é é?@e
connection (gs¢ abhi 2068) het WeoBedihg J42VWr foraittoh ¥18301e 4s then fobmed- ~00~
and the upper via hole 570. The inventor of the present invention has
resear ched inftdéecmate 560 ($dv BigurBdall)3f aSubseguertliyalanldleytralessiptlateyl i n t he

di scove{ﬁ/ thﬂx;[; a recess 550a is formed in the central portion of the via
hol e 558 whdhm Ofd ig|useforaly eresited gpdhedurfaas ofathe subsdpets $¢ 3 5 the

i 542 which i.s,f i he i | i i i.nsul at i | 540,
e G, 2 Al P g 1y Ea BE A MO L Y By o 20
which wi Il phe 1 bor Ry i Py-t18t dPPAH S4B b PIEHRET + dasl pd A3 bh 2h WiRgeH ayer,

has been applied to the portion above the via hole 550, the thickness hl of

the resin %60 reBiftheiMi 846 €£ass fohfdd. armiut,hhokaanie BB0RAJG cédd@cpartion
except for the recess 550a, are different fromeach other. Therefore, when
t he openi ngiB6Ritf 872 aog formpdt keeviiz. W €E))s cFreated st rfiliné4brangr theni ner
resin insuleﬁlti ng.layer 560 by photoetching, a_small quantity of resin 560a

i s |eftlq nelRetiodesselatgfidn 54h bakry themegistofil Im3i6 argdhen sepazgtethown in
Fig. 21 (I i n,560a. nsu es 15 the nnection. .The res of
whieh bes nouprafieh e, R 02 bt RheRubouble sSNACEkL e wi i R0 08 OF

lower via halen $efor@Rdth8ppiRPElteYlhilel €510 1 faANARind ayBali&eig I N
addition to resin 560a in the recess 550a, a further occurrence has been

det ect ed t I2at (F)due Thistisefdl lnwed dyserdtbytchive dximy pexfolrinddrto tiede 24n
reliability of the connection between the |ower via hole 550 and the upper
vi a hol e 5POeRefban Reeptkad iomfett an yppexyigholhin hherinterdaniney refen t he

ia hole 550 has.b f i.,th th f el | ytically-pl d fil

I R e B R I R RN T o Y

@f}. shown i nehi;Q. ur?ijfo‘(nﬁ&’deﬁ)@&ﬂeﬂto‘?\r%r@‘éd}%cé Sfltﬂe isosulatd BSo | 8¥Etnar 560,
ich repeats therm ontraction, 1 nposes Sstress in a direction to cause

the |ower W gedickelH8raBE {NEoHRACT Al &ldeetSlyEPcd1a yhst st e &h &d8f isom each
other. If an oxidized filmis formed in the interface between the | ower via

hol e 550 arttiet ldeperiped ivithe Ipok€ion7id) witibhtthe sesiont tdyer $66 fiacetdorndte | ower
via hol e 550) the surface of the lower via hole 550 and the
(see Fig. 21 (H)). Finally, the resist layer 566 and the
25 electroless-plated film 564 below the resist layer are separated so that
a via hole 570 and a conductor circuit 572 are formed (see Fig. 21 (I)).
However, the multilayer printed wiring board manufactured by the

above—mentioned manufacturing method is subject to unsatisfactory

reliability of the connection established between the lower via hole 550
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-7 3 15 MAY 2Q02 - lower surface of the upper via hole 570 are separated
fromeach other. As a result, the electric connection betmeen1mhf ?0 Vi a
‘hol e 550 and the upper via hole 570 is broken. The filled-via Au V%Igﬁﬁ&
printed wiring board has another 5 problem Since recesses 550a and 570a
are formed in the upper surfaces of the via holes 550 and 570, each having
t he above-nentioned filled-via structure as shown in Fig. 21 (J), the

th h f f bstrate i teri t.ed. Theref , th
e R e e S e i
mount ed 'SrééHE?ElgefHe%héj%ﬁéé BF%‘??-ulexbiE?aéﬁwzoﬁ’e‘iié 'ﬁi%ﬂ“?gﬁ]ﬂ%ﬁﬁge% t he

substrate) 1n order to overcone the above-nentioned prob appl i cant

of the preskaliidoven kRt RasceisSssnaer Lebrmel QahNeWRtEAI pSrHaeh RifNGet he upper
surfaces of the via holes. That is, as shown in Fig. 22 (D), the upper

surfaces ofia held 66@when ahballectimlyaivdlirelaigdefiln 248hos depdditad enf | att ened
so that the substrate 15 is snoothed. Fig. 22 (E) is a horizontal cross
section& Vheapandrendaricy isifesned in dieclnier keminey, resin(ipyulatpng laver Fig. 22

E h duct A d the interl am I P | ati
aver aa0. o#fgRs F5opyin i, GEIEFCaMRet 4S5 SelidBnid Ty ealt Reniong 1 ne
D-D shown &"Qsilﬁ' EGO,Z%hﬁc@ wiﬁobFl%Mgd ’in{:g .thQ.qJﬁggﬁoqqltéﬂrafn%& ?gsi he via hole

t am u t

is flattened, e upper inter ner resin i ating layer 560 above the
pl ane | ayein&fi3tasg ByeW) hid bEblaprdded £ the pbrd isathbape SHOWR hel 53D, 22 (D).
Therefore, in a multilayer printed wiring board having a conductor layer in
whi ch a conbleichocknpas théref 5b@ rasih 86(pliantel vipereces3 560acnd) thickimss been 25
established that the surface of the substrate cannot be flattened. The
reason Mhyh e tispeerriigpesxcept ties ihlearreeraidPassgedifferensdinam ¢achow be
illustrated with reference to Figs. 22 (A)).22_.(B). (Q and 22 (D

showi ng a BH&Tess hl‘e('i?{;‘ﬁﬁnu"fhﬁé‘t 4 ﬂ%erﬁnﬁnﬁ%%ifoiygér"épgﬁ%@dv%ﬁ F}?ﬂeglf)oard. As
shown in Fi : uc r : 15 MAY
200 pl ane Icgi/ae‘%aslglé%hea}r}g% %)ér"lrlrgapgﬁgltﬁ hfer%t%%@%g?&? ?Iggé@ 8? Q)? ﬁ%@g\r}\}er%

interlam narswa@si quah byl af iregin 3964 1940:r3SiHeRE rHebosk abHmYas Whbln rigf er ence
to Fig. 22 (E). To formthe upper interlamner resin insulating |ayer as
shown in FFgg. 2P (GB), Thée isurt abewroin Fhe 8UHS)r ahe resincoiaeihswiatesr esin
560, which 5 will be nolded into an interlam ner resin insulating |ayer
with thé ughe songeqtépp. cdbg geselt phahickdeinphbsiter patisda¢tit¥kness of the

upper portion of.the pl.ane |ayer 553 is undesirably.e r ey if the
resin 560 irgp’ha%a%”tyoo h‘%{\?ecognﬁ%ﬁIPBSﬁﬁeﬁPéEﬁgg‘?r “Il‘r?e%rlgraéégﬁ%g?e Ffﬁ%g wll now
be consi degegd.,ReH bsmnbPidoduogd.pet ween the conductor pattern 552 and 10
the via hole 550A (see Fig. 22E) . Therefore al lowi ng the portion around
t he conduct or paflhedditibR? tardsihes0d ia thelrecbs&NPH0an filrther cotureedoed t he
conduct or gattern 552, to be flattened. However, as the resin 560 cannot be
relieved fhesmbepe dptactedihabodes thdhpldame chugedrbyse, oxildézedhEdlm, atfiener resin
I nsul atéong rle?%la%rilitsy &nt %Séorn%gl: iog)éggyedegq:he lower via hole 550 and the upper

via hole 570 is deteriorated. That is, as shown in Fig. 20 (E), when

the via hole 550 has been formed with the use of electrolytically-plated

film 548, an oxidized film is formed on the surface of the lower via hole

550. As shown in Fig. 21 (J), the interlaminer resin insulating layer

256 560, which repeats thermal contraction, imposes stress in a direction
to cause the lower via hole 50 and the upper via hole 70 to be separated
from each other. If an oxidized film is formed in the interface between

the lower via hole 550 and the upper via hole 570, that is, on the surface

of the lower via hole 550, the surface of the lower via hole 550 and the

-3 -



"15 Then, as shown in Fig. 22 (C), an opening 562 for formng the upper via
hole is made in the resin 560. As shown in Fig. 22 (D), the opgﬁiﬂgy5mm2is
then filled with plated nmetal 568 so that an upper via hole 570 is forned.
However, the multilayer printed wiring board containing the 20 flattened
upper surface structured via holes as shown in Fig. 22 (D), has a flaw in
that the interlamner resin insulating |ayer 560 easily separates. The
interlam ner resin insulating |layer 560 nade of resin has excel | ent

- adhesi vened8¥&ii cRriass picthe yoperevihieie P ere saparated £5pm cpplk Gthes.ng | ayer
540 made of,_resin. ver, the interlamner resin 25 i.nsul.ating |ayer 560
has i nsuffiA(S:iaen?Sualéfljg Fveglﬁggrslcvﬁwe?telé’Bch?ﬁw?edl ﬁﬁei]%wc?ﬁd‘(}@tlborlep t%’}dﬁ 552,
the via ho&geﬁéﬁgr\@gquthSﬂquqn%g&gr 553 made of netal materials. Since
the upper interlam ner resin insulating |layer 560 is directly in contact
with the [ower ifherflidhadi@ta mdstilayes Wraidedgwirdygrboadd Hab ddeehsection
around the conductor pattern 552 and the via -5 ("15 MAY cuuc hol e 550B)
strong ddhesehlemcorftiace reegssiee 5604 eod b0 dre formedei mptlzmepdeayarfa&s, t he
upper interlamner resin_insulating | ayer 560 cannot be brqught into direct
contact wi toh ®Be/IpdiRees PRP e &kPnenchy kasiing ithe @batamgntigped T 5131@9-Y1@su| ting

i n i nadequat e adhesi veness. Thus paration pof 5t interlammner resin

i nsul ati ng S}Eﬁ gtt”r%élﬁ ShOVR AR E 18 1y gﬁ JE’Itﬁees']’ﬂfi’lt ?qséy%g:%ber Fﬁféaevﬁfrﬁ'ﬁeg boar d
described wiblhel gEeREE {odafld): Trbrlebrel Shh nBGn{ine Pl 11 RI QPRI 1f

separation. It can be considered at the reason tor this Ii'es 1n the
recess in trBguitied wheh en Wickp bs thOl 1R s mdpuhbed 1 adiRtlmsedetedtRat@less can
be said to have an anchoring effect for 10 the interlam ner resin

i nsul at 1thg ThaymroveSdhd esmobtimess arfe the eabsdratey tiheorslar ftac everfcome phent ed

Wi ring board, such as a package substrate, in order to estahbhlish an

el ectric cSRALETRBH ONEd frobl ekt Fisnpepldrane At ) theuprpssat 4avertioRi RS whi ch

wi |l be nmounted. Solder, bu are nstructed on the c uct.or_eircuit on
the sur f acd LToEE%Y A CUBUP 0B et hadF AT Wity SUF bt s e ‘ap Tt i mes
created on R )¢ 8d\h&yd T ¥iferoo! @), ' Mo BYGIIPLErabAl B¢ {RCIGRAT PR OF
integration. A process for form ng sol der bunps on a printed wring board
Wi Il now beolles60idaacthel igbek efiarne &7 arki at éhed adthad3teAputsheste t he
cross section of a conventional nultilayer 20 printed wiring board 510. The
mul ti | alfer igrsmaodwdwi iiag 2BdE} ds basrizostaluctass secuivpel siewgtakendlendor

d 572. . which are forned_on er and | ower |ayers

circuits 534, 55 n ) [ he_up
of a core dB%t%r_ﬁtg‘O%O“’t Rigugh @ plthehiis yFig #%ﬁ@rl R &r conserFor

i nsul ating 1|a?€Yxerf%rl?ﬁddoogncgleSﬁ'RErfé%ggrle%égﬁa?és%lgﬁglfépﬁggi §4Oh0|fﬁgj S9 de in

the outernost i nterlam ner resin ing r 0. A via hole 570 is
then formedp) nst@eAR8A1 BPos2O<ctional view taken along line D-D shown in Fig.
22 (E).
20 However, if the upper surface of the via hole is flattened, the

upper interlaminer resin insulating layer 560 above the plane layer 553
as shown in Fig. 22 (E) is raised as shown in Fig. 22 (D). Therefore,
in a multilayer printed wiring board having a conductor layer in which
a conductor pattern 552 and a plane layer 553 concur, it has been
25 established that the surface of the substrate cannot be flattened.
The reason why the upper layer of the plane layer 553 is raised
will now be illustrated with reference to Figs. 22 (A), 22 (B), 22 (C)
and 22 (D) showing a process for manufacturing a multilayer printed wiring

board. As shown in Fig. 22 (A), both the conductor pattern 552, and the
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“wWith copper plating. The via hole 570 establishes the connection to the

| ower conductor circuit 552 fornmed below the interlam ner resi %]i"mulzg(mng
| ayer 560. Resists 580 with openings 581 each having a predet i ned
“diameter, are formed in the outernost interlamner resin - 6 - , 15 MAY
2002 insul ating | ayer 560. \When sol der bunps are established on the
multilayer printed wiring board 510, a netal nask 598 is placed on the

I til inted wiri 5 h inFig 23. . b tly,
ol der - pastne Tegop ik 8 et b piksS it GschovinahBinaiiEnd e Y
pl ating re§é§ﬁ1§§81aﬁn§ %%E?%45%§Kkgg§ﬂﬂﬁ%¥8?ﬁaﬁﬂg§e§§%ﬁc@@gFﬁgBQZfor"Ed In

positions correspondin he positions o e openings 581 forned in the

plating regg)st P8@orn RBe APFEY Nk 4Mn6P e SHP oMl BelinzOldybe asi shokplia 570 has
a relatively large dianmeter, while the opening 598a corresponding to the 10
conduct or Big.c28 B/ 7ehehasrface of ahi sebytranalib cdatadetigh . redsn §6¢,exlich, sol der
paste can be printed on the surface of the via _hole 570 in a |arger
quantityp. &iltlebe goidnsk ip@sare inter priaer gepin dasulehingniaer | B rths ysst ed

i ri b 5101 || d {. th h, a. heat i f ~Jhus, 15 th
S0l dor pasPbarE bPRRE T Bo R WGt Eha e ARISRR B AR SRR B mect, as
h in Fig. : f; ! I f the; duri
Tho. Tt | ow'bribedlard 1aIQr B8R i el e EE phIMEgg 08 L AR e O o

nul tilayer ppdd Rbechwd 4 IURITHRRERL RAOsd. N BeC ReadboRBfviethiishat 11t hew Ibe chi p' s
sol der pads 592 correspond to the sol der bunps 588 adjacent to 20 the

mul til ayer cpiididbeet. wi Resig ixoamtdoBdded ISitsernentbyductbre pattern] @deandpr i nt ed
wi ring board 510 is allowed to pass through a heati ng furnace so that the
sol der ¥ad$hega heke 7ROA: Gee FTnud2E): he Tharefiorapblowing fReBOKGIPR 5O HWar d 510
and the IC chip 590 are electrically connegct to each other. At..this tine,
the fluxes t4f ICOR&EFPH plaltB%”f$ Q‘Jr@%s?ﬂ}%g?ﬁ’vvﬁg%’ Z@IPﬁelsr%ofn %%eér%h_gess was
performed gl 6ARALk o HOMEY &l ho! G LBARYE HRDId-0RR kI ekih BE Lapidunt ed

Wi ring boar as proven to be inadequate in that appropriate connection to

an | C chi ppeanoévedl mamshbeoesicbdbiovbate pThad 1ayer 358¢ theiighérlhdindr t he
sol der bunps 588 forned on the recessed via hole 570, and the height h4 of

t he sol der redin ifaSuld¥n@2008fer ibumdssB5@81¥ expadledn the fl at conduct or
cireu t15572’ Can?gén,egsSisfllo)\/mbi% Fni%.d%Z (C), an opening 562 for forming the upper
via hole is made in the resin 560. As shown in Fig. 22 (D), the opening
542 is then filled with plated metal 568 so that an upper via hole 570
is formed.
However, the multilayer printed wiring board containing the
20 flattened upper surface structured via holes as shown in Fig. 22 (D),
has a flaw in that the interlaminer resin insulating layer 560 easily
separates. The interlaminer resin insulating layer 560 made of resin has
excellent adhesiveness with respect to the lower interlaminer resin
insulating layer 540 made of resin. However, the interlaminer resin
25 insulating layer 560 has insufficient adhesiveness with respect to the
conductor pattern 552, the via hole 550A, and the plane layer 553 made
of metal materials. Since the upper interlaminer resin insulating layer

560 is directly in contact with the lower interlaminer resin insulating

layer 540 in the section around the conductor pattern 552 and the via

_5_



"to be the sane) as shown in Fig. 23 (C) . Therefore, any one of the Sﬁ)f‘
bunps 588 adjacent to the nmultilayer printed wiring board 510 can 417
appropriately be connected to the sol der pads 592 adjacent to the IC chip 5
"590, as shown in Fig. 23 (D). Mreover, the netal mask nust have openi ngs
598a and 598b having different dianeters which are fornmed at positions
corresponding to the positions of the openings 581 formed in the plating

resi st 580 crlbed th . reference to Fig. 23 (B). Therefare,

adj ust nent th‘?ﬂ‘r?g& 16N P‘}}leﬁév‘béf’mﬂcﬁe%?“ 23 e%é%%tﬂlﬁg"é% g%\?@? Pler is
aIIowedto f rmn h S0 der d then the
connecti on ég({ljvxgye%ﬁ %eehgﬁﬁlggﬁrtpegzﬁ%gle%ﬁ fhe 1'%%{1? %1[ ayeﬁr%r?%)a Wi :Bl ng board,

and the So!bg&f%h@aﬂ%oQ@ré&ecdn@a@th#fbh iR R%Eﬁ@ﬁée%'?%n@)‘ B8l f pfdmagidghe reflow
process. Finally, the fluxes discharged fromthe sol der nust be cleaned. 15

Since the \lhpembl® Désulhasg Haeihatieddatd aghedivendsder , THuee wppardtiby o«if sol der
is increased, resulting in the quantity of seepage of fluxes also being
i ncreaséd. tihdngeokagindl grein ansuleebigdlateredhiafmreciniteted. ealieng process

has been confl Eit ed, cau5| ng short circuit of the wiring ta sorrett S occur.
I'n additi ofuldleker apifed r’f’éﬁ%‘?&)h‘e‘?lids‘*?GP]E@G%wﬁég refgrencodotiig rdf How process

I's perfor mid 'fr, re Eefrom tIhe %%genpr' né[ng%’f-.a‘[ 1é%ng1lp%%rg%egngﬁ: %erfggﬁitsalt war ped.

In this case, ereli Sneti mes

deteri orat %éaso'ﬁof&ol%m@rl@@é 1%“&1@?969%@‘3{?% %H’é‘%@'a'ﬂ&@@%fh@&ﬁ 1iQNBorm@A @b) ect of

the present invention is to provide a multilayer printed wiring board

havi ng 25 ahé iplhedimter. stThactedess amtbexbidié hage exaatia@ihg ke€fécabfdrd ty of
the connection between via hol es. Another objective of the present
i nvent i dh, the ingepraminele rasirulingylaging payent ed wiring board wit h whi ch the

surface of a suﬁg é{f gwt hereof can be fl attened and which, i.s apl e of
preventing del anPh qr '“pﬁare Createdﬂ“?x feyr fagg of aRi’fl“ijeW’irﬁPE P '‘ner resin

o) 8109 ST AMRAMCLAGPERS! e TBERRRL ! RSP, bR 0
ion W th sqbdgl oPeRSnic element, such as an IC chip, which will be mounted.
Solder bumps are constructed on the conductor circuit on the surface of
15 the substrate. In addition, solder bumps are sometimes created on the
via hole in order to, for example, raise the degree of integration. A
process for forming solder bumps on a printed wiring board will now be
described with reference to Fig. 23.
Fig. 23 (A) shows the cross section of a conventional multilayer
20 printed wiring board 510. The multilayer printed wiring board has a
structure comprising conductor circuits 534, 552 and 572, which are
formed on the upper and lower layers of a core substrate 530 through a
plurality of interlaminer resin insulating layers 540 and 560. An
opening 562 for the via hole is made in the outermost interlaminer resin
25 insulating layer 560. A via hole 570 is then formed in the opening 562
with copper plating. The via hole 570 establishes the connection to the
lower conductor circuit 552 formed below the interlaminer resin
insulating layer 560. Resists 580 with openings 581 each having a

predetermined diameter, are formed in the outermost interlaminer resin

_6_-



5 Disclosure of the Invention In order to achieve the aforenentioned

obj ectives, the present invention provides a nmultilayer printed wring ,
board containing interlamner resin insulating layers and conductof b MAY 2002
“circuits manufactured as such, that the 10 interlam ner resin i nsul at i ng

| ayers and the conductor circuits are alternately stacked) wherein an
opening is forned in a lower interlamner resin insulating |layer which is
filled with a %ate nmet | ayer so that a lower via hole having a fl at
surface is POHAETE &ut5%etRfent Iy allowing for an upper via hole to be formed

urf ace i s' FEPTERS St g for an upper i
ahi ch avol ds. sl LS e BRI AU B, b SRS BEERA i ng

flat surfagirinBeidatdsiopenndicif Mskfsusm 091448 MPRES mvl € 18P4£ pk snte@r Med
within the interlamner resin insulating |ayer. Therefore, reliability of

t he connecvimngbhwanwténof ke dtowerinvFig. 28 €B)andSubzequegppéy, wobddropastean be 20
mai nt ai ned. Since the |lower via hole has the flat surface, the snoothness
and f| aPneds Pointed@nniietsurdgess ofr thet enenings §g bobhede edand sesfitrt®®h ned even
when an upper via hole_is superinpos on | ower vi.a hol.e. One of the
features o e[ﬂ'gt?ajlr Qﬁgﬁt‘r’b?r{%n‘f‘?e&ggg%%g@?a??é gﬁéb J0rpett dn SHF19%e | over via
hol e is supj . rSe: pr ] fQre, i i:di.zed film
'S placed oAieREobRs e e R ieRE S¥ e AL eRieps (BHAD 1o (RO R T

bet ween t heed i@ee380vi arhaobfendng 5088 UPR&boNdideNQ) eneana bR 1BE 70t Rdgad.
Anot her aspect of the present invention is that, the side surface _g ~ 5

MAY 20~~ _relfatt hel yopamiend amat dr) ewHidwethe i opesidgafitaecortrespandims ub athieng | ayer
is subjected to a coarse process, resulting in inproved adhesiveness with
t he vi dOhoFenducten edr¢uitt e bpemi nelativelyosnalhcdiapetas t s Reremdlie, the

present invention submts the surfaces of e upper. vi,a hole and the
conduct or E‘?]rdi?ﬁiﬂasf%c?rhge @Bh’?tseg Oﬁ‘r%’@e%g?aeﬁh‘éér g’feoY’é‘, hoclﬁed@dlﬁle% ?%ﬁ%ss

bet ween thguéhq@@g; via hol e, and sol der pads on the conductor circuit or an
interlaminér resin insulating |ayer) can be inproved. Wth respect to the

present inventi offtelrheslldewdast Otk Bughnsinddl, r e8d Rul figuh @t ippgndedyer i s made
of a conposite material of thernoplastic resin and thernosetting resin or
nost |y conpiringdbaafrdtHér iopll hstedcta essan thdviugh shhsatgmeafurnecamci Thus, The
durability of this new resin conposition prevents the occurrence of cracks
i n the 1ont &he apddesmaptsinal knygl dpiraflavaspethat spéder bumps 588 s&nifAENddn t he
Interlam ngg sli'xgv%il Qni 1Sg!“2%t i(&g l'ﬁ}/e%[aafter, fluxes that flow from the solder
during the reflow process are cleaned. An IC chip 590 is then mounted
on the multilayer printed wiring board 510 in such a manner that the IC
chip’ s solder pads 592 correspond to the solder bumps 588 adjacent to
20 the multilayer printed wiring board 510. Subsequently, the multilayer
printed wiring board 510 is allowed to pass through a heating furnace
so that the solder pads 588 are melted. Thus, the multilayer printed
wiring board 510 and the IC chip 590 are electrically connected to each
other. At this time, the fluxes allowed to flow from the solder when
25 the reflow process was performed are cleaned.
However, the above-mentioned multilayer printed wiring board has
proven to be inadequate in that appropriate connection to an IC chip

cannot always be established. That is, the height h3 of the solder bumps

588 formed on the recessed via hole 570, and the height h4 of the solder
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15 is lined with plated netal for a via hole. According to another aspect
of the present invention, the ratio of the dianmeter of the via halale‘?h&e
t hi ckness of the interlamner resin insulating layer is larger t

“is to say, the depth of the opening for the via hole is not too large with
respect to the dianeter 20 of the opening. Therefore, plating solution can
sufficiently be introduced into the opening during the process of formng

o amet or o APy TReA o0 ThE EPHeCOMbEiarGaa er® i et ?‘%ﬁﬁ%éde"ma%‘é. o
I nsul at ' ngf(g Béé(gfle s§me {sﬁo‘%}fﬁ F&hazta C?.éstl‘plg dtlo?g,e%g 819«3 ?#119 lrng for

the via ho FS ROt 100 Tart ge Wth pec tot eopenlng

Theref ore, b@ﬁisu§887ﬁﬂﬁadéhttﬁbetﬁ’é %hmqa?'w airir%dem@h@?oo&f@ 5307 dma6t of the
via hole to be flattened and snmoothed. I n order to achi eve the above

pur pose, tagprppesaely baventdoind poate debder padk 0L adgscent itotwhd 1i¢hiipg board
conprising of interlamner 10 ~ 5 MAY 2002 resin insulating layers and
conduct 6r 89%:cas tshpwmanuFimt 88 e® as such that the interlaniner resin

insulating layers and th cond ctor circuits are alterna t acked)
wher ei n an openi @&feP%‘ﬂT’ ot "&SFGRHEY ?‘PYﬁ @P‘f“&ﬁf%é%% é%‘#g élthgﬂl‘fléﬁi ng

: ayer. Thedf)ﬁ%%ﬁgdiaﬁnegeﬂ wglélf\'f are ﬁﬁgta%d?o@%al % rrgs on%?n%qgt thd | over

via hole is r red per Vi ol oarsé | ayer

formed on pha tsedd aeecraf oﬁéiﬁn}g@‘@@ﬁ fbmed@hetheAgmﬁﬁg Ngsi& 8p@t her aspect of
the present invention, the |Iower via hole and the upper via hol e are

connect ed tHéwomildd alﬁoaeMeme)ceﬁg.dzBa@ér Therefdren at hestaet agmoof t he
| ower via hole. Therefore, even if 10 an oxidized filmis forned on the
sur f acdOof ew\wrbevparﬂwm@d t he deetyifbd labpye,ofokdes bomhbwedoir beflen t he
| ower viagole and the u rv| oIe an be malngit |ne Addi tionally, the

present i nb¥ntPePUEEASE; © E‘é“% g 5ol rf YRS 3 %tCPﬁ'i‘ecﬁé?‘h on of
the | | |
e 1ower }féﬁ:egf? tfi%e PEeQ ﬁlnﬁ%% CFY]I £ rﬁi%{lsagelf %ﬁﬁ{ﬁegﬁvlr% \/glt B&ﬁ% eat“gn %t he upper

per pendl cular to recess, us a ower
via hole tg,RRrfpdddl ¥n Qﬂ@nﬁckﬁfb,t 9s %@%1@5#9&{ by He@forming the reflow
process. Finally, the fluxes discharged from the solder must be cleaned.
15 Since the via hole 570 has been filled with solder, the quantity of solder
is increased, resulting in the quantity of seepage of fluxes also being
increased. Therefore, fluxes are residual even after the cleaning
process has been completed, causing short circuit of the wiring to
sometimes occur. In addition to the above-mentioned shortcomings, when
20 the reflow process is performed, the multilayer printed wiring board 510
is sometimes warped. In this case, the reliability of mounting of the
IC chip 190 sometimes deteriorates.
To counteract the aforementioned imperfections, an object of the
present invention is to provide a multilayer printed wiring board having
25 a filled-via structure and exhibiting excellent reliability of the
connection between via holes.
Another objective of the present invention, is to provide a

multilayer printed wiring board with which the surface of a substrate

thereof can be flattened and which is capable of preventing delamination
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“reliability of the connection between the |ower via hole and the upper via
hol e can thus be maintained. In conjunction with the above, the side
surface of the opening 20 of the |lower interlamner resin insul atjﬁgNAnyng
"is subjected to a coarse process. Therefore, the adhesiveness with the via
hole formed in the opening can be inproved. According to another aspect of
the present invention, the surfaces of the upper via hole and the conductor
circuit are.s bjected 25 to the .co\aﬂlréie rocess. Therefore, the adhesiveness
bet ween t h& L!"E‘ﬁe]rnt\?fr AHEFE T4 SIF 1?J£(z]§§’elf'or nmed on a conductor circuit
or an inter| am nelod,e5 b i ASH AbiEe Yl en G {85 o'HTBY Alerly ThE pLESENt
invention has a the Tower inteflam ner resin i nsul zftlng | ayer which is made
of a conpogtirftedBti eing@bot Hah eXORABdtCrelidblility of the cSfhéctidd witdsi n and
thernosetting resin or mainly nade of thernoplastic resin which has great
tenacity. Sbkleeflomps. even if the opening in the interlamner resin
insulating layer is filled wwth plated netal for a via hole, a crack does
not easi®ly occur in the interlamner resin insulating layer. 5 According to
anot her aspect, of th resent invention, the ratio of the dianmeter of the
via hol e aﬂhsctlﬁéu’f%o kﬁ\?s N§RtiMe interlaniner resin insulating |ayer is

| arger tha . th ent ng. f.or 1.N . yia hole
i s not tooT?éF%%;h% ?{;lﬁlreélégggg?&g)em'feﬁ%mhle(gﬁgfeg?i‘(’)‘%’ tt}(glg pfégéérﬁtng“."teg 1e%efore,

pl ating sobydiiaBs Gl eufalyks petited wiPiddSohd EOEiaGREhd THteridinoPesding during
the plating process used for formng the via hole. Therefore, the via hole
can effici éntdlptbeg 1ayarsdchndyconbector atiraig tprmaetstuted a9 dech, t thaactheeve t he
above purpose, the present invention provides a nultilayer printed wiring
board hdvi agterilaninerapesiar insadpingslayasuleadithg tendeetor ahpuddnduet or | ayers
manuf act ure egl(:h that the ipterlamnner resin.ns Iating%la ers and the

conduct or 8?‘1‘%5?? Vattecked SFFLE ) 30 ReRiRGe s fomsldn? Lower T IRESF the
duct i i f *whi ch
s connect 4t Re el ARE shINELs EPTRULICRE Placdu SRR PRk BPUR 0, 10 °

I's connected to

the conduchOlowef vPahbBs Ravingld Fla@buprdds & Rhraked BBERGub@STalgewidpat the
surface of the via hole is flattened, and the via hole forned in the pl ane

| ayer is fifbt ed wpdelr aigphaiedontet fibrnedystovald dewdrgviothoder ecess to be
formed in the surface of the via hole fornmed in the plane | ayer. The
presentld nvent i onThespEgsenét inventins suehruchbreds ip e @arnerswipishpawidged for

the via hole formed within.the plane | ayer, The recgss serves n anchor
to inprover%’éﬁﬁg%e?il(?enggés Bét'é)%lénpotsﬁgg | Bheheq rg‘glr?d ?Wélguﬁgtéla%
interlamn (oW | at.i y. . Vo i od ti b
interlam ngﬁrf;aggiv}r?lleh@glo%ﬂlﬁ% #(gygmcl:%g]n egtl%egvvel%te@ggq%\h%r%mr e%vi n fnor

form ng thehé nhesdlamimerrdseéfiiAshlagingAldyeg. | auerefabVveeltibitityibf thed 5 MAY
2002 plane |ayer is applied in the manufacturing process, the resin is
relieved i epeneactiéon detweenothe Hewar nichbble faod rbd wnper hdaphelsecimyper . As a
result,_ the surface of the interlamner_resin insulati | ayer) that is,
the surd%caeyttadped mpinaeal tlB‘f’qrnt’bad%(i\H i?‘ﬁ@ h8a ]dltc%fﬁr% €%f '8%t ened. Thus,

5 the mountfngtihetd ARk F1b¥nddie8r e 'nir Yoo prifi&d! F145nk HoTPE WRDLAN be
maintained even when an upper via hole is superimposed on the lower via
hole.
One of the features of the present invention is that, the surface
25 of the lower via hole is subjected to a coarse process. Therefore, even
if an oxidized film is placed on the foregoing surface, the reliability
of the connection between the lower via hole and the upper via hole can
be maintained.

Another aspect of the present invention is that, the side surface
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“inmproved. Since the via hole which is connected to the conductor pattern
has a flat surface, the snoothness and flatness of the multil ayer %Mtﬁﬂ%
W ring board can be maintained even if the via hole is superinpdsfb n
“via hole which is connected to the conductor pattern. 10 According to
anot her aspect of the present invention) the side surface of the opening of
the interlamner resin insulating layer is subjected to a coarse process.
Ther ef or e, %hef_ﬁadhesi veness vlvith t he ii a. hole forned, in the opening can be
i nproved. AhotHePPFaRf ireth P¥r pPEardpmineREaSiR GHSPEAAR 1@YED)1St he surface
15 of the pl@iecb@%sra cbé}(‘s'e%o.@?sé, NEeq '1?%%01&"‘5}%'\,99 aﬁgé’sli%ﬁ@& {:]Ptha coarse

process. Therefore, the reliability o connection between the surface
and the uppgs viatiglleastdaged rig@stiy bpsithgt i ng | ayer is not affected.

Accordi ng to anot her aspect of the present invention, the depth 20 of the
recess provided forobhmcvian hitheteoahored, ithe bhesepk dneedtdyersubsits the m or
greater. Therefore, a satisfactory anchoring effect can be obtained,

al | owi n@ tﬁérfe?&ﬁésqfvéhﬁe%wé”eﬂﬁeb%f/et prd phagendusyer carepith thpeparse

i nterlam ner resin]jhns atirr]F | ayer. to be i nproved. As a.regullft, separation
of the int8F P& ner "PESI%RC gﬁl Py eNe3 e Pe RN HEC JIRRGENHEd™0 155 #fen resi n

for form ngoidi Sasehl A ABALES A1 bBIULAL] Dok NRIoPRAYE tAGIRL ARE | aver
is applied during the nmanufacturing process, e resin can be relieved into
the recess1pyayi 80 bboimplrbeedvi @ hole formed in the plane |ayer.

result, the foregoing interlamner resin insulating |layer can be flattened.
The depth of theWvilarbspeetposithe presentninveat jpdnanthe dgvear intk3Flaminer ~J MAY
~uuc being 50 ,u mor snaller, allows for the surface of the via hole,

whi ch i csaniscirdlebinghkavesniguradgrofpacomositompeertphef dheamopdesbicdi ng to
anot her aspect ofd ﬁ*ﬂae greient i nvention. the aredﬁ%fg]; t he fl gne | ayer is O.
OL dnz to 18°5UhEd THEPRIGHELNE e BEJ0SELn Copr s herpap Atk S EF Y Hce of the
pl at ed net g} i Vi (o) it i.n,the:pl l; r.
Vorcover) (ha ot BEeiofbrppfest) SHaghEapRR ] il fhvrRE OB 1 o i s
connect ed Heetdhes CohRdteusFeniRatdfeéiuckannbehef et BideHer rBs 1 Gggulboimchi eve

t he above purpose, the present invention 10 provides a nmultilayer printed
Wi ring boarldyémceveoifitthagorenteg lianiheeinteebdminemsesat inspllaayes 4arerd
conductor circuits manufactured as such that the interlam ner resin

i nsul ating IFaljded Hith pided owdakidsr iviedicde are alternately stacked. The
mul tilayer printed wiring board i ncorporates, sol der bumps for . on a
conductor circui C?Oortdﬁ%%l%r?nf)ﬁléeroﬁpg?ﬁﬁgtthmeieﬁf'érr F%Yﬁ"#iggn’rgg? %Elglnosul ating
layer, and golflen; HuRbsS JfrOfedi £ Rofe Yha the! ﬁliemegg_e& \Whi NntbeLasgerof an

encl osing plated netal layer in an opening forned in the outernost

i nterl am neestreshsuliansngd dhyergis dyeder thant he Phiasentioi sayentheodepta ¢l at ed
metal layer is enclosed in the opening nade for the via hole. Thus, the

hei ght of tthe operingciordthettie e ik aohdbe laxgermidh resrdsd tohehesdifme ey t he

hei ght of the conductor ¢jrcujt on_which sol der bu ar.e forned.

Ther ef ofoe) o\rﬁlh‘é}}? SBYHEE- pjbf”ée °het Wéafs‘é'ﬁesoaﬂé’rﬂ"i f“'i”bgﬁfgwﬁ???ﬁye Ponto the via
hol e and t t. pLrcuit. the . height t der . ihu med on
the via hopgtgér?&g%elgé%ﬁgéro%ﬁhwsg\%épgr&gg no?%ses Qﬁrﬁéﬁ%&grt@i %P{)chan be
nmade to be b ugare, a hbestinkigi8cdsy. | N MRPedvER! AKETRRIo 0P thBalibméieabot i ty of
the connection of the solder bunps. According to another aspect of the
present i nwhatviemplaandctks shicknésy afethd ntiehbamdeeat redinpiowstilaringflayére vi a

hol e. Therefore, the via hole and the sol der bunps can firmy be connected
to each ot Hér4 ormpews¥i nghat 14, ther diametewof ahiel ereping foRetheol Heholunps. . 15
MAY w~,ln .addition.to the above) the side surface of .the eni of the
out st 24 i3 Hoit b SPE FUT OB (IGEHegREt 10 BRfoPRTHIBE 1 Qg U ghrae

process, a'a'dgwé n/&*b% ?rgahﬁfait‘iﬁg%%?aﬁomntaﬂ‘r’esvh?e bl el ek Vi hhge openi ng
5 to be inproved. Accordi hg to another aspect of the present i1nvention, the
to be flattened and smoothed.
In order to achieve the above purpose, the present invention

provides a multilayer printed wiring board comprising of interlaminer

_10_




- surfaces of the via hole and the conductor circuit are subjected to the
coarse process. Therefore, the adhesiveness between the via hoI¢15tﬁA! Zmu

conductor circuit, and sol der bunps fornmed thereon, can be inproved.

" Subsequently, solder bunps are, with noble netal, forned on the surface of

the via hole created by enclosing plated netal. Therefore, no oxidized film

is formed between the surface of the via hole nade of copper or the like

and the sol det bums .Tkﬁg\sy, t he, adhesi veness, bet Weefn the via hﬁlﬁ and t he
sol der bung$SLRAYE L % BYERS aAbcasepekorsdetitse MAMHIGF U BrAASTYSIENE 1 is a

cross sect il ARANLON Bl L IFL PLAUELYLLNG BOALG agRor ding to

a first enbodinent o e presen ntion are diagrans

showi ng a pieeaRsel PEtJBRBYS Acdrdih BE obdiingQsTlhdd BY£ 10w 1Ht8Hl i héng board
according to the first enbodi nent of the present invention Fig. 7 is a

cross sect irenah inswwtsdpldyeg. a Thlobediageirs firliled edthnk hil age domesadl lageor di ng to
a second_enbodi ment of the present invent ion Figs. 8 to 10 are diagrans
showi ng & prodess Lewerndadicdetisrforge@santhen ppiari Yigykaleprs ferwa@dwbeieg boar d
according to the second_enbodi mnent of the present invention Fig. 11 is a
cross sect ibASTSei LW LhERATAG o0 R sHrERsero plth%ﬁéﬂewvﬂ?:}t?lﬁoard according to

2 110 oot et ol b PLESEIL oLONETY B eyt Srhpigheramhel orocs

sectional view taken a cu . 11 Figs.

13 to 16 angadica8'aaBhePbReif hBIOSES Sorrek t SRMILAEH Hrdoﬁgs@ﬁﬂwdsisé@yef
printed wring board according to the third enbodi nent of the present

i nventi on Hakey.fotned sn ahersugfackect ithedbwati eva sbeM nfhexefivitd, i évyneif pri nt ed
W ring board according to a fourth enbodi nent of the present invention Fig.
18 is al@i #gr axdddredhifadm a spfermed sorf bhe waniacacefudpwry #ia hole, the

reliability of the connection between the lower via hole and the upper
via hole can be maintained.
Additionally, the present invention has a recess which is formed
in the central portion of the lower via hole. Accordingly, a coarse layer
15 is formed to be perpendicular to the recess, thus allowing the lower via
hole and the upper via hole to be firmly connected to each other. The
reliability of the connection between the lower via hole and the upper
via hole can thus be maintained.
In conjunction with the above, the side surface of the opening
20 of the lower interlaminer resin insulating layer is subjected to a coarse
process. Therefore, the adhesiveness with the via hole formed in the
opening can be improved.
According to another aspect of the present invention, the
surfaces of the upper via hole and the conductor circuit are subjected
25 to the coarse process. Therefore, the adhesiveness between the upper
via hole and solder pads, formed on a conductor circuit or an interlaminer
resin insulating layer, can be improved.
The present invention has a the lower interlaminer resin

insulating layer which is made of a composite material of thermoplastic
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~nultilayer printed wiring board according to the fourth enbodi nent of the
present invention. 10 Fig. 19 is a cross sectional view show ng -
mul tilayer printed wiring board according to a nodification of tﬁ% m"%rtfuﬂl
" enbodi nent of the present invention Fig. 20 (A) is a cross sectional view
showi ng a conventional nulti layer printed wiring board, Figs 20 (B) , 20
(© , 20 (D) , 20 (E) are 15 diagranms showi ng a process for manufacturing

the nultil hi kL r di venti nul tilayer
bri nted wi 155 Ao ahihsbt A RRELHnRGA0 a0 Gr Sheop PSSR PRI | ) 1P
di agrans ShQwgRGta:RROLESS TiirofBHUTRE] YFitRE JpbRirzONY B i Pt affileti | ayer
printed wiring board 20 Fig. 22 (A , 22 (B) , 22(C , 22 (D) are diagrams
showi ng a pesdaessufaringdapdrard rlileg watlcprtedmt talafornalid heleera @rackt ed
wiring board, Fig22(E) is an E-E cross sectional view of Fig 22(D) and Fig.
23 (A) , 2dogsByot 23s5{lg) occwxzix Mhe aingerlangnemsesimowhsig 2hing daxars f or

manuf ac%uri ng a A:onvgnti onal ltilayer p[]i nted wiri ng poard. 25 Best Mbode
for CarPying OutA9oREINe EhERYHeTRsPety pEthe Tesent HYeRE 1ty ethepfatiPed wiri ng
board accoy di . first di ment of, t he. present. j,nvent i i L.l now be
descri bed évlldttﬁgr(}elga g?teer{cgfttggﬁé.hrﬁ%\/\?flmgﬁhesﬁg\l/\%nte %Se Ogrglses?g{eecr? ?%%Me%f a

mul tilayer pinn@hiatihe layerl 19 10Fper200m W IiThgk Bearde dignMas the ayer

printed wiring board shown in the illustration is provided wth sol der
bunps 88U epenihg floepfautifigice fvia KdenBchbhigosdladtgs witthnespéctano Ithe( not
illustrated), and sol der bunps 88D on its bottom surface for connecting
sol der bunptemstern ofighhepebire. d Theoefdei Inlasingasaddfion Sui deffigientd 88U and
88D are used,to pass signgls be,tvveen_theﬁ Ig and the noth rfbozrd., On the top
and bot!fonP&inIeeueRiEYLOthg eperine Ut biecthg oA i nEPTaF e HRFALF AGEFNEY i nt ed

W ring boa iLpner copper . patterns 1 These
are used aé}gegg’g%rl]lap‘?ayy}%%ﬁ%eé ﬁ%p%lra %fe‘irann%%ﬁf:g%ngﬁ%ﬁa‘f}ogp %&)r?ggcg'g a | ayer
formed on phaihpRroHedsace and a layer formed on the bottom surface of the
board 30 respectively). In the upper layer of the inner |ayer copper
pattern 34, a cohdueti&ar toidchiete DRe iabowd paimde, fthe @sisabt iiahémgoa si gnal
line wwth the lower interlamner resin insulating |layer 40. In addition, a
| ower vi a- heivddeg a sulitdlawar printheé viningr bearidnkaving riat¢maminar B89iAg | ayer

10 11 he umner L Yer of Lle CNducter o LeuLL, 2% and e Loupru o ol e
ir ﬁf';l ;”m.sﬁﬁé?@érrggr{.ﬂr{l%ﬁée&ﬁgt ﬁx%gl%;{ggfl%gér_é’ LR Ak EeofBub bt PE-PPE Gre
alternately stacked, wherein at least one of the conductor layers has
a plane layer comprising of a conductor pattern, which is connected to
a the lower via hole. The via hole which is connected to the conductor
20 pattern is filled with a plated metal layer so that the surface of the
via hole is flattened, and the via hole formed in the plane layer is filled
with a plated metal layer allowing for a recess to be formed in the surface
of the via hole formed in the plane layer.
The present invention is structured as such that a recess is
25 provided for the via hole formed within the plane layer. The recess
serves as an anchor to improve the adhesiveness between the plane layer
and the upper interlaminer resin insulating layer. Therefore,

separation of the interlaminer resin insulating layer can be prevented.

When resin for forming the interlaminer resin insulating layer above the
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~On the top side of the conductor circuit 72 and the upper via-hole 20 70,
sol der pads 86U for supporting solder bunps 88U are forned. Eac{1 leﬁiia\ﬂﬁ?

sol der pad 86U is forned so as to be 133min dianeter. On the o ﬁ A

“on the bottom side of the conductor circuit 72 and the upper via-hole (not

shown), sol der pads 86D for supporting solder bunps 88D are fornmed. Each

not her board side solder pad 86D is forned so as to be 25 600min dianeter.

In the rnul ti rinted w.ring board 10, the | o via hol e.50 has a flat
surf ace. Th%%rge%lga:yg? ¢ %ép frjleel\g:15bt|h%imf'?l?féft'fﬂggé’S%%eégrﬁh%r%Se]tr\/\]léq'eI?'?ltlﬁ"ee%I ower via
hol e 50 andntdensiRBEdssVo@LhOl ta AL ELANRE (TRINALALR Uy L h@s§fpot hness
of the surfgce of theSSmJI ti layer pri rl{lt ec}H% riprallé;1 ggg?%hcans- 1? e .15 MAY
2002 be nmitht ajut€sce bh theeimepvaiihennakid iihbeldtvh@ 18yénictimteinulthe| ayer
printed wiring board described with reference to Fig. 21 (I), a recess 150a
is formed isartdee dfovher mylitaldsrepribted Whenetboar) carebe flaB@aed.whillews,i s an

insulating material, is left in the recess 150a. Thus, the 5 reliability of
the conrectf®ioBBE g 1ipkl lighetheyiaa Horkir1sp thadl ikpe suppdtedicansl e 170
deteriorates. On the.other hand) the nultilayer, printed wrin oard 10
accordi ng tBPIHed: e%ﬁ%ﬁf ﬁé%‘flaﬂh%leﬁ’gé‘fhr %?W@X‘E%& Jfk}?ecqngk}\feﬁpr %ﬁp‘ﬁ@l e 50 has
a flat sur , 1R Bl T, f esin:i Sl ed

Dot ween {neeT auadt vra gt onghebidhes el Eiath s P iR i Ly Bt
reliabilityipfng beardodHehé maint2dRed evdiRi NitAk NAE. hdll {heuenmsIset wnal
multilayer printed wiring board shown in Fig. 21 (1), a recess 170a that is
formed in tthe wippeelevwhidhol e comisctedtter tler abrebictére pstironhness of the
substrate. Since the surface of the substrate of the multilayer printed
wiring Bbard 10 Aecyddnshgoranotheis aghasédinshe pEaseBelnvsntion t Bifed nd

snoot hed) tne armunéi n rel i abi tlté% oft af I.C chi g rmuntlgg. on 1t hee mSJI tilayer
orinted w FERES0% ¢ ?a()pﬁg&gaa bE PRt R CBE itAPTOVEY ‘& Eat>stress s

| posed whep, dieg iR, COMLLABEIRTS L kRS RhALCUBERAUSE Mbsd PEUILL Fience

&

bet ween the coefficient o% P&ernal expansion 20 of a via e 50 nade of
copper, andol&dormdd ihethenb®inliagcarrbe efgrdvedisul ating | ayer 40 having the
via hole 50 and nmade of resin. Wth reference to a conventional via hole
250, il ustrat edAnether feafadre(o) theqineserttuiradnt imnimertainset, wielsuréaden 260a,
stress can he relieved off the resin 260a in the plated copper 248.
However)® t K& thsi Riangyleyeny inglading thy Mgo%foawnw dededi 1992 6%
enbodi nent , (.ch trugture.that..th enings .4 ngd. 6 t he

i nterl an ngrrx\?éggi nhﬁlﬁéls”u D ﬁ%"ﬁ é@é?%ﬁiéyé) d%g‘bcg?'gecft??%l 8 g"vﬁe h‘mce

el ectrol ytisgatdcs phALRE pRPPEHtAE aANrOBedifr idi®ating NYLRSis Gan0t relieve
the stress to the inside portion. Therefore, the multilayer printed wring

board 10 ha$fectstlructure that allows the - 18 ~~ 5 MAY 2002 | ower
interlamner resin insulating |ayer 40 and the upper interlamner resin
i nsul ati ng | ayer Aeepndang o rangeheast agpegbrofoldiet rresareripedntden.t hles depihast i c

resin, iC as_great tepacity, and.therngsettin esi.n. Thus preventing
t he occmr QEcheofgC(ﬁséqué)?’l d t%ruﬁﬁe é{}%é‘ﬁgﬁaﬂ‘e&n“gfth% nlARg ;iﬁﬁ?ragf i%C. resin
and t her ”DS;%tdz“gréaec%k.“ !Tﬁeﬁ{?%&y%dsétrisﬁvt%rf rEBQﬁ'MI'rﬁ;gte)ffEQ@rcHR Qastic
resin, such as fluororesin, having great tenhacity, y be chirefly enpl oyed
to form thebkairRd amdbhg kRS alhdsietedt bBtvdeAYRE 14k BdYdr GHd the upper

interlaminer resin insulating layer to be improved. As a result,

separation of the interlaminer resin insulating layer can be prevented.

25 When resin for forming the interlaminer resin insulating layer above the
plane layer is applied during the manufacturing process, the resin can
be relieved into the recess provided for the via hole formed in the plane

layer. As a result, the foregoing interlaminer resin insulating layer

can be flattened. The depth of the via hole positioned in the plane layer
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- As shown in Fig. 1, a coarse |layer 58 formed by a coarse process 1q$i§v
provi ded on the surface of the lower via hole 50, that is, the coaf Ag)i/eﬂuo‘
58 is provided for the interface between the |ower via hole 50 and the

" upper via hole 70. Therefore, the two via holes 50 and 70 are firnmy joined
to each other. As a result, an oxidized filmis formed on the surface of

the lower via hole 50. Even if stress is inposed in a direction 15 in which

the | ia h 50 d.th i a hol 0 ted f h
ot her “becalERR UhB AP dRr ALTRSA B hh ST IPR A M Er® FRLTn il at i ng
| ayer 60, Gheqnbodsdlo thb dohalokN%cROANSS o kRN BRLyeen the |over via

ol e wi

hol e 50 and the upper via h not be affected. Since the side
surfaces 42a andp&dzdodg thanepRt BgSecd Rk B2ethtt HRchoMWRl ¢He hrdaer | am ner
resin insulating |layer 40 and the upper interlamner resin insulating |ayer
fi 0 are subf ebe etlartecl ayhe i dadkén’proddemd. afhatedore, i nrddess deabe figymedhe

adhesi veness between the via holes 50 and 70 fornmed in the openings 42 and
62 can e PAphevadfagnef sthefriesed aptalhenclgsed ipjtdenviaehdly Befd téoduct or
circuits 72 gﬂd E‘i2 are subjected to the oarsg groiess, 51cau i ng coarse
layers 78 ARD8PIERS JaYFor MR eO¥Her HitoT W Tagth 8T AAROIPA LR L AERO e upper

via hole 7 U { e t.qn . Cl i t,.72 can be
i mproved. %Bflge}%vzfr)% ﬂtgﬁeeg'gg eglgv%orﬁlgéé%\%i ﬁ: t%%ecog%ggf\%tggxler{]%%&ef or
el ectrol esg1p@bhbqg Which is forned on the conductor circuit 52 can be
i nproved. - 19 ,~ 5 MAY 2002 The process for manufacturing the package
substrate shown im ofrdgr td adHibverane ebodepurpdwed thet hreseheriememtive Figs. 2
to 6. (1) A copper-clad |am nate 30A is obtained first by |am nating 18m
copper ¥bi prazidgs hauktidargrapeinted wirbesbea30inegeonsting 485e1d8BIREI5 resin
or BT (bisnalei m'di triazine) r sin; of Immin thi cfn SS Cggroc S A) in
Fig. 2). AFER" HHUS2Tge a¢Bhpatd Conglctant WAt e IRV & tar ehay SF tterning
t hereby to i ;G - S ; t he

y tle 1m%ﬂ?@§n4rﬁyegllaqg§'§’ﬂt1{{’%&5%& an%%h%%ﬁggﬁ&ﬁ%lfr?ﬁp& é}fe

board 30 (proces € substrate avi ng e internal
copper pat betdrndfefyosfRUedOThOQUEEAN & £F @3B G Wi rghbodat Ehcogddtatden the

i nternal copper pattern 34 is dried. Then, the substrate 30 is inmersed in
el ectr ol essopdeat bungpss Hdbmted coon e coyndsetbroéir@gl i fooyenn sthlef atteym@t 6 g/ 1

ni ckel sulfate, 15 g/1 citric_acid, 29 g/1 sodium hypophosphite, 31 g/1
boric akd digkrrleminergrasigyitsitetiagt javeragentsoder hb}mSngorﬂﬁdocfﬂ 9.Vithus, a
coarse |l ayer.38 having, 15 a thickness of 3 m, and .c osed of copper)

i kel and TBHOSEHOPRATFL ThEpiroef Bhotnlesins pLaced Br cun VPR BPRaP L Rper
pattern 34 fLprOCesStheQuiePnddtdintek 1amihBE hesi NG nSURT 1 A@UGySQ 1S cleaned with
water, and then immersed 1 n electroless tm-sulgstltutlon plating bath
conposed of 0.1 Mnithd presedhoinethtion] deplandd hethlnblyet ikhinolissed iothet | on at

50C for 20 one hour. Hence, a tin layer (not shown) having a thickness of
0.3 mis fopamidgorpdehfor: dhe séa haler . Thus, | thepbeighblod the penfere tofetheur f ace of

the substrate by applyjng resin to the surface o he substrate 30. In this
case) afl er‘”f‘cﬂoﬁﬁf& ’E‘%‘H? ?%rli’érthea%ﬂe %56‘%#‘%@“%& ﬁge §@?‘§I‘{°rjf8rtfd§i"(’jl%o is
washed in tar jed, T th [ ' :

o et on- Pfie R go gg’*“ﬁaﬁﬁ F%“geﬁ) ?Thgg%rfg"z ?ﬂ%&??ﬁ“,e&a%”&“%a%‘pb*f (69/ 1)
as oxi dati QBnd@lkh 19169 8GRt ATl theNda RASNUN BRcHAILEGD NP {£09/ 1) and
NaBH4 (6g/1) as reduction agents thereby to forma rough | ayer on the
surface of thacieightd bé thenssldeayjmmpe dopesd patthervia Belle and®he solddx MAY 2002
A Resin Filler is manufactured by use of the follow ng raw Materi al

Conposi t i om&mp§ fexsied oadhp senducser ¢ incpitrprsbemdsdsihe e seny, resulhiig est ed by
m Xi ng d.stirring 100 5 . wej,ght parts. of Dbisphenol F type epoxy, nononer
(Yuka Shbl 1R FbHBRTHAReHo i el LA 943 9E thY GonRRghen Shr 1 671%F 02
ball-1ike Q)%L%cl es (Admatec, CRS 1101-CE, the maxi num size of particles
shoul d be the thickness (15,n) of the inner |ayer copper pattern to be
descri bed | ater) AbcofinkRto ShAUEF AGFedt 3MBLEIpre¥iRNi kAL fors Us frRcess ar e
coated with a silane 10 coupling agent and 1.5 weight parts of a |eveling
agent ( SANNGPOme PERENGIceSUat riomeivradl] tisd ¥ ghdllee Thesefvset yhotia helan xture

to 45,000 to 49, 000 cps at 23 t 1 _C. [Hardener Corrposition_(Z)]v,
and the solder bumps can firmly be connected to each other, improving
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6.5 weight parts of im dazol e hardener (Shikoku Chem cals, 15 2E435’$% The
resin filler constructed above is coated on both surfaces of the, BQ’UU
within 24 hours after manufacture using a roll coating device) thereby to <
“fill a clearance between the conductor circuits (inner |ayer copper
patterns) 34. The filler is then dried at 70 C for 20 m nutes. 20
Subsequent |y, one surface of the board 30 is sanded using a belt sanding

machi ne an .bel t sand per (Sankyo Ri kagaku) to renove the resin
filler 40 g%%pﬁg?%lgﬂyr 8%{]}%&2]#%6&8‘85'& both inner |ayer copper patterns
34, After this, [R8d3tibAqS Gle dieDRRESid0 shietduldrethd rdrp%e der al ches

made by the belt sandi ng. ter this, the resin ardened by
baki ng at 3QfhdstfortemiROtrestl iA20a€idPNatdt €€ B tedato h5EbaEsE or one
hour, and at 180 C for seven hours respectively. After formng the

conduct or oreasgst 8l B#)ing hize bdimisdva®ss 916l Kal iindode fjopmdda theropsmirg- et chi ng,
and then is treated with a catal yst sol vent consisting of palladium

chlori dé® ah@l RS §Bo¥edci d thereby to add - 21 15 MAY 2002 a Pd catal yst.

The catalyst is gh tivat d th d 30 is.dipped i
ellcct ot ede. pl at MG S04 AR reahar Sepdty oF B troseriol BRI BhE Copper

sulfate, 3 - | nj cK ; - / f
conpl exi ngsgléfeér?%? og.%mxéljlao?(%len%[ﬁ/ ?Aeo?&ﬁsd% |%ﬁ$ﬁ’§{p}&;ﬁ(})§6ﬁ¥) e,te%.tg E(k%lo-' 5

ol /1 of bebaiecprdebsy. OThek@Fdredf tie SdHekardeds bbvRea gt via\hslsl ntHeheni cal

| ndustry, Surfynol 465)) and PH=9. One minute later, the board 30 is

vi brat ed i notbtchoweritrcwidl amid sblateir Zmmpal fodtined chemros, ampebeiepyovédseconds
thereby to forma needle-like_ alloy coating |ayer consisting of Cu-N -P and
a roughtd ayer onSttfeauentilscselesr bimos e twish cohbripetal. cforaad 08 Be. 10

Furt hernore Sn er.o . 3~. un.i.n thi.cknes not ilJustrated) is forned
on the surfs%%ccgfotjt ﬁ%e P’b?]éj‘ﬁp? ﬁ%}%%ef})})yaertﬁ}?%’r{]gs@ﬁgfgmf? n Ipéezfc???%en on the
condi ti ons ,Qf - Ci ol ¢ I

t hi ocar bamnge?xqgiézeg)fg#di)gplt—ﬂlgﬂﬁe%b&g%gl?239%5€4§%p§fog§%sv,}at 029 s"(t?gi 1“3 g{:fe of the
substrate @aypdrcod eheel 8@ aniSthEh@laxpbaipat | ahuf,Ochdadnesacéieskngtivdua package
substrate will now continue. (2) The raw material conpositions used to

adj ust t he thetvérl katienard thsiselders blegsocarf bkl improngdB are stirred and mi xed
thereby to obtain an interlamner resin insulator (for lower |layers). The
Vi scosi1t5y of the 20 layer is then adjusted to 1.5 Pas. The raw materi al

conposi ti oRs. t nuf ure a binding material of electroless plating
fol |l owi ng E§éﬁﬁgﬁcgﬁp@inr ?gg)trg%ldxgﬁi xed thereby to obtain a binding solution

(for the upper |aygr) {on etRct 5Qltes%1P| Al SbwidPe WhPGe8YdrY pPintlhe
solution is then adjusted to 7 Pas. 25 A Raw Material Conpositions for

Manuf act ur whgirg Biardi augohiingr tabh fiest Embedimehtess tRekairenent( Lipyeartidgyer
Bi ndi ng Materi al 2: [ Resin Conposition (1) This resin conposition is obtained
by mixing and st Figd.-ngt3® ansi diseraes shovote a precsss fooimenifartobing Hed by

di ssolving 25~ - 22 . 15 MNAY 2 acryljc-nodjfied cresql nov C epoxy
resin (#@ pﬁBﬁt. 3)‘7%8?1%?3’”% di‘%@%‘jdlf‘%l% tﬁ/l_f)érs&t e"i"’ﬁb’ﬁ‘?&n&r % on of
80wt % 3. 1%r¥\§éth¥nv%ﬁHo§\;°f phot osensitive nononmer (Toagosei) ARON X M315)

0.5 weight "part o anti-form ng agent (SANNOPCO S-65) ~ and 3. 6 weight

parts of NWP. 5 FResitni£npesdst seutibrall vildW shdwafik h @@MAQsldr Rintedobt ai ned
by m xing 12 weight parts of polyether-sulfone (PES) ~ 7. 2 weight parts of
epoxy resi wiparg badrdsaccBadiyng tChasecald émbdditent e, theginesent Potemkidn: OHmM i n
average dianeter ~ and 3. 09 weight parts of the same epoxy resin particles
0. 5~min averag&igar 8t &0 ryeqd isgEansy shavdne adeasgsSEOREIGHE2GFHFIRE of NP

toth j xt tirri t he .m xt i bead ill. d
Composi 81 ortfe B EHAVEE 1 BERACPLEOR SOETE PERPTALDER APRGHCBYP AP BT End.
tirri 2 ' . Of i.md | e hard Shi koku Chemi cal s,
ZEIALR/rZIOrC]:I%I) ~°¥eﬁlg]&£?%ﬁll%sb@ﬁ?gﬁg:" ma gﬁgt g-i ﬁirtiegtez)r ( (C= bg uGei g%ﬂ f?g:tcure

| -907) 0.2 of Fig. 11 is a cross sectional view showing a multilayer printed
wiring board according to a third embodiment of the present invention;

Fig. 12 is a horizontal cross sectional view taken along line B-B
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- & weight part of a photosensitizer (N ppon Kayaku, DETX-S) ~ and 1. 5

wei ght parts of NMP. B. Raw Material Conpositions for nmanufacturi np§tﬁ§b
interlam ner Resin Insulating Material (Lower Layer Binding Material) Loy,
* [Resin Conposition (1)] This resin conposition (1) is manufactured by
m xing and stirring 35 weight parts of a resin solution obtained by
di ssol ving 25% acryl ated cresol novolac epoxy resin (N ppon Kayaku, nolar
wei ght 2500% |ntoHPI\/DG at a concentration of 80wt 90~ 4 wei ght parts of
phot osensi IV A dﬁErHZS (Toagosei, ARON X I\/BlS) 0.5 of a weight part of
an anti-formng ﬁ

of .
[ Resi n Conpositi o %%'mggp eeg]lat‘i{rﬁ'&%rfﬂ%%mflg c?npliof)esf ggﬁﬂ}aglllgrﬂfzuf)vlgw‘iwsi ng 12
wei ght par Tasmuqft1pé%tle}‘eﬁrjiﬁfedsWifl‘ﬁ@eoo(ag)g%}:cord%ﬁ%:‘cégth‘éﬁfﬂl}ﬁ Hdblifnelt o poxy

resin particles - 2pp~ (Sanyo em cal Tndustries) Pol yner
Pol e) 0. 5thepresersyvéfivgeicti;ameter then adding 30 wei ght parts of NVP t o
the mxture and stirring the m xture using a beads mll. [Hardener

Conposi ti on (3) ] F&8.ThT sisharaesersectimpabivipwsh¢@ngi s mibt Hiayed pryntedxi ng and
stirring 2 wejght parts of an im dazol e hardener (Shikoku Chem cal s,
2E4MZOCN) ~ Wézrwg d,@é?@rsdlas 8 a)ﬁ@‘fréhuembwlaleeﬁ of sapreéergtylnw%a%re | - 907)
0.2 of a weight EM; 1§ a_phot osenﬁltl zer q%ﬁo %/ l%u DETX-S). and 1.5
wei ght parts of 0-5( 3)41B8T M ShiP%ing LR Phec iy QFEur&B%taed with the
| nterlam NRG1{i98)dr bRAHGANY InfBhEFd Bbodiidle tevgl %&M% pBRRRGE T 1 (2)
of 1. 5 Pa s in viscosity using a roll coatin evice within 24 hours of
manuf act ur eh@fprebents ohwenitosh; Then, the board is left horizontally for 20

m nutes, then dried (prebaking) at 60 C for 30 mnutes. After this, the
board 18 is coat Bik.wil9 i saa sunss tseveiopahdiiey sbovingi amudfilagbomripiser | ayers)
of 7 Pas in viscosity obtained in (2) within 24 hours of manufacture of the
sol uti on, f"b’F]I”(SvR?&rB)?C?‘PFéhBS)éP& 'Bﬁ-ﬁlﬁgcqtéf"% ohéhe Fewrth empod hrend pintheut es.
Then, t he bIQard i's erced (prebaking) at 60 C for 30 minutes thereby to form

i nter | am n8F S1esi HYPRER 4t i on | ayers 40 of 35Pmin thickness 20 (process

(D) in Fig. 2)).pf pb@t@m%ka' Bebsls éé@ta&% b1dwstd w?hgdd) cBhR¥k lgdiwi th

appoi nted di aneter printed black CI rcles I's stuck fast to each surface of
the board 30lunay ghidted wittieg lbaatd)eFiges0 (B)| RUCAL i20n(D)ay2r () 4drear e
formed respectively, then exposed at 500 mJ/cn® using a super high voltage
25 mer ciir y diagrems /ShONITG sobuscesn fos nanafacsprimgethonuttidaptmokingiedc| es for
devel opi ng. .Furthernore) the board 30,is exgosed at 3004&) mJ/cmZ ing a
super hi ghwﬂ')]lntg&tj’é‘r%?‘iﬂfr‘iifnq E%CO‘EWé‘ﬁlcﬁ'ééf“é tl(lﬁb%rtmﬂélﬁ? Briag f‘l 'C for one

hour and at 150 El:%sor%lﬁgF? G)t hgf@?y émIe)f narlent ag@msngﬁo ggl N

insul ating | ayer o | ckne I's t provi

, 15 MAY ZO(BZod’HsTshffﬁomaﬁU‘fa@Elﬁ‘thQt%e( @&ﬁ@hﬂgﬁaf (Rnﬁlﬁ/ﬂlé?'&mp?%nt%a wﬁqhbom 61, m
upper 67, mM, which are excellent in size accuracy, functioning equally to a

phot o- rrasklbngrd‘,l | m (process (E) in Fig. 3)). The tinned | ayer (not
illustrated) is partially ex&gsed in each of the openings 42 to be used 5
as vi a-Hol es. (4Vighé2(Bar B0, BiChi B2 M) exsedisaysms shpeingnaPraFgised in

Surface of (PRAATHEIT R BroPUEr HOPRE ML TIaHeY BYGIPHOMEIee TaRE s rough
ur f aces. 10 A0AT0r¢ AR bbb serb AAICUER SHEER (P T30 IR O this
t he board Fig. 23(A), 23(B), 23(C), 23(D) are diagrams showing a process
for manufacturing a conventional multilayer printed wiring board.
25
Best Mode for Carrying Out the Invention
The structure of a multilayer printed wiring board according to a

first embodiment of the present invention will now be described with

reference to Fig. 1 which shows the cross section of a multilayer printed
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30 is dipped in a neutralized solution (SH PLEY), then washed with water. A

pal | adi um catal yst (Atotech) is thus applied to the roughened syr,
the board 30 to stick catalytic nuclei on the surface of the H#éfrm%hﬂz

“resin insulating |layer 40, as well as the inner wall surfaces 15 of each of
t he vi a-hol e openings 42. (5) The board is then dipped in an el ectrol ess
copper plating water solution consisting of the follow ng conpositions

i cknbss. 5 TReorg) dPo R oRPERaneR ShEDE ol eRyid5p8 20 "

[ El ectrol e$§1d§'tﬁ£ﬂ1’69 WQE%VI%QH Lﬂl'tﬁ”gol@?rﬁhmps é@poglljtscﬁ’dipgﬁrﬁ%ff%tre 20
g/1 HCHO .. 30 a” - bipyridyl... 80 ng/1 PEG

0. 1 g1 (6<)nnécﬂhfgkﬁil-d3ﬁ|bdmﬁ"lof @ﬁEIUS(nbt velebtyatdd) Mand s@uu@kbmstm

el ectrol ess copper plating film44 fornmed in (5), then a mask is put on the
filmfor esupoﬁ gt tam 90daed foneornedt fray develbolmmgf agiotge0b&rd wdi um - 25
~ 5 MA thereb¥ tg forma pl atlng resist 46 of 20, min thickness,

L/ S=25/ 5m1 Pisseated (I—I)S°|1?FIF'P‘§‘PSC§3)8U3(1 )88%@5§éa@fbﬁ@ PSS Bleets BPYRIe® copper

plating is, [ rtipn in which the resist is not fornmed so that
an 5 el ectrﬁ‘{)@tblc Eﬁe g’f‘%% %5 per film 48 having a thickness of 20 a mis

deposi ted. Thus, of *’tﬁeotib%nérﬂgb&?to'ms?if chd Sfpa Wbl 9 aclobid BARY 99685 (1)

shown in Fig. 4) Condi tions of Solution copper sulfate. penta-hydrate: 60

g/1 10 sul tuiuilecilxged pr1PRddofitiehbsdrdel 0, Oinger 48y4Peoppey bt tignsdieindal (HL
manuf actured by ATTECH): 40 ml/1 brightener (UV manufactured by ATTECH):

0.5 ml/ 1 Opéraeiformedoritiesé ens uddsl oubtrundday@:s0Ghe/uppend @ rdens ienedof

el ectrlc current: 0.5 A/dnR set electric current: 0,18 A duration of

pl at i ngOpr 8o Beans3p havppdesnedyn the top aturherer aad gt lavgrforaedh aRathed and

d h, 596 20 th I trol | at fil 4 th
bl ati ng 1 eBrERRa T 2ot 8 L Patrd IERGPELEVELR -6t Bh ity pralleh T g a
m xed sol utj,on ofyesUbdgiel Atk and hydlieoen PaLAXE 9 w%;&médt ofofror m

conductor circuits 52 of 18, min thi c{ness respectively, as wel

vi a- hol es b§tabdhshisgigigfal dinelvech thd esgercifteelanihat edsin irmthmgd an

el ectrolytic copper plated film25 48 respectively (process (J) in Fig. 4).
As conpar edaydn4f.t hbn addivéen,i @deweretiachalel 5ptiscfagappén tbe anterdamines

manuf act.uri ng, mathdacc rding to the first enbodi i S structured as
such th® FRENgéRTH ?H/“go ayeR et evTéw URpSY dy el Og&ge e SRBUHIPHG IR

flatteni nggh iRy Bhat rkrSHLLASE 05 d8ARRE cbfucBHRARH L 95 iBLiaMtagner -

with an upper interlaminer resin insulating layer 60 and an upper via-hole
70 in the upper interlaminer resin insulating layer 60.
On the top side of the conductor circuit 72 and the upper via—hole
20 70, solder pads 86U for supporting solder bumps 88U are formed. Each
IC side solder pad 86U is formed so as to be 133um in diameter. On the
other hand, on the bottom side of the conductor circuit 72 and the upper
via-hole (not shown), solder pads 86D for supporting solder bumps 88D
are formed. Each mother board side solder pad 86D is formed so as to be
25 600um in diameter.
In the multilayer printed wiring board 10, the lower via hole 50
has a flat surface. Therefore, the reliability of the connection between
the lower via hole 50 and the upper via hole 70 can be maintained. Thus,

the smoothness of the surface of the multilayer printed wiring board can
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- ~15 MAY Z00 for meking the plated surface bright is reduced; the set
electric current is reduced; and the duration for which plating i

perfornmed is elongated. That is, the electrolytic plating is perfiﬁngAYV\nM
“asmall electric current for a long time so that the surface of the via
hole 50 is snoothened 5 and flattened. In this enbodinent, the ratio of the
di aneter of the via hole (dianeter of the opening 42: 67 a m) and the

t hi ckness - f theJdnterl amner r.esin insylating | 40 is set to
e 535, PFwenteThel O et aiaRiolR! e SR AR ckness o
the interl grimes wiPif@sbayd BSHrdddPi dhdyY&erbicelt@Fig 0VEN (1)1 NErdeRLh W th
respect to the dianeter of the opening 42 is too large to permt the

pl ati ng solddd o9 formeslufd ithé dokdryviehslet r3oduck@drefire, tleeiwpedd, nghi4A duri ng
the foregoing plating process. In this case) the plating process cannot
efficientl ysa pesuletimmdmateriahe i aleifo iof thdeecdsmmbblar ofhushethei a hol e and

the 15 thickness, of the interlamner resin_insulating layer is |larger than
4, the iaﬁé]?lé‘glb‘rtytorfet%@rf@ﬁﬂ?ﬁlPBPe‘f‘@Pﬁﬁh@1?‘??6 Kiadiohpilel prd thppurRerge with

respect to_th e g Iherefore, if the platin grat'o. i s not_elongated
consi der abf';a} %89? gg@sdse-{fe?q‘rél?%séd é)rh t%‘f‘lé’tg%%%?%‘g @er lmf'iﬁﬂa i tpﬁli%tegase, t he
surface of i@ Viarlol® acaHafhe R SARARERGHANEAM !4 AtteNGHe B3t Ther ef ore,
it is prefgrabfge tﬁat tﬁe ratﬂligo of Fﬁ(e)é“@i aﬁe@{ler Sf the vi aehole and the

t hi ckness obwdrheid hbees [5aniares flasisurtansyl & ishgv ay Rigl sl.| aTlgeefédesan 1 and
not larger than 4. It is preferable that the thickness of the conductor
circuit 52npgedn asmnderpaset | betwedndeld Lgwe2Oviecholer 5¢ mafl | tdue. upPee vieason for

this 25 wi|l_ now be illustrated. The thickness of the conduyct ircuit 52
i s det elromh R ¢ Flsse i keidd thpt the cppnect ing Gadhestalagaln "t He i ckness
of the platin st _i.s.larger .than 40. a t.he resol ut i on,degterjorates

excessi vel §Orfonégﬁlgrin%"%lr%é%%‘%e%epﬁlga%(rrwéﬁl%ha aé.d %wn neﬁ,gg'a%éogllt)seél ayer 58

i's mani f est-gechs@M Aol Ha@NdUEdRked -inZhe u§8;§ Wh\Y020Q720.Ci Lt opZedNthet he

vi a- hol e 50 of the package substrate usi ng the aforenenti oned process
(2) (processodtkhessnofite sdbstrald) SimpsthHe2urfacd 8) the eubepeated the t hat a
further upper conductor circuit is forned. In other words, both surfaces of
t he board BuBUlarer poirted wiirike Bpardi Hyaptordingto ftois Embedimehesen feat i ng and
| eft haori zaont al | then dried. After this, .a photo-nmasking.f i Imjs

att achad? seLtientd eod saphitsdy 1the diouptingreLiahind t o F Enih Bip Fouttedha

devel oped r h I ¢k . 0 [Nt 1 .Nar LN

i nsul ati ng%ﬁa%gr%lg?%e\?i gé&%\é\nétw&gg%gﬁ%rgsf(? \Lﬂgglfér%l ge’@sg%&?p?%rgggs (L) in
Fig. 4). Thgprilegurface of the interlamner resin insulating |layer 60 is

t hen roughened. After this, an electrol ess copper plated film64 is forned
on the roughenedGseatf atresefig hepdsedrwhe8Othepnalc esstrgbidnntdlieg. pBice It i s
foll owed by the form ng of a plating resist 66 on the el ectrol ess copper

pl ated fil ReeaBsetHethrgifisranerybefvean the ceetidcientc of dppere lptReBEL I | m 68 on

the 20 of a via hole 50 made of copper, and that of the interlaminer resin
insulating layer 40 having the via hole 50 and made of resin. With

reference to a conventional via hole 250, illustrated in Fig. 20 (A),

structured to be filled with resin 260a, stress can be relieved off the

resin 260a in the plated copper 248. However, the multilayer printed

25 wiring board 10 according to this embodiment, which has a structure that

the openings 42 and 62 of the interlaminer resin insulating layers 40

and 60 are filled with electrolytically plated copper 48 and 68 for the

via holes, cannot relieve the stress to the inside portion. Therefore,

the multilayer printed wiring board 10 has a structure that allows the
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I5 no-resist-coated portion of the film®66(process (N in Fig. 5). The
plating resist 66 is renoved and the electroless plated fil m64 ynder the
plating resist 66 is nelted and renoved thereby to form conduct or 5:iNA¥Ji2082
" 72 as well as upper via-holes 70 (process (0) in Fig. 5) . Then, a
roughened layer 78 is forned on the surfaces of the conductor circuits 20
72 and the upper via-holes 70, then wiring board is conpl eted (process (P)

in Fig. 6). ereafter, sol der. bupps are f.ornmed on .the .

above- nent i%‘&l%%l%tae?;%'%‘egﬁﬁgm ApH a%mgdggr)yeﬁ i 0 ESRRET PSR WAME e ow be
expl ai ned. i I [ SiLi [ bt ai 1.X{1Ng¢46. 67g of
phot osensi trigglerﬁglhigg'g%l?é(lr%r% Iggg})%r b%/\én%g%t 48C%@b%§939%aég}¥yl o

acryl i c- nodhésiopgasid %@k i GPAKehHRURSa e R iRE! GRDERGGRIOBY t4RE GREiRf Cresol
novol ac di ssol ved into DVDG of 500 epoxy resin (N ppon Kayaku)~ 15.0g of 80
per cent age Thys wekgintiog thesplvanodnca dfy peackpoxWitlesigh 4 YokiainShedd of- 28

.~ 5 MAY 2002 Epi kote 1001) djssolved into nethyl ethyl ketone~ 1.6g of

i m dazol%e RApEOREPStiShTeedRachEharagsestinEaRFIRCNS empdotsd hulthigal ent acrylic

Cam mul 11 PHPREERE, § MR <okvoRt SRS LR CAE. FOPRBRE B5910 5 of o
e mul ti Fdr e e SCHE . 1
benzophenate (KA CLE Gl uSBoRe £ e e HIRELAIRLE g% 01 o1

M chl er's ketoneifiKANS CHEMn@As). used as a photosensitizer to the mxture
and adjusting the viscosity to 2.0Pas at 25 C. (12) Both surfaces of the
board 30 manuf actarshdwn nn(Fi@) lar® comakelhyad 58i idrméd by aboneassqirdeess esi st
conposition at a_thickness of 45m The board 30 is then dried at 70 C for
20 ni nut®s istryekidad gptiee purfage ofi thet koyer Afie dple RPs that pRottBe wa8kseng fil m

t illustrat .of 5mmin.thjck whi ch cirecl . [ t
b dr awn. PLURPY R TALIOo Dol e RaEreThE bl 50 et ol y.
th ol f ; ith
DTG, 11 adhr Cro RS ROy P LORE R o Yig M T ROV IRED Chor 4

hour, at 120ifed @6 ehchithpr.ands at rdSQ+C dn0bxidiPeIFs1k Rer RINned @nf thiem a

sol der resist layer (20.mthick) 80 provided with an opening 81 for each
sol der pad sgifeglewdi thg loker viahdlel5®. arfgren i § staasd)is(ipposelsin { Qrechiddi g. 6) .
The di ameter ci]f %he opening 20 of the tops i de_pad (openi ng) 81 | s nmade
to be 183-1pnjhighdthentowsstvigohale §0 ard Be ugney ¥izrgale (/8 #e SOUIRHEd (13)

Thereafter,. the substrate 30 i i d in_ap. el rol ess, ni.ckel pl ating

sol ution offr(f)'i'-lgﬁ(."sk1 %a*egﬂ)efﬁusfﬁ %ﬁflg%tpmgg cf’%trrﬁfgloﬁli o?ﬁér'e H]etﬁf &i"llnglgléregjéb of 5N, m
in thicknegggith 19md?gtk§elrel-m@il?he8ﬁrt% €8fndek Shifhe tareeR LB 11B@esSOl UL T ON
consists of 2. 31x10-' nol/1 of nickel chloride, 2. 8x10-'" nol/1 of sodium
hypophosphivtie,hodadb0la@bxA®-uppéokid hofe FOdilNmoittheahfectil bBhcd &k i S t hen
di pped in an electroless gold plating solution for 7 mnutes 20 seconds at
80 C to forife ysfares 4daecand HgarofBshefopenid@m42nanhib@kefesbe dowehe ni ckel

| at ed 81, t hat, sol der. . 86 133m - 29 , 15 NAY 2002
8i :rrgt eéqﬁyggléerf P‘irg‘ﬁ B?af‘lflsﬁgls’t‘%lg?a gg’,’“a#hg%‘gF@éFp&?&d]sr‘tgﬁ%"tléﬁbﬁ?%rﬂi amet er)
f d i : i i h t | d
ol ati ng sol [Py tTnE I &S oflf ABIAGETSoNRL drld Hradhhs o Shdin il b S22 07

87x10- " noldrdwitfg, HHEOLNAET i8S bEBeed thd 6/i40101e 8B/ ahd0fo SOfHedMCLAd ate, 5
and 1.7x10-" nol/1 of sodium hypophosphite. (14) A netal mask (40 ~mthi ck:

not il ust raeeihgshe ami) 62 @en ther iproved. The surfaces of the upper via hole

70 and conductor circuits 72 and 52 are subjected to the coarse process,
25 causing coarse layers 78 and 58 to be formed. Therefore, the
adhesiveness with the upper via hole 70 and solder pads 86U formed on
the conductor circuit 72 can be improved. Moreover, the adhesiveness
with the adhesive agent 60 for electroless plating which is formed on

the conductor circuit 52 can be improved.
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- ((160m di aneter) is set on the board, and sol der paste (20, min anﬁqﬁﬁ 02
di aneter of particle) is printed on the upper side sol der pads 86U YM@
openings 81 of the solder resist layer 80 as well as on the | ower 10 side

" sol der pads 86D in the openings 81 of the solder resist layer 80. At that
time, solder paste is reflowed at 200 C thereby form ng sol der bunps

(sol der bodies) 88U (133mdi aneter) on top of the upper side sol der pads

86U and si nul tan ] . i 88D (600. m
di aneter) on topﬂg%é{%ggggﬁ @%@?%@ﬁéggggg%aégé gg‘%‘&%% gﬁ% %(E))Fnlrﬁ etes the
sol der bunp WHENUARCHEIdeRBr HedCRRS f&RBerldedto Fligs A2 fescri bed above, the
multilayer printed wiring board according to the first enbodi mnent nakes it

possi bl e for the(Wi a hotempetreclhd ldini etk I39A ¢ppbecined fiestelmc hbandtibeingwi t hout

any wring. Therefore) raising the density. Wen the |ower via hole and the

upper via hdite caprercirided? ed ohtréansls Qﬁ/hém,ard 138 maglei efbigl 225y epsfxyt he

connecti.on be.tvveeBTt gsu p?r (f”lnd l ower, via haol es ¢can be mai n(%)ai ned because
h I

t he Iowé_r UPE Ol &' has 5% B} esEﬁlfa_éé%E)aﬁ’gflﬁdﬁré@l h“ité‘iFlé'fetsso IPHESsur f ace
of the viadpbeslg bON Bl conecti an, SiNpe: 1hs.Lowes, viacholg has a flat

surface, € Snoothness an aye rinted wiring board

can be mai phedcPRthZthc@¥BPtd FordindBPEhyeH @ B&I%titérr%m%ﬂ PRESKE fackle
structure of a nmultilayer printed wring Boar according to the second

enbodi nent obfthiehogrde3®eprocesentd) otn Wigl 2how be described with reference to
Fig. 7 which is a cross sectional view showing a nultilayer printed wiring
board. The mul ti T8/ subgirehe 8@ bavinagthsobnterzdo cetrennpdtiern 3¢ formeds MAr

zop~ t ilJustration i s, conposed as ackage board. |nner | ayer, copper
patt er BEg’%rr?(?“B‘AF, clganed WéEE vased %%‘F?jli?%ﬁbe F%Vél“%f CQPREY; BRMEE N Gt the top
and bottom | a t oar 0.0of th ' i nted

W ring bogﬁgp@%q' I ﬁﬁérﬁegﬁ%ggrgsﬁ%%gr%ofs g"‘ﬁ?’urés’%fi n1#e§1%§é¥és%g§£aéﬁﬁﬁ attern

34) a Cond%h&rioﬁic&ﬁﬁﬂs%lci%%g8gf/?|rcoﬁl§éra§{11if§m,n@. gg%ﬁli Sk Isunea el tis é/ge | ower

interlam ner resin insulating |layer 40 therebetween, is fornmed. |

addi tion, aitmwescidj @9hgdles&llunhyboshvephitthy Guody 1t e ik rdced |aadiMérgAlesi n
insulating layer 40. In the upper |ayer of the conductor circuit 52 and the
| oner vi a- Berfacs@ctaye agandrangshavioe ebod ket ofhusi rcedarsgdayer 88 daywd. This

circuit,_contai.ns an er interlamner resin in ting layer 60 .and an
ulppelrJI Vita- ﬁoJfI Cgﬁeﬁsngf%e “d’lbﬁég qoﬂ?%%‘(’ﬁa‘?ﬁ ﬁé‘l?pef LﬂﬁﬁL%éﬂgﬁkﬁoﬁéqqré{?e]f 60. On

bads 86U, 1 a7 BuBDNT ot e e Eiskrdlefiy AP SRS QLARR@ i 52 O
sol der padrggll).s TRényetheSubasrdte 306islA3MmddwithaaRe Ll andthdnhmersed
in electroless tin-substitution plating bath composed of

0.1 mol/1 tin borofluoride and 1.0 mol/l thiourea solution at 50°C for
20 one hour. Hence, a tin layer (not shown) having a thickness of 0.3 wu
m is formed on the coarse layer.

It is possible to level the surface of the substrate by applying
resin to the surface of the substrate 30. In this case, after forming
the inner layer copper patterns 34, the board 30 is washed in water and

25 dried. Then, the board is treated with oxidation-reduction using NaOH
(10g/1), NaCl02 (40g/l), and Na3P04 (6g/l) as oxidation bathing
(blackening bathing) agents and using NaOH (10g/1) and NaBH4 (6g/l) as

reduction agents thereby to form a rough layer on the surface of each

of the inner layer copper patterns 34.
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- bottom side of the conductor circuit 72 and the upper via-hole (not

depi cted), solder pads 86D for supporting sol der bunps 88D are f‘pﬁnpmy Zhigh
not her board side solder pad 86D is fornmed so as to be 600umin dianeter.

© 20 The nultilayer printed wiring board according to the second enbodi nent
has a structure that contains a coarse |layer 58, fornmed by a coarse
process, which is placed on the surface of the lower via hole 50. That is,

the coarse layer, 58 . s..provided for the interface tween t | ower via

hol e 50 and the I}JE%%IW%\}? “hot @a%?°%8$8¥ 87%° ?}heefotqjﬁwmgaraﬂ'@ﬁﬁﬁ@ 50 and
70 can firghypoRetidasned to each other. An oxidized filmis consequently
formed on the surface of the |ower via hole 50. Even if stress is inposed
in a direc{Reyini Compbsttiohh@)lower via hole 50 and the upper via hole 70 are
separated from each other by dint of thermal contraction of the
interlaniner resThisi newpoaiting (lyés mBOjfdshed by3dixing-and SMYr2pp+00
reliability of the connection between the |ower via hole 50 and the upper
via hol @ 7Hetst B taeninbisnhercl Rohwsvenory dioneass SYW@aShel 15 gradgeular t he

Formed o BeldB iRl 1t et Poder el icBebl-Tone TrilR088502 5 °° '°
Ther ef or &, (AdifacbOWRRS 181106 €10 n@fihuh N 10PRCPaiB1 801Ro fENRLI T Y be

connected to eac er even if stress i1s inposed in a vertic direction
as illustrghisknkss (T6umrocFWHRU nhBr WY e&tobpér paWern Yo Be lMEkEridBd aatk) he upper
via hole 70 are separated fromeach other. As a result, the connection

bet ween t hé. 6iowen avereghaliem&eramdet hbelpparfaves aholceat®@ ¢ithcanilame

mai nt ai ned. The side surfaces 42a and 62a of the openings, 42 and 62 of the
| over ilft eFPuRtinereeerti And s Bl waighl Peayerf 40 larel ingecaaeppefSANNIEEP) ani ner
resin insu i yer, 60 are subj.ected to th oars rqce s shown in
the drawi nggﬁﬂpﬁgrée or et} uﬁ&ﬂlésﬁfeﬁésscé’swyt ﬂ?tﬁi‘g Wixiuﬁ%l% Szf%gﬁ%ﬁg 70 whi ch
are fornedsymoohgLREMINGS 4@, and 62 can be 15 inproved. The depth of the
recess 50a nmay be arranged so that the recess does not reach the opening 62
of the uppéHardeher ICampdretisresp)] i nsul ating | ayer 60 and within the

t hi ckness of the conductor circuit 72. Therefore, the depth is within O.
5-y30 a m G eat 651 wesghti paitspofs doidezohedarddner| Ghekokr &hémicel0, nade of
20 copper, @n@ the interlamner resin insulating layer 40, in which the

| over i%a REPEEW has been formed and which is made of resin. This stress

is due to the di rence. 4.0t he etficient.of thernma XP i et ween
the via hole SOTFéége?ﬂ“e?}inltegr ogﬁlgﬁlézfceér gé?vr? Fhsa %etdl %rblbf)g}ilesrﬁpf}ﬁ.ggf?e

convent i onghe BbadHY Wit D024 BSEHS ¥ 6y %ﬁﬁaﬁﬁfz@h}??f?a%@lfi:@atigg_déﬁ)ce?nd 25

having a structure that the inside portion is ed with resin 260a is
abl e to relthenebytthef dilreesbedrantdbetwesn nth@ @0aductot keérqliat ednoeppayer248.
However, the nultilayer printed wiring board 200 according to this
enbodi ment cwrm?étgma)c&r eThengilleRd soeni drged 42 BheC dor gp Rifates.

interl ay In i | at i I 4 d g0, are filled with t - 32
15 WY 3002 ol SHPTRAGR Yol 115 BYdPen ofofsoroud Khdceriat Uehis di &lFol co.

Th f , t t [ t I S t] , th
mit 1 ayer SBRECERT T BATEARE Sy’ FXEhabr (SRR R Pene e

i nterlam nghe rR8IM fliiMBad abidbepl A%ey 48m thBdsUrTecdPBEIbItAt AiedNiayer resin 5
i nsul ating |ayer 60, axe nmade of a conposite material of thernoplastic

resin) havicogpegr pitterenddi t Wftanthishethewosetthcngf ribei ar@olds bebehtddy
occurrence of cracks can be prevented. Although a conposite material of
t her nopl asttP &Pk srrahehestmadpbs dhe palt sanding. | Af terphbgyethe YesiRital dfbodi nent

th t] i h fl i i 0, .t j
i 'y e piirey eind e o JPRC REF Phe BRFa BT et R AP MY ng | ayer s
40 and 60. a%f%pv@rfort&l% I%Urt a&ﬁisaf)fmbh% FRPSEveH ﬁoml ?es&@c@-ﬂﬂzl@rhe

conductor circuits 72 and 52 are subjected to the coarse process formng

coarse |ayers 78Aatw; BSrmihbetheesotidictrdi pirculed 341 hehealsduzdi 3riess Wi th the
upper 15 via hole 70 and the sol der pads 86U forned on the conduct or
circuit 72alkaldnehdagreasdd foresoditthashiee, agdrthes(s frtopateldatitthdl easglpitat i ng

fornmed on . . . . .
solvent consisting of palladium chloride and organic acid thereby to add
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- the conductor circuit 52, can be inproved. The process for manufacturing
the multilayer printed wiring board shown in Fig. 7 wll now be { 199
with reference to Figs. 8 to 10. 20 Since steps (1) to (6) for '1(?5”” 0
" manufacturing the nultilayer printed wiring board according to the second
enbodi nent are simlar to those according to the first enbodi nent descri bed
wth reference to Figs. 2 and 3, the sane steps are omtted from

descr ! PLL O pd BaTHE, PORIJ O NRAT, o 80 SPRLEEL e BPul b 3D 52 b3l 1O

resi st 25 has forne show | ere ere i s no

resist, is iauhlaetehlkss B1AGhERbYHdnE AR’ nPLABI 2G M)th%rl(l iB€ cbphdrow ng
conditions so that a coarse |ayer 58 having a thickness of 20 a mcan be

deposi t ed. slihfatienss.dexprrt noly106f thek«lpeni fage43%. i sx fl0r? wdl /i dthat he pl at ed
film(process (I) in Fig. 8). - 33 15 MAY Z002 Conditions of Sol ution
copper sul fcanelexpentageniydBal e« 160 mglAl ofil fadiie happrhosplgideg/ 5 Ockolihe i ons:

40 ppm 5. leveling material (HL nuf actured by, ATTECH). 40 mnl /1 brightener
(W manut A@P L gl BYracEe ECif Ool.eg%rﬁf/alsgof@fcatapﬁhvecﬁmfﬂt%ﬁ%n Bitdlg: 3. 00

1 s SARSHY, e EhRRLID UL 8 AU DN R S e

0.18 A duration acturing met hod

accordi ng tQptded i%mqiv@?mcailsanﬁtl{oﬁﬁolﬁgpd?ﬁec%ﬁ&rﬂ: sl viebp 48deB6hd0!l YTi C

plating process is perforned in such a manner that a recess 50a is forned
in the centthatehyotd f&m 9heddl d-hekech HoyradbhyingClaeppohsidtahgdffdu-Ni48 used
for formng the via hole 50. (8) The plating resist 46 is separated and

renoved by andimpoughodayer! anothe surfacemdf ehetn of Hbeejonductolresiscyl tst 3 copper

film44 under the plating resist 46 i s dissolved and yenoved by rform ng
an et chthg pr oceEBrW‘?i”B?Feusfé§“éaVrF&éﬁ Os%Mtlpdrhlﬁn%ﬁl%FiéT%‘irﬁt d

Q%Ig(r:??greg:{sgfo;ﬁ%g 0%85%€%E¥f%%ef%1%Hgtr%hgf?i].lélgf;é'lli‘ tDySa2 Cﬁgﬁp%ﬁgsdci%zltion
reaction on the conditions of 0.1 mol/l of boracic stannous fluoride,
1.0 mol/1 of thiocarbamide, 35 °C, and PH= 1.2. By the above process,
the surface of the substrate may be leveled.
15 The explanation for manufacturing the package substrate will now
continue.

(2) The raw material compositions used to adjust the interlaminer
resin insulator following B are stirred and mixed thereby to obtain an
interlaminer resin insulator (for lower layers). The viscosity of the

20 layer is then adjusted to 1.5 Pa-s.

The raw material compositions used to manufacture a binding
material of electroless plating following A are then stirred and mixed
thereby to obtain a binding solution (for the upper layer) for electroless
plating. The viscosity of the solution is then adjusted to 7 Pa-‘s.

25 A. Raw Material Compositions for Manufacturing a Binding Material for
Electroless Plating (Upper Layer Binding Material)
[Resin Composition (1)]
This resin composition is obtained by mixing and stirring 35

weight parts of a resin solution obtained by dissolving 25%
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- 44 and electrolytic copper plated film 48 and having a thickness okrﬁ&z éﬂ
15 ~e m and the via hole 50 are formed (process (J) in Fig. 8) 02
enbodi ment, the ratio of the diameter of the via hole (dianeter of the

) opem ng 42: 67 ,u n) and the thickness (20 a m) of the 25 interlam ner
resin insul atlng | ayer 40 is set to be 3.35. If the ratio of the dianeter
of the via hole and the thickness of the interlamner resin insulating
layer is 1a9fy1'19“\ﬁfd’1fiéhecf%%m Row1bb e g)ﬁfpxee%tln Rb@agulgymtnﬁorla feldig opening

42 is too large to permt plating so ution to |C|ent I htroduced

into the opewO)NGn¥? DMDG tahea feohegRragion! &t BOGLY: 345 weﬂgﬁtl\fba‘ftaQQZ process.
In this case, the plating process cannot efficiently be perforned. If the

rati o of t pkotdisansittére abonoiee (Tamgbadie ARONIX M315)hi Okheresghaf pattteof raner | ami ner
resin insulating layer is larger than_4) the dianmeter of the odoeni ng for
for mng t héMvi-4doHbing @%e“tto@AlNa PREE: i 0R) fé‘§ée°ct6 Yoiehheaste@ft WE. Ther ef or e,

i's prefEFabl eCthat t.he @ io of the dianeter of the via hole and the
th| ckneds &FETHeCIMPOEH ISR (] resin insul ati ng | ayer be larger than 1 and

not 1 arqer 't han fu: Lod 5 BRBHEFABL 351 dient B EHASEE uplpskgreensuct or

circuit 52 be 40 ~ mor sm m or “sma e reason for

this 10 w bblpanebaudeser (PBSY; 7. Phe ikt ﬁ&&@&ﬁ Pbx¥ P@s@%@lﬂf&l@é (Shfyeuit 52 is
determ ned by the thickness of the plating resist 46. If the thickness of

the platingheisabtindssirdegePolymen Pb0e)a Infuit e aversgeud ianatetetard r® es
excessively to deform fromthe required shape. (9) The coarse |ayer 58 is
provi ded f&?lgmep%”éﬁ@@c&hérsaél?re@mﬁ resgngRrpiclepd. Bundn eseragsaghitiche | ower

Vi a hoI 5 Iar ), above The coarse
| ayer 5 g k‘%‘ Bgd e@éﬁ)‘?%P tﬁéﬁmt%ipé&x%ﬁ%‘ggt&}qﬁe recess
50a exi stl R |"ert‘51lee ﬁgmgrgl egggt"{l?p of the via hole 50 (10) Steps (2) to
(8) above are repeated so t at a further upper 20 conductor circuit is
formed) Bot[Hasdéhba@REp&itise (BPRrd 30 are coated with Binding Material for
El ectroless Plating and | eft horizontally, then dried. This is followed by
a phot o- maski ng ﬂhisrrhbls:lemgrsa@mmsalltyoraﬁsa:bheﬁxekiobsbmﬁhitmumfchseisrr@ﬁg tZzhe board
30, then exposed and developed to form a thickness of . the

i nterl ani né’?l$hstsP€Hft|Sr%fuﬁ%tlmh@aﬂoé?éﬁr@ebr@bﬂﬁ%‘é Cé@mwatlﬁ 8@'@%@5& @vi a- hol es
?ﬁ)sul(g{ o P é}l—g)p%rg %@ng%t?dﬁéw@% Al?al ?{%hyﬁl grngtag‘#earect?ol gg!sor%copper
{51 1o gt eyomyan oo st gl s 1 e
el ectrol espactppernMpl ated film64, then - 35
B. Raw Material Compositions for manufacturing the interlaminer Resin
Insulating Material (Lower Layer Binding Material)
20 [Resin Composition (1)]
This resin composition (1) is manufactured by mixing and stirring
35 weight parts of a resin solution obtained by dissolving 25% acrylated
cresol novolac epoxy resin (Nippon Kayaku, molar weight 2500) into DMDG
at a concentration of 80wt%; 4 weight parts of photosensitive monomer
25 (Toagosei, ARONIX M315); 0.5 of a weight part of an anti-forming agent
(SANNOPCO, S-65); and 3.6 weight parts of NMP.
[Resin Composition (2)]
This resin composition (2) is obtained by mixing 12 weight parts

of polyether—sulfone (PES); 14.49 weight parts of epoxy resin particles

_23_



, ~~ MAY ~o00~ by the forming of an electrolytic copper plated film®68 on the
no-resi st-coated portion of the film66(process (N in Fig. 9). Thgﬁ)IMAYrng
resist 66 is removed and the electroless plated film64 under the'plating
“resist 66 is nelted and renoved thereby to formconductor 5 circuits 72 as
wel | as upper via-holes 70 (process (0) in Fig. 9). Then, a roughened | ayer
78 is formed on the surfaces of the conductor circuits 72 and the upper

vi a- hol es 7, h . i L -hoardi.s,..C ( ( i - g. 10).
D) Sol deenh Rt B8 L B0 PR nr RUTR) 4 i A B6ERES Rapb el Rege
substrate apeR@AdINEBSAHTRNPHASASST NP 10t Hel B xbiiFeSindesties] diethe milk t{RY OCeSS

(Q , (R in Fig. 10) . The nultilayer printed wiring board structured as
shown i n Figing awbsadsubjldct ed to heating tests and heat cycle tests by the
inventor of the present invention. The results will now be described. A
heating 15 [Hpedeses Gompopidipor@l at 128C for 48 hours, and then whether or
not the lower vig hole 50 and the upper. via haole 70 were separated from
each ot htr was dgf‘l—ﬁ‘ }?‘Pﬁgﬂeﬁfoﬁmf)s‘;éf;m“n&)t%o}é%ﬁ%d gé@ﬁi”d‘rg W HLIAKE IRt i cal

m cr oscope. . a.r t 0.separat i on was ebserved. .Siml at cycl es
from - 55C2t @9@@@%\%@% é)’fr%pé"é]tdégo%o E(‘)rdtelm?’rresg,g)hl':'?fr?([ﬁt_1 t% ﬁ%"ﬁl%ta E%af 2%%%@% ’

M Croscope 2Qe i MY 302 0R86Yi% it M of @18a $RELY,OMrgard 1661t 0. 1O _
separation was observed. The results of the above-nentioned tests, nake it
possi bl e t mfconkighd piet of hephatbiédsayeterpNipp&d Kugakun PEDKER)d acicdridi ng to
this enbodi nent, havi ng the structure that a coarse |layer 58 is interposed,
enabl es t hevelighferarisaohdMB. 50 and the upper via hole 70 to be firmy joined

25 to each other. described apove, the nultilayer printed wring board
accordi h§ to the @Qﬁ%ﬁﬁ SURERSES nfh%égartdh%res?%}éf‘dvrléhttﬁ?Stmttﬁ’éla\V‘ilﬁeﬁol es are

direct |y conuecked 1.0,6060. L hEreul LNt anv W ting., Thepsi i p.s phe density

can be raise ower Vvia nhole an upper via hole are connect ed

- 3C~ -5 P MACo30G, ﬁﬁngaaC}Fb1tha>%hngEr&@/169aiaﬁnlz%%furé QEMBAufRr the surface
of the lower via hole is interposed. Therefore, the reliability of the

connect i on dfetheeesluthen.upplesn, atik beamdr isvief thhdrezontad 1 pfondOnhimutes). The
structure of a nmultilayer printed wri ng board according to 5 the third
embodi nent tdentdrdedrlpsehakingl ahtd0ol® fwr 34 miowtase deser itbée whe Hopkd er ence

to Figs,.11 and 12. Fig. 11 which.show the cro ection of the tilayer
print gdl@vi riSng° Y6 rwdté??os%sd&%"l gbn‘{}Bgtsl?é“flfﬁ“r%ﬁsé oHP‘?Fé’nf?ye’f e omul til azer

P, P8 R0 g PR 31,0, B Pl LGP uppe
solution, followed by the board being left horizontally for 20 minutes.
Then, the board is dried (prebaking) at 60 °C for 30 minutes thereby to
form interlaminer resin insulation layers 40 of 35um in thickness

20 (process (D) in Fig. 2)).
A photo-masking film (not illustrated) provided with appointed
diameter printed black circles is stuck fast to each surface of the board
30 on which the interlaminer resin insulation layers 40 are formed
respectively, then exposed at 500 mJ/cm® using a super high voltage
25 mercury lamp. A DMTG solution is then sprayed on the black circles for
developing. Furthermore, the board 30 is exposed at 3000 m]/cm’ using
a super high voltage mercury lamp, then heated (post-baking) at 100 °C

for one hour and at 150 °C for 5 hours thereby to form an interlaminer

resin insulating layer of 20um in thickness. The layer is thus provided
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- 10 wiring board 300 inner |ayer copper patterns 34 which are used %ﬂ
| ayers are fornmed. A plain view of an interlam ner resin insul atir‘?l%ﬁ 2
40 on the inner |layer copper patterns 34) i.e. a horizontal cross sectional
" view taken along line B-Bin Fig. 11 is shown in Fig. 12. A perpendicul ar
cross sectional view taken along line A-A corresponds to 15 Fig.ll. As
conductor layer on the interlamner resin insulating |ayer 40, as shown in

Fig. 12, a,¢ i i rm Si ine,. Vi e 50B
connect ed %vga?ﬁde]ﬁ'&(gé%%ébgg (%‘?e?%ﬁ%*’tof‘?a‘rzﬁag}‘%%ég"é' !bggerm 451#91 élﬁ_éé@?_ -hol e 50A
installed whidtherdleabslleayein 83,206cdrBE e dunASohidgusdl=al gdol # Fig. 11, the
vi a- hol e 50A and the via-hole 50B are 20 connect eg to the I ower inner |ayer
copper pat pboto-Bdsktihgofidh fdrecésy €E) dwiFigr 3)0si Mhensidnati hgel afrer 40. The
surface (tQ? surface) of the via-hole 50B connected to the conductor
circuit 52itkustrated) As patdelboexnosed dnmaghiof thieeomsomnas 4 6p thieowsedf

vi a- hol e 50A exigti ng in the plane layer 53. In the upper |ayer of the
conduct & EFr'edriol85- and the plane 25 |ayer 53, an outermost conduct or
circuit 72 with [ rlamner resin_insulating |ayer nd an
Gpper Vi achol e 700 M SeH A EL AL sl e ot Plor FopB 3P APBY ayer o0
I's formed. ad eraPPRinited thetéby A del tGhl $6hdvé dFRYY 88 nOfLR thB&ul-LaRr

vi a-hol e 50B. On the topside of the conductor circuit 72 and the upper

vi a- hol e 70f tdhel eerpadaeBabs{rtinsuld¥ion layer 405and MAdke-aaoughipuofddeng sol der
bunps 88U are fornmed. Each | C side solder pad 86U is formed so as to be
133m i n di dheusbenedlenthdipbt Tomrafightshefagepsralsapede of theeideorustfanssr d 30 of
a multi]ay printed wirin oard 30Q, .inner | ayer copper patterns 34 are
for ITEd,IQI\/ﬂIié‘?'I OF) *é‘teeoq?%'&ﬁsagz ngasl(gg/éPsFl@t h@?upﬁ\éFeq &Py %E‘P?}”ﬁed her e
means t he M. d on the.to rfac he, | ayer f.Qr t he
bott om sur g%:ig d&%g‘{ﬁn oz(iilr‘gr agbzerdgssozlégﬁr\/gﬁ@?&\q‘hghﬁg%%sfﬁefi%gg q’(a) é}t'he .

i nterlam ner reshmpal DadihitdaRe]}RY Bltoflhh) CONEMIGE Mp1Gbd GBI theDrbulgREnddor M Ng a
signal line, and via-hole 50B connected to the conductor circuit 52) axe
fornmed. | nsthfackGfupipebodray®r tofstidle ceiigtnd aiclei ranutite S2jfaae ofuther nost
conductor circuit 72 with an upper interlamner resin insulating layer 60
and an uppéntezlamigiraegwingulptimerlayed’0.i as fddmscthednneheallopuréacss of t he

conduct ci.rcuit 72 and the upper. vig;hole (not i | lustrated) , solder
pads 86D f&f %aﬁbp%gttp?lg”?oli‘ &r ‘Eﬁ)ﬁﬁ‘ﬁﬁ%s géD are formed. Each nother board side
sol der 15 pad 86Dy 5.0 0 | i i it.pe | ower
via hol e 50 of tkl?se)| %F?{olgggel% B@ntggpﬁgm% %g‘dggg%qg%%?ﬁg@agfﬁt Esurfac_e,
the snoot hpessr sdldithbtaasst Hg dhens vsfRGEnOEpBS 1o ithaysdy @ fé¥med Wi ring
board can be mai ntained even if an upper via hole 70 is connected. In the
convent i onah dlettmdess aontterdating ROmM4d of DBperimpthickeesswor it vholer d

descri bed vvitglreferen eto Fig). 21 (1), a recess 150a is forned in the
| ower via ROWE: sEpfashd(proressed® in0Big sdrormed in the upper via hole 170.

Ther ef : teriorating.the snoqQt hness,and flatness of the substrate. The
mul til ;%}gr [gf‘?"nfa SR Wﬁ%@“%?’é?%r %@gu%ﬁ?&l)r ding to this enbodi nent nmakes it
possible to smoogprgnd 2zpflatten the surface of the substrate. Therefore,

the mounting reliability of an I C chip when nmounted on the multil ayer

printed wring boasgbr §élfaeekage2sgpstrate) can be inproved. Mreover) when
resin for formng the interlamner resin insulating | ayer 60 above the

pl ane | ayer 53 i HClhpli 6@ wlifli ng the
NaOH... 40 g/1

25 o, o - bipyridyl... 80 mg/l
PEG... 0.1 g/1
(6) A market-sold photosensitive dry film is stuck on the
electroless copper plating film 44 formed in (5), then a mask is put on

the film for exposing at 100 mJ/cm?* and for developing using 0. 8% sodium
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- 38 i .15 MAY ZOOa manufacturing process (to be described Id&rﬂAy\m@?
resin can be rel ieved to the inside portion of the recess 50a in the

hol e 50A in the plane | ayer 53. Therefore, this enbodinment is different
fromthe conventional nultilayer printed wiring board described with
reference to Fig. 22 (P), 5 in that, the thickness of the interlam ner
resin insulating | ayer 60, above the conductor pattern 52, and the plane

| ayer 53, can be unjiformed., .Therefo t sur.f ace he /qudd A er

printed V\Atﬁieﬁ@byb(’i‘ér r@%pgﬁtlﬂgaﬁetséﬁég.a égo mtlﬁgt%?%geegé’ g‘t’)/gl%sée/irzé ng as an
anchor is i t:hepyi aqyLl0 hol e 50A formed in the plane |ayer 53, the
adhesi venegnggg%%we@n 1'E{hlfalébl g)rlie | ayer 53 and the upper interlam ner resin

insulating |ayer(760 ca&gb&eueRPIyoValdctdd1ot &f ebgherssipat g iisreppdieddamd nat i on)
can be prevented. In particular) the coarse |layer 58 forned by the coarse
process i stifeopomdonnin hkicduthiacesoft iheopl fomeed spethad3an ncl udi ng the via

hole so that 15 adhesiveness with the uEfger i nterga iner resin insulating
Layer 60 ielecimrlovéenllynelasedconrart BEldsi®bavinge 62585 RE Opéit nds 42 and

62 of the | ower interlamnner resin,nsuylating.,l ayer er

i nter| am n&§PopEkgdn iﬁ'%’lﬁi aY?‘Pﬁ@eT]é’;ge‘]iz %%P’alﬁgd g’g}}} Ezﬁgaﬁéﬁgﬁﬁ%gaggg process,
as shown ZQhOiwrr]l %p%igra%/i ng. Therefore) the adhesiveness wth the via hol es
50 and 70 forned i acth “openings 42 and 62 can be inproved. It is

preferabl e ¢hattidne gerbiu@bnt he recess 50a in the via hole 50A provided in
the inside portion of the plane |ayer 53 of the nultilayer printed wiring
board accor di ng ésppbhisuléateodpersathydrates ablngdt greater. 25 If the depth is
not smaller than 5 a m a sufficient anchoring effect can be obtai ned.
Thus, tlfe adhesi sulifusic Beideehdd 81 pl ane | ayer and the upper interlaniner
resin insulating |layer can be_inproved so that the interlam ner resin

i nsul ating | ayer By1Pg ipge ﬁpo‘?ﬂmany separation. Wien resin for formng the

upper interlam n?éverlgﬁ?% g'alt uléhagm{lﬂ%{u@g&rufgg b@,bm(;ﬁ) 3940 m1kd MAY 20p the

pl ane layer 53 is ap rin manuf acturing process (to be described
later), resin inpa SubfdCil@ntnaiuflaat@@dapsaRTTRCH) can. Benl/él i eved into the

recess 50a of the via hole 50A in the plane |ayer 53. Thus) the foregoing
i nt erl am n@perragsom Conditliahs ng | ayer can be flattened. It
15 bubbling: 3.00 1/minutes
density of electric current: 0.5 A/dm’
set electric current: 0.18 A
duration of plating process: 130 minutes
(8) The plating resist 46 is separated and removed with 5%KOH, then
90 the electroless plated film 44 under the plating resist 46 is melted and
removed with etching treatment using a mixed solution of sulfuric acid
and hydrogen peroxide thereby to form conductor circuits 52 of 18um in
thickness respectively, as well as via—holes 50 consisting of an
electroless copper plated film 44 and an electrolytic copper plated film
95 48 respectively (process (J) in Fig. 4).
As compared with the conventional electrolytic copper plating, the
manufacturing method according to the first embodiment is structured as

such that the quantity of the leveling material for smoothing and

flattening the plated surface is increased; the quantity of brightener
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5 is preferable that the depth of the recess 50a is 50 ,u mor %IMA}{ZUDZ
the depth is 50 ~ mor smaller) the surface of a via hole 50B which is
connected to the conductor pattern 52 can be flattened. The process for
manuf acturi ng the package substrate (the multilayer printed wiring board)
300 shown in Fig. 11 is described with 10 reference to Figs. 13 to 16. To
sinplify the illustrations, Figs. 13 to 16 show only a portion surrounded
by a chainglli . i i i h9F ciPdgiact uri ng
the nul ti |5§ﬂeﬁﬁipﬁﬁg8q%% ér]ixggrf%%ea?ﬁgggg%?g%dé (Jgh? Tﬁgt %%%Crd enbodi ment are
simlar tojihesReasand dhodutdtibieod Wiizh prabng Mepdr foamariseldnpatdd. r ef er ence
to Figs. 2 and 3, the 15 sane steps are onmtted fromdescription. (7) A
portion of ThdteisulabreiteetBdl yhayiphgt ingei plpatfomged evdtista 4mkloekasdrinn step (H)
shown in Fig. 3, in which no resist is formsd%1 IS subj§c1ed to electrolytic
copper pl atirrgnuAodes longting soitiahghe sheiace gh<he 512 hake bso%{'fo%h"?“(f;‘er 48
havi ng a thi(ﬁgness of 15 ~c mis deposited. Thus) 20 the inside portion of
the opeRi ng*421pktenelied with plated film (process (1) in Fig. 13).

Condi tions of Soluti ul.fate.: t a-h - 80 }isuofigric acid:
190 g/1 25 chori !I[lﬁ t:hgﬁse%%ﬁ‘%ﬁm |t§é§e‘fﬁth§%ﬁa?1§r?jg§"ﬁ%ﬁi Oga%% acl:%sur ed by
ATTECH) 4Q%%{e%ep6T%%edg%hiﬁM mappf gl h@dhd)hAdkhest)(20 Ou ) i/ theOper at i on
Condi ti ons bubbling: 3.00 1/ m nutes - 40 .15 MAY 2002 density of

el ectric cupt@nbmifrSredianRsskiting dater 40 ¢airseerio: bed3.13. A Hutha rew cof
plating process: 100 mnutes (8) The plating resist 46 is separated and
renoved wi ofi theedimmeser of HhedyicOokord ithp)thipknesred the 18F"e‘gialnbrll%ss- pl at ed

copper film 44 under the _plating resjst 46 is, dissolved ed by
per f or g Tasiied B 3G 10g Je¥ds 19\/% eh fﬁ@% 2_*‘?11’%?8 évéfnlﬂjtriegﬁg%f Ii:(gu %uri c acid

and hydr oggg\%,ﬁeecgggfdghe Ip&ﬁhigaﬁzcm?%%;&gg;gc&lts @i ©22n& QRO b lution

el ectrol es at'ed coppe ectrolyt 1s copper plated f i | m 48,

and havi ng g {iFrekingssy 50 BftréfRUE ih%o theoparthet & dui mghtleefG@gaire f or med
(process (J) in Fig. 13) . As conmpared with conventional electrolytic

copper pl atylBgingt frwcesniuf dntthis rgsevethroplatdeel procassi eanapb ¢ff idsntis
structured as such that the quantity of !evelin(f:| terial for snoothing and
f1 at t eni ng beheenfoamedd sUf fthe eatso jofictheadbapetehel quent 14 305‘1‘ i Uit ener £ or
making the plated 15 surface bright is reduced: S tidaq gurrent is
reducedl%nd:%tl e&ﬁr‘gtftbenl?‘berﬂ%]i“%ﬁ 15 5% ilﬂﬁﬁiaggrﬁ?etrl%gerrng% lgég%gl %Hr?gat’ed. That
is, electrqlyty; bRk doiihh theSial hole! BS kB Qatky Wt for a

| ong tine gggt#%{ngt%lebg%rh aocpgﬁgigofﬁ (\)/%’Mé Eolg SOBO(see Fig. 12) which is
connect ed tQshbe €ONHeCEsTthpatherdtope, i eenpldténediuaatiohl &4 mehed. 20

Moreover, a recess 50a is formed in the central Eortion of the surface of
the via holalob@etedncansidgriabty hapeess3s fprmadsipihe epabiad RFALO%-helpl ane
| ayer 53 according to the third enbodi nment ist.Ol gnﬂ to gfga%'e Thus,
making it podsiceFe e surfeseefdhe s brlergnntbs srptiensdandddaki e bl at ed
| ayer wi,th which the, via hole provi i - | LayRErict &R Wikl ed.
I\/breov\(,a\n?{,) tﬁgrﬁfogteedltsﬁfpg@gelb#) ?htggfﬂlhﬁgcftt\??a&hgfbgd i'ch is connected to
the conducto (Pald €hd thakesfdBthenREbriaminer resin insulating layer is
larger than 1 and not larger than 4.
It is preferable that the thickness of the conductor circuit 52
is 40 um or smaller, ideally 20 um or smaller. The reason for this
95 will now be illustrated. The thickness of the conductor circuit b2 is
determined by the thickness of the plating resist 46. If the thickness

of the plating resist is larger than 40 um, the resolution deteriorates

excessively to deform from the required shape.

9 Then, a coarse layer 58 is manifested on the conductor
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- I'n this enbodinent, the ratio of the diameter of the via hole (dianeter of

the opening 42: 6? ,u m and the thickness (20 a m of the interlggm
resin insulating layer 40 is set to be 3.35. If the ratio - 41 fl?Eﬂﬁi\sz

20D2 of the diameter of the via hole and the thickness of the interlam ner
resin insulating layer is 1 or |lower, the depth with respect to the
di aneter of the opening 42 is too large to permt the plating solution to

be suf f1cl entdure 83 nREUEES {ahord B DB REdel DurkpesckOIPUREAD Bbat i ng &

process. In this case at1 ng process cannot e ci ent e per f or med.

If the rat b@oﬁmehﬁ%n@dm&@é’s @) t(Beoctsa (XO! en @Dgl the thi Ckness of the
interlamner resin insulating layer is larger than 4, the dianeter of the

openi ng for f or m(HY t htepsa(Note (83 amorér&ag@i \spttrharteasrfectharoumaar dept h,
causing a recess to _be fornmed in the cente thus a fl at surface 10 can not
be obt ai ne@oNdHsEPRLEFRLIti s f%rmﬁijefléﬂéb?léw?% horth sugtacssof theebertdhet er of

o Z?Sé?()'? Rt rodatad it AgEnd Mokl e P EORElsshrpath et et o ne
Lhi ckness gbr Ag £090UELRTrGLL U770 RhANS Ak YL i 13K 00k ™ O

smal | er, ~ mor snmaller he ‘reaso this wl now be

descri bed sz&ﬁeuhl@ka@ﬁﬁs@ffabeﬁ oFOFHAUBA A 30," €Mt efsbs8lthndl @R lbpader 53 are
determ ned by the thickness of the plating resist 46. If the thickness of

t he pl ati ngorfesi she itbidkaegef2a an cﬂ’OtHeemtethmneasndsmlmaukbaueg layet es
excessively to deformfromthe required shape. 20 9} The coarse | ayer 58
i s thereaf @Qrprﬁi’bdﬂddwhfwe“tlﬂés Swiarbelasr 6% ,(@1{90@5552(3, Gpa‘ﬁ@ |1 4yerT™®3” and t he

via holg 50 0 bstraeSO usi.ng. th £S5 s described in step
(2) above CPF ‘?W?)”}tﬁr "{j“eﬁﬁﬁsm ]("fﬁfa gﬁ% § td 1) FARPEpeat ed so
that a furyber, tengo 28 % 180BAEL O oRA BT easflfmr@@qs gL ich e tuo s des

of the substrate an adhesi ve agent ectrol ess

pl ating, apdugHeand tsblefa%wwttmauoeaﬁmq forabbonway fnorigt Fnd 'IerlsZi(UlflﬁHOy . _This
is foll owed by~ the substrate 30 being dried (process (L1) shown in Fig

14) . \Wen byhtheufqpeing ao;ﬁear pbétingeresli stn 66 |caytre BR:citsolrsat ewpper thatdve r esin
as described - 42 MAY ~uuL above, the resin can be relieved into the
recess 50afaim fhe tb?fabﬁ(floém%,d@ﬁ ﬁ“?h@tEPb}ﬁécloﬁgﬂé‘?r BntedHd i P8r® thiaki ng it

G cut (52T R voehed R Fioti o ah t60m B Pva 1) HoF At Aent or i on,
?gdt Lgagdﬁgggﬁ%nrgggﬁs?:s@% Ps LRKEFeddhd TRMMBLGH1ENRep T AU IAANGPUnDS rel | eved
the plating resist 66 is melted and removed thereby to form conductor
circuits 72 as well as upper via—holes 70 (process (0) in Fig. 5). Then,
a roughened layer 78 is formed on the surfaces of the conductor circuits

20 72 and the upper via—holes 70, then wiring board is completed (process
(P) in Fig. 6).

(11) .Thereafter, solder bumps are formed on the
above—mentioned package substrate. Solder Resist Composition will now
be explained.

25 Solder resist composition is obtained by mixing 46.67g of
photosensitive oligomer (molecular weight 4000) obtained by
acrylic-modifying 50% of epoxy groups of 60 percentage by weight of cresol
novolac dissolved into DMDG of 50% epoxy resin (Nippon Kayaku); 15.0g

of 80 percentage by weight of bisphenol A type epoxy resin (Yuka Shell,
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- Subsequently, a photo-masking filmis securely attached to both sur:igcﬁﬁoﬂll]Z
the board 30, then exposed and devel oped to formthe thickness (20 :;u m of
the interlamner resin insulating |ayer 60 provided wi th openings

(via-holes 62) (process (L2) in Fig. 14). The surface of the 10

interlam ner resin insulating layer 60 is then roughened to forma coarse

| ayer (4 a mdepth: process (13) in Fig. 14). A coarse layer is also forned

on the si d%p%trtfea@@%l 2?19501%@&‘ di%FBSFIIeﬁﬂyP?ethﬁie tnkgéoﬁéli ?:6£%fe|irﬁﬁfea§gieess

copper plated film s placed on the roug surface of t oard 30

(process (Mardéneri gShilku ChendiSaff! I2ewedcRY; the Jromul fralenofadypiati ng

resist 66 on the el ectrol ess copper plated film64, then by form ng of an
el ect r ol yt imonoweyp E¥ippbmiedaliu, | RG0S whiich hie photsreséstive omhewkrpot.thgoof of t he
film®66(process (N) in Fig. 15). The plating resist 66 is repoved and the

5).
el ectrol es$hpisameduitivaleat gaedictmeaoparati VOl ITHASCHEMIGH., | BPEGA) { dd7kad
d thereby to f tor 20 circuits.7 Il as,. i a- hol
70" (pr ocbs SECOFCR FreETE a8y oG, AEhdSIEEe. $ofDs Tienn RuReg oh cho
f f ] viash hen th
surf aces ohehBHANMIANCLARNELS (2,A0d {DBoHRRRTL My akeS Mot hen Lhe

W ring boar conpl eted (process r“bunps 838U

(133, min ofi ghiRireyRetdh® (KANTURHEMITAL N @sedPa PP BYSoIBNY ik 0Ratt Patkmigeusdbst rat e

and sol der bunps 88D are fornmed under the substrate as per the first

enbodi nent afipraigessingQhe YER3cdsitfitg. 2.DPa-sae T &C. 11) . The nultil ayer
printed wring board according to the third enbodi mrent was sub jected to
PCT tests and hedt2kPettesurdgees offtie based 3 ganufpgtured irs (19Aer200gted 11 now

be d | bed., Th It il inted W ri boar.d jett t PCT
Cast 1 nithinieHR (HE R SoIJEY Tor 131 CORETAD HoAr Ak o2 TRt o 8% and f or
test in b ki *BP 1 o _
prossure. tRert aFRY chANRN ol o0 A MRl AP U 8 ERPIFSAC

resul t) no pdebRRhIAt b Qho@b—nldiRidgF Bl BHLNEN uEBSItEd) B8 WAl iM@hi Aness Was
observed. After heat cycles from 55C to 125C were repeated 200 tines, no

del ani nat i @n wfiidhheiralieer (maskiver peesirn) i arsulledwinngid ayeck fast ofsséptted. That
is, the multilayer printed wring board according to this enbodi nment has a
structure Wurfacgsrelcdbe boerd 39 yeseeqtiyekiol shapaxnsedriocAn jud traviohet pl ane

I 5 d i hed . .bh f f.th I I 53 i
by cct b RsotRe 1B Bu 4RV RN udir B Fadfer o R B s,
the adhesi vgnegeqat yeed rhhg HA&U%J' PeEC Pk 2ul NGt ! 1Boed AR Nelouf,eSi N

i nsul ating layer 60 can be inprove As a result, separation (del am nation)

of the intendasw N80 °Cefdr3ivuts aheRébylbo Ifay®ia 66 deanredesnvayeled20/hs
descri bed above, the package substrate according to the third enmbodi ment
has a struchitle Bharotidedaitkensweningtdefor eadiojodden pathdintladéng sher. The

recess serves as an gnchor to inproye the adhesi veness be en the pl ane
| ayer and t'Hé& Rpgeénditte ?P‘Qm?FFFé?Pe gq?ri“iFr’éuﬁg't I%EI%E??OZg?Wé’F%re,

SePar athon Bt b TRl kP 31 RN I Y SR, 8 Bh SYET o0,

When resin Tor formn n ammner resin in uraatlngla er above the
pl ane | ayerpigsgpRB! hfd t& pehgoopmnuf acturing process, the resin can be

relieved into the recess in the via hole in the plane layer. As a result,
the surface of t18) fTheegaiteg, ithtesubatiater30 ésidippeduhasn rdectroless
nickel plating solution of pH=4.5 for 20 minutes to form a nickel plated
layer 82 of 5um in thickness in the opening 81. The electroless nickel
25 plating solution consists of 2.31x10™" mol/1 of nickel chloride, 2.8x10™
mol/1 of sodium hypophosphite, and 1.85x107" mol/l of sodium citrate.
The board 30 is then dipped in an electroless gold plating solution for
7 minutes 20 seconds at 80 °C to form a gold plated layer 84 of 0. 03um

in thickness on the nickel plated layer 81, so that solder pads 86U (133um
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- 25 | ayer, that is, the surface of the interlamnner resin insulating |ayer
can be flattened. Therefore, the nounting reliability when an IC chip or
the like is nounted can be inproved. Since the via hole which is|5:¢1mec2|g
"to the conductor pattern has a flat surface, the snoothness and fl atness of
the surface of the nultilayer printed wiring board can - 44 ~.~ MAY 100
be mai ntained even if an upper via hole is superinposed on a | ower via
hol e. The gt |t | r.printe e r di to the
o e, SSEHARYY 8Okl kNS B el T LD dapefoapRardiag (o L
reference tge Fogfied 8 thb)bhodtéh dille [Hr8cesk’ MDiLhisheyY aThE @3sc38¢EdONal view
of the package board) and Fig. 18 shows the package board 400 which is
provi ded wigbhd phatli€g chiyti96 consint edf therl@GmodidofEd lalcheds s macyanidegr board
95. The package hoard 400 shown in Fig. 18(U) is f)r ovided with sol der bunps
88U on its lt &fx18urmedéd of ormmeniiveehlionide; ol.a6xb) twel/daefs sodiunocigtrathe | C 90
and solder b P on,its bottom surface for connecting to sol der pads 96
of the %ﬁtﬁﬁ#qggéﬁg Q@?/#ﬁg gl pm bEPeRHFRN 1480 i s used as a package board
whi ch passes sig S Nt | C.90, and. t not.h oard 95. the top
upper |ayer and gg@téﬁg%ﬁ%sh g@e‘f’m %}fm{(hgo%:érgus%%?%s %@&%g %Qeratt@rrﬁ tilayer
printed w r(ﬁ@‘%:nb@?e[n@téﬂois's@ﬂ% {H@NSIar §OBRE S0 gt[?a"srﬂé @ouRnH addraghhi ch are
n

used as grou | ayers (the upper |ayer nentioned here nmeans a |ayer forned
on the topdsatdtaeeofapdriiclaydas grantedoprthehgpeptdiden sldéneadofdsUhim board 30
respectively) are forned. In the upper layer of the inner |ayer copper
pattern 34the apenthest 8t ofi theuselds?, refsost 2@ydwBhiasgvel Isagmal the deweti t h an
lower ipterlamner resin_jnsulating | ayer 40 therebetween is created. In
addi ti ot &1foReFI&R RadoBED 38 the anopHs $hrbUgR $HEeT Ffet ta Sf?érgﬁ-esi n

el ) o st A |9y e L ahaPly b5 EORJUBLPRSUIEUilyd? and Lhe

| ower vi a- ctor "circul

i nterlam neungLeddldbPBsdiRk) BOY l(@yaglh AambQr) 3RY5B8f YRPBFpet AdBRbEdeA0, Which
is formed by filling the opening of the upper interlamner resin insulating

| ayer 60 wiphtls @6pPpard pimtlitBgeouale fhowimedsolder thajpd dpsldée ddikke 88Dnduct or
circuit 72 and the upper via-hole 70, solder pads 86U for supﬁprti ng sol der
s 88U are f(6P9mm dismethr) @nsteteof g bottem sy seObr padsidEDpadn86U i s made

so as tpo be 133min . di aneter,. Subsequent] on the, bott.om si de of the
conduct Bt EPTRIGES 7BeaH dteﬁeb‘iﬂ‘ﬂdﬁlnugﬁcéyﬁﬁrg)ep’(%ﬁfss(ﬁ‘o‘ 18. Yol der pads 86D

of SuBpor 19, g gtc RNIES,ARD ol MRS o e, T SRel sy ol T
are formed tortheferopemdighedtiRtes i8bobdiblB€os ehélela helsSio Beadidtec BB;
connected to each other without any wiring. Therefore, raising the
density. When the lower via hole and the upper via hole are connected
20 to each other, the reliability of the connection between the upper and
lower via holes can be maintained because the lower via hole has a flat
surface and no resin is left on the surface of the via hole to inhibit
connection. Since the lower via hole has a flat surface, the smoothness
and flatness of the multilayer printed wiring board can be maintained
25 even if an upper via hole is superimposed.
The structure of a multilayer printed wiring board according to
the second embodiment of the present invention will now be described with

reference to Fig. 7 which is a cross sectional view showing a multilayer

printed wiring board. The multilayer printed wiring board 200 shown in
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- The multilayer printed wiring board according to the fourth enbodi nent has
a structure that contains an opening 62 in the outernopst interlgi%;ﬁr resin
insulating |ayer 60, which is filled with plated netal 10 so th AY 2002
* hole 70 can be fornmed. The upper via hole 70 is different fromthe
recess-shape via hole 170 of the conventional nultilayer printed wiring
board described with reference to Fig. 23 (A) . That is, the height of the

surface of tﬁ%q\%ﬂ‘?%ﬁratt#‘@ipo%@Pg%di Sq tah G gg%arkr)gér&‘hat of the conduct or

circuit 72 o e sol unps are Therefore, when sol der 15
paste is printediguyrolde dppeBhetefls 320idhsy, CANGHCL QN u&ddr 8ighoid 1 the
sane quantities, the height of the sol der bunps 88U formed on the upper via
hol e 70 andagdrai axfe fdreedohdhe fupngsl B3Woih abp@d loverkhef clgndond boareli rcuit 72
can be nmade to be the sanme. Therefore, when the IC chip 90 is nounted, the
reliability0cff the mubhiderer oninetwienng heawblo®dr padde200re? lafvertd | C chip
and t he sol ﬁer, bun‘ris 88U of the nultilayer fﬁg nted wri gg board 400 can be
i nproved. &M%d rE¥eS SORRRY PRLieHR méd § FORMHSteBIfLrStitpaft it8R of the upper

via hole 7Q,. 1 | i abt lity,.of the. connectiaqn bet.ween e. . via hole
70" and sol dar s Bt 8t et B wiF sGEA0RE LS PGS R I AR A P05

formed to bgydenpaRetdishident Oid PGl Va SidiiARE PlokdieviLA88S 530 the
upper via hoYe 70 and the sol der bunps 88U can fi rn?y be connected to each
ot her evenfuded tHroess the intEpdaEde O Red iRci nswhatghg nefdrsamhein the upgirper at ur e
of the I1C chip 90 has been raised. Thus, the reliability of the connection
bet ween t héaygipel the eorvobtor7@iranit 82 kadthd liowss d8thadarb0, apsoutermdstvAY 2002
be i nmproved. Since the side surface 62a of the_opening 62 of the outernost
i nter| af n&PRTUSEPH Glpetital? g fuapbed.60This slisutcOat310st Ak UPBSE se process

as shown in draw ng,. the hesi,veness w,th the upper Vi lg 70 fornmed
in the opeﬁpﬁ%ﬁga{%egnr 3" nSPg%elag lgy%ﬁ' éatangﬁneu eirs‘p]iarr{ﬁ(())lsee30rl eﬁlet her mal
contractiogppakegtdt1anthererauncimlildiag diaybergonce between the coefficient
of thermal expansion of the via hole 76 made of copper) and that of the
interlam ner resDnthasop 3tidagf ke esndaOtdiasiragit N2 arnd ahdaper it aahslenade of
resin. Therefore) the nmultilayer printed wiring board 400 has a structure
that the olPersabdar n@ls $filler faansupeertiogisal dershumpsidsy, laaydorsed.i sEadide of a

conposite terial .qf thernppl astic resin havin reat,.tenacity, ,and

t her nosle':’ttirfﬁg“td(%s“?or]raeﬁ'r?ﬁ ,B%ﬁc’csuf‘?réﬁéegoo?s & i al:%*\%eérhldtl?'?ﬁefr%?hr‘?e stress
can be preyenfad.; fl Hhoygh @ndﬁ?@oéﬁcﬁim‘zeéd lthé)fupb%]rﬁrv@moqg{n%trem.n and
thernosetting resin i's errpfoyed I'n"thrs enbodi nent, ernopl astic resin,

such as 15 dbpitaka),esbderNsadsN8600f akudp8heiist ¥o1a8Y tifps BBB Ty RFRédyed to
formthe outernost interlamner resin insulating |ayer 60. Since the

surface of Eatle mobthetubbard sidecsblde?2pdds 868k efitraed tso ¢heockhab8éupriocess so
that a coarse layer 78 is formed, the adhesiveness with the sol der bunps
88U whi ch &i@nt§Fned on the conductor circuit 72 can 20 be inproved.

Mo | - Ni [ - 8 d [ d- .d | bl |
Vayer) B arb roriededhrianer 5T ride T Gng el s o Ge vl Ehe ST ch 1 o
filled wtRyplahest $ARPL @R drd Qﬁ?&% ihOra gb{)xf‘su' fayb2 80T pGheBbycOPPET

plating. Therefore, no oxidized filmis tormed between the surf ace s of

the upper W toadsB®rbeéss{Ovhilchei cplHide dn tHe Sutfaté Wwfi tHe Yaveradia hblecopper,
25 and the sol der bunps 88U. Thus allowi ng for, the adhesiveness between

the via hol58, tThetdendiietamarse daysrt 58 amprovided dodehebiumpsface tedweéenpr oved.
Si nce sol der resi st ,83 iovers the portions of the uppgr Vi 6}1 hol e 70 and the
conduct or &ngdarer vo2 detep? and the wepeior i3 BaleofP-wnikeresereetheptitfsV ¥6U have

been foﬁgm%b11§50|56e£ndr ?3ic§a¥1 1(%m &%%ejcoti%eé qg eyaic &%lele. 7%3&%&9&1 film
is consequently formed on the surface of the lower via hole 50. Even
if stress is imposed in a direction in which the lower via hole 50 and
the upper via hole 70 are separated from each other by dint of thermal

contraction of the interlaminer resin insulating layer 60, the
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247 15 MAY 2002 conductor circuit 72. Thus) the overall s{}§ ggéjar@bzt he
substrate can be increased. Due to the simlarities between thé ion
whi ch has been nmade about the devel opnent of the upper sol der bunps 88U on
the nultilayer printed wiring board 400) the process for creating |lower 5
sol der bunps 88D, has been omtted The process for manufacturing the
multilayer printed wiring board showmn in Fig. 17 will now be explained with

refer ence Jif it Bt RLGEALEALIhkel O0d OhndhOUiaRAVERGU HOGLbE

mul til ayer d according to the fourth enbodi nent are

simlar tqufahm% AL demﬁlmlhm 1forfebtSt, £reosisTe0Y isdsenddoad tié t h
reference to Figs. 2 and 3) and steps (7) to (10) for manufacturing the

mul ti | ayerceatiralt edrwiioniafgticodowtravie bolw $@ar aﬁhdstena@cmamsﬁglab’@rt he
second enbodi nent described with reference to Flg 8. to 10, 2}3
expl anat i o8 b¥ fermednimrhs pePandivylat epshareremisurere qfs“ilfhr?%és Ptilayer

ted b d t fourth enbodi t] d
B Lo 1B s FagastrroLoter Yneney andpHie PR of 4 et el RePRol GinLa Iy -
pl ated copper ogn th@leof 8&[0@ ?%e Ry Ppls%r%s% 2 i ﬁ\ggé’% A OaceélstlQQ inFig. 10

as per the second enb di nd coarse layers are placed on the

surface of qf gt PSS 1\11@51;'99{@«1 79 tBpdire@IHuUSt @hic0tid flﬁwléﬂ viRholhé8, the
package board is conpleted. In addition, coarse layer 78 is formed to be

per pendi cuhm the upper eia vielk gura‘racsaepafattehefnomomh orbari nAsreresHtr al

portion of the via hole 70. In this fourth enbodi nent, the, r L\ 8f t he
di anet er othe h@nnﬁcamx)b@tw{e@na\tﬂml@wewmH@lepﬁ@n@w@,tmezupw 11'%; $d%t he

hi ck 20 h ' I I I
40 is 98t to benaladneds Toicerta sTores 48 o B of Sk 32 2na Y e
thi ckness 8% tfhghet % 7 Eilmeg*‘ﬂmmt%?ﬂe 'Tlﬁ'sl}l#nlsfﬁilidt@Hg 11 2Y6F 40Sard @he luppe¥F, the

depth with fespec e opening 62 is too large to permt

pl ating SOk&'@elr%ltn@rbﬁeswfifdsmmhéylalysrlt r60datee gutl jotOed e Upendarge62 in the
foregoing plating - (~ 5 MpY 2002 process. In this case) the

pl ating pr iswﬂméhomfl‘fn theedrtahynde Prert fomwe the ladhedio eness ‘Utbfthtehe
di ameter of the via hole and the thickness of the interl ag1 S)SI n
i nsul ati ngviapetes §0|andget whiveth ane fpﬁ@ddﬂlarf’é?e‘?peéf“&shézéﬁ n ﬁaq f forning

R B P AR T e
of the 1nt gEd AR eladibiebreRPt 82 bFInt R¥Er Lifvek 2iliRkr kB3 dasandenigl | arger
layer 60 and within the thickness of the conductor circuit 72. Therefore,
the depth is within 0.5~30u m.
Great stress is imposed between the lower via hole 50, made of
20 copper, and the interlaminer resin insulating layer 40, in which the lower
via hole 50 has been formed and which is made of resin. This stress is
due to the difference in the coefficient of thermal expansion between
the via hole 50 and the interlaminer resin insulating layer 40. The
conventional via hole 250 described with reference to Fig. 20 (A) and
95 having a structure that the inside portion is filled with resin 260a is
able to relieve the stress to the resin 260a in the plated copper 248.
However, the multilayer printed wiring board 200 according to this
embodiment has the structure that the openings 42 and 62 of the

interlaminer resin insulating layers 40 and 60 are filled with the
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- I't is also preferable that the thickness of the conductor circuit 72 is 40-
a mor smaller, ideally 20 ~c mor snmaller. The reason for this{1§ MAY 2002w
be described. The thickness of the conductor circuit 72 is determ ned by
" the thickness of the plating resist 66. If the thickness of the plating
resist is larger than 40 ~c m the resolution deteriorates excessively to
deformfromthe required shape. (11) In step (R) according to the second
enmbodi ment $howg = 0 r [ diRlrs of 133 a
m are for mg?i o\r{%ﬂat1 @_Céglaje:w@stuegjf%)géé)llog§taﬂ(g%gEﬁggygpgxglgge%brEove?(?lreéol der
pads 86D hayé ngrasdlicaniitere ¥l 60Q4~ Rhéri@s{ QY pekion. t RendHVefe sur face.
Then, in step (S) shown in Fig. 18, the solder bunp is forned. A netal nask
98 havi ng anltpepemgrifad wanthghbodrdR08 Hdsi £ kopgsupd thék bothmtlendowerdi anet er
of 160 ,u 20 mis positioned. Then, solder paste having an average particle
si ze of 20inteflpgigerinesdnl insilotinelayepdf, sol dbe upeaisirggulaminehsesieni ng 81
of the | der resist |la 80. SimlLarly) solder paste._i rinted onto the
| ower sgiodépsﬁﬁgén% B I)I/i%l areymade AEdeS 91‘%%%??‘31"11?1%Ogtfi‘ﬁgrﬂ@qﬁ?“tche vi a
hol e 70 be j nt WMt I past e ;i he ntit t 25
printed onf gq eﬁ%c}n t‘%? t%lﬁé%lﬁ't a%ﬂ %ﬁgl{l Sg%g%cggénf orééf)l??%utepﬁfd”t he
sol der pasbgcurtBREELHOr @ackdIRafliRNBERESt  A1thight R&APSNHBGRtEBa10f the
metal mask 98 can be nmade to be the sane. Henceforth, conparative to the
met al mask of Sthelrmoti lagt i eeojreandighetdSat vingd 38h iravnmpigyed dhutlalsi ty of
diameters) in the conventional nultilayer printed wiring board - 49 15
MAY 2D02 desegedipent,withérmoplastéacesim Bigh a23fluBrqreshe MY His spest 98
accor di to this enbodi ment can_easily be formed. After sol der paste has
been prﬂﬁt &gnaqlg may ealp Xé’e:s*g”ff%lya?'m}%%ﬁ e fogn|t§q WitepFPEneTRe=in sol der
bunps 88U, . i | r.qf..133 5 a m are joined to the upper sol der
pads 86U. %1832?%31%{6%%@@&%&&88@ havi ng a dianeter of 600 ,u mare
joined to the | omWgFeovet dekie BiRSeS6Pthd NPSdr vRl KAk XUARStIRY SorldQE#BRd.
(process (T) in Fig. 18). The surface of the nultilayer printed wiring
board 400 icsrédien 1 emh&d avet bulsjecfaic eo aheiovarsgenscezel furindmg soatdeat fl uxes
allowed to seep fromthe 10 sol der paste during the reflow process are
cl eaned. WAarenshed #ndotes sTheorestl ehpinggthele the afkesivengsemish ke upR&Icor di ng

to th i onal. nul i | inted wiring bpard 110 descrihed with
ot orerfie FGRRPOS Taice SXidaePapnent tormed iy EREaMUE B Rt oduced
into the vigyhghe L70- cEhenel Ln ] 5

(i sohar ged T oRee e Holtor aens 2pry RE Tor B STp R M I Foe it o

cannot conphet®@ndud®rr €ireved shy Gheadiifgrovel, t he ot her hand, the nultilayer
printed wring board 400 according to this enbodi nent has a structure that

only a small anoilim pofcesslfdemapefat turiisg phe moled layerorihtedvixingbear?,
simlarly tg%t he surface of the conductor circuit 72. 20 Therefore, the
\\J

fluxes can SBe"tdRpI8t ef YiltleroW b8 dspcribedniing refaencsntrehigontitontll-ti | ayer
printe I Il ard h10 is,excessi vel v warped en_the refl .process is
perfor (rjrzledcltlvI gtlg‘%og%p STlgf?s?ot(ﬁ?a ggcmﬁng}égft%ﬂgl%ﬁm ml\gﬁlrlf%yecrhﬁ)rpl%itgggéggr% or at ed.
On the ot hgbafifBthorkife By lthe |RY&Td BitoRiRA L WMrel figi BAatsl tA0Q A&kl to
t hi s enbodi nent
to the first embodiment described with reference to Figs. 2 and 3, the
same steps are omitted from description.
49! The portion near the substrate 30 in which a plating resist
25 has been 46 formed in step (H) shown in Fig. 3, where there is no resist,
is subjected to electrolytic copper plating under the following
conditions so that a coarse layer 58 having a thickness of 20 pm can

be deposited. The inside portion of the opening 42 is filled with the

plated film (process (I) in Fig. 8).
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25 makes it possible to reduce the degree of warp that occurs L] he
refl ow process. The reason for this will now be consi dered. Sﬂ%&&?}z{]ﬂz
conventional nultilayer printed wiring board 510 has a structure that has a
via hole 570 with a hollow structure, the via hole is deforned. On the

ot her hand) this enbodi ment is structured such, that the via hole - 50

15 MAY 20D2 70 is forned by enclosing plated copper 68. Therefore, it can
be considered.that the vig hole 70 is not deforned by dint of heat.

Final l'y) arPdetiatspeiogoteifBunt ed on the nul tilayer printed wiring board
400 in such a manner.  that_.the | C ds the 1C chip 90 5 correspond
to the sol der bucr?ﬁge%§5?%acﬁeac%er§#aftjng’rdf%%'rru tlgﬂayer printed wiring board.
Then, the nultilgyen - LotLd ydy kg board 400 is sub jected to the reflow
process in a heating furnace. Thus) the IC chip 90 is joined to the

mul tilayer printg@@drivnd iibgsboad gph00 (see Fig. 18 (U)). Then, surface active
agent solution is injected into a portion between the 10 nmultil ayer printed
Wi ring Board 400levedlingeatediehi (ILoGnsbagtaed by WKEECE | of®ml{b seep fromthe
sol der paste when the refl ow praocess s perforne an ,be renoved by

cl eani ng. Wen tdepreress Plomanufaghirgg b Meggﬁfs gegf"@/ d, the surface
active ageBt sol ut iCon .r{ust be injected into a small space between the 15
mul ti | ayer "Bt ¥4 CaR4 A8 hoar d 400 and the IC chip. Therefore, the
conventional rmul i . P& igat ‘W fddhg board 510 described with reference
to Fig. 23 (D h%%ubg?lﬁi c%’ldtby?ﬁnnlwggérré];l etely cleaning fluxes of the sol der
bunps provi ded f@dnstibe ofi aldeakic tdPren®n 0B Mfidier hand) the nultilayer
printed wiring board 400 according to this enbodi nent has 20 the structure
t hat sdloder pastest eheamliy curserdl:] QuU8nkity is printed onto the via hole
70, simlarly to the surface of the conductor circuit 72. Therefore, fluxes
can conpl etely beéutagihen &f BAAtaReREPGRTS® AFLOBMINHEES ef | ow process has been
performed, resin s introduced into,a spagce_ het n . tilayer printed
Wi ring board 400“%1?15’51?#@0?@]'2‘5 'Earr}f}‘?)d sa8c{’)lhd§flgt Oe@%agrg&l%élg%sﬂeta?éed with resin.
Then, the Y. j | egrodetd ikesdrpriddat i s,
the 1 C chi %\%{)&Pgeéﬁrggdsggﬁvé}{aﬁ drhgsigir?c(ﬁﬁ%?tgﬁggﬁgﬂg en) thee%ul tilayer
printed wi fhngichoamngnr vhutCh rebess DL FoPhedas theerentminpextips dfoi ned to
a not her board 95 (see Fig. 18 (U)). - 51 15 MAY 2002 Fig. 19 shows a
mul ti | alfer the ieheetdoy ticneppberipdiatdif idoddruiedor Forninentis Yiachgieo- of t he

f t h enbodi t of th ent ir ion. Th [til j i T
boar d accor di ng (B t helHo Bl B34 raft }EERF B CA e L™ o' Fi g
17 has a s%r%ﬁ(pgrﬁeolap%[nr 25%6}13 PAe?ij[ Pn% gPe%Q?«%le@s%%'tQ@%gpﬁe@ the 4pPWRdervi @ hol e

40 formed i"n OWET am ner res
the plating resist 46 is dissolved and removed by performing an etching

process which uses a mixed solution of sulfuric acid and hydrogen peroxide.
20 Thus, a conductor circuit 52 composed of electroless—plated copper film
44 and electrolytic copper plated film 48 and having a thickness of about
15 um, and the via hole 50 are formed (process (J) in Fig. 8).
In this embodiment, the ratio of the diameter of the via hole
(diameter of the opening 42: 67 um) and the thickness (20 um) of the
95 interlaminer resin insulating layer 40 is set to be 3.35. If the ratio
of the diameter of the via hole and the thickness of the interlaminer
resin insulating layer is 1 or lower, the depth with respect to the
diameter of the opening 42 is too large to permit plating solution to

be sufficiently introduced into the opening 42 in the foregoing plating

_34_



- insulating layer 40 as well as the upper via hole 70 on which sol der bunps
are formed. On the other hand) the nultilayer printed wiring boardd MAY 2002
according to this nodification has a structure that resin is enclosed in
“the lower via hole 50 as per a conventional structure described with 10
reference to Fig. 23. The upper via hole 70 according to the fourth

enbodi nent has a recess 70a in the central portion thereof. On the other

hand, the ug er via hole 70 according to the nodification has a snmooth and
flat surfa®&Cefie fOUFRY ERtfodthoriatiag RrosesuctRnad eHdcientdsi ke pl at ed

| ayer 84 i o] e_upper. surf.aces of. the.u r via hgle 15 70 and

t he conduc S%P%g?g'ui ?f%ge r%%ot%fe'gh&cﬁgpe%egno&,thtthéaﬁ)@g? ??Acgtﬁ grhlcﬁa%ssa .
Structure bRahednPbAlamiiD As3hGHsiBY S P ok Si sl EBAshaMl £ Ocd i ah@f £901 NY
nodification is able to I nprove the reﬁlabl ity of the connection of the
sol der bump$ tB8WpenthB86r $otminarthy wie Hoe ikotsot hargahoch Fesdect 20 Afe

descri bed above, the nultilayer printed wiring board according to the
fourth érbddptrent Theaefone, ai stisuntediexabl hathapl theechtietaef] the déandtesedf i n t he
openi ng, mekes  the he%qgjht of the surface of the via hole o be_ the sane as
the hei ght 8¢ Viddotoaeditheothickpessiaf Hie nteelamiper snigdnsplaiae d#Ees or med.
Therefore, ,so] der_paste i n,equa uantitiges is printed onto 25 the v i a ho
1 a and th&c &}{gﬁﬁt@?n? ia"ijc'ﬂ’:% iar%Srt 4t ‘fhe he i ght s of the so 1 der

bunps formed on tqusv%%ft'aﬁme ¢ %etlﬁglﬂqeesrs b echrngq"ui%‘ggrl Qnrdifig sonduct or

circuit) are nmade to e sane. aresult, t 1ty of the

connect i onbef4d hem @l sl 1bHMdes1an de J meioyedleAl tTiRugbadonerdd kkis t o
fourth enmbodi nents have been described with - 52 15 MAY 2002 reference

to a patkagelbuostbeatdescnibedh Tlse ftbickpdshypfatieendndadtivnt icvecuibt Hods t he

structure of the present invention may be applied to a package, substrate
whi ch is fGOPREIPIBSd BY fthe | thd gkness \d frP@trH@a.lnsAr%ﬁé&glﬁ-tﬂélefo LOR#ES oned
pstrate of

enbodi nment s ve ;heen descri.bed with reference to a,5 .package su
2ol 1§y O PSR TRy HorErr P Af R e P LTHER R PR ent on
may, of CO%&@@QSib@l@QQ'd%rrﬂ?r@m%é%égg}’%d Bhdgat ed wiring board other than

a package substrate. In the above Iments, the plated netal is encl osed

in the opening. l(astealh®toihie plyat 68 ivEiral i dedofodutiel sondpastre: itrayi the
encl osed. 10 The DD Baste (AE16001) made by TATUTA DENSEN can be used as
the contuctiRvef phetsebstrasg 30 amd thdAYoRg02iRheIxT50 SimilarVErol Sepl (2)A

mul tilayer printed wiri boar.d cqQnprjsing: interlannper. resin insulating

| ayers; and’BB"eco(ﬁH‘BR?FSrﬂgi LR ditfs KVuc h_@h%ﬁa_r§%1i Y?“hl%g]r’r%rﬁ)ﬁ%ﬁrd fedien

| nsul ating Jayariscang Riifle CORIUELALeALTSUILS AL BEILERALShY 51 foked.
erein an opening 1S forned in a ower 1 nterlamner resin 1nhsulating

| ayer, sai d¢eppeii partisnfdfl ks whtHy18e80al so that a | ower via hole having a
flat surface is forned, a surface of said lower via hole is subjected 10 io

a coarse process,(lénd SrepspfBrtov(8) dbovearsrémmanetisabiotea Sartliel opper vi a
hole. 220((1%L§§éi%r circuit is formed. Both surfaces of the board 30 are coated
with Binding Material for Electroless Plating and left horizontally, then
dried. This is followed by a photo—masking film being securely attached
to both surfaces of the board 30, then exposed and developed to form a
thickness (20 um) of the interlaminer resin insulating layer 60 provided
25 with openings (via-holes 62) (process (L) in Fig. 8). The surface of
the interlaminer resin insulating layer 60 is then roughened. After this,
an electroless copper plated film 64 is placed on the roughened surface

of the board 30 (process (M) in Fig. 9). It is followed by the forming

of a plating resist 66 on the electroless copper plated film 64, then
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- 3. Anultilayer printed wiring board according to claiml or 2) wherein a

side surface of said opening of said lower interlamner resin 151@1%%
| ayer is subjected to a coarse process. 4. Anultilayer printed wr &g

* board according to any one of clains | io 3, wherein surfaces of said upper
via hol e and said conductor circui t are subjected to a coarse process. 5.
A mul i i layer printed wiring board according to any one of claims 20 1 to

4, wherein §at!g hﬂxﬂﬁpg oﬁt ef '6‘1‘%5%5%{1%3555 egﬁpgla@% r}gh]] 3%k, i ﬁemade of a

conposite rrat eria er no resi ernmosetting resin or mainly
nmade of a hbefcRDPl-ashtdd peSIiBn &F tife THLA 66y @B I(N) 6iGh M 4.1 BY. bagsd
according to any one of clains | to 5 wherein said |ower via hole is

st ruct ur edpsaidhgt teati st 66ats @ewdved Samal dh@.ﬁi?écﬁ;ﬂ'olﬁsssla]adeﬂlfallﬂ(ﬂ%uﬂ?dui' t he

t hi ckness of said interlam ner resin insulati n%wgayer i s higher than 1 and

not hi gher thh@datingzresdsindé iis a;eéteqoanqhtremowdr elio & df cxBrganidy ¢ ey
interl and net resi R i nsul ztl ng | ayer onduct 2(5 circui és SiCh that said
i nterl am n&FTHREF 42ia3RL talsﬁﬁ’per ‘5143 copp30) é@/g?‘% hd $85T
conduct or r I nat el d mhereln an ;oneni forned in
alower in elioﬁgllrlr‘%n%g?l glgl y n%’ttﬂ"a Ph yEfracegéjl dt peﬁl ng Oirscq C‘r‘fte

metal so thatndthOWwsserwia-holes 70s tEQf‘I 'E'Féjwn"iﬂg b@&dufbo@cfmp‘i'é&dh@rgcés% for ”Ed
above a coarse layer formed on a surface said | ower via hole. 8. A

mul tilayer (Priimt Bik.wi@i.ng board according to claim7) wherein a’r ecess is
formed in a central portion of said lower via hole. 9. A multilayer printed
wiring board accétdi ngSalder|tuinns 2rertien ftreedion wesabreresmrftaeeed)f .sai d
openi n of s id lower interlamner resin 10 insul a}i aye subj ect ed

S
to ac Se%%bSt?L‘Dte s (R§rt theaydte procseedswi? it Foe"ée €8 ng to any
one of clal et el aces of said upper V|a hol e and said
conduct or c( rcw% %J?e mbf%gnédlitog a coarse process. 11. A multilayer
printed wring beps dupgiaqysh BEuFth %¥1ﬂ§‘§oa‘}fd &lrﬁbﬂﬁea%gsﬁcﬁmgln pherein said
| ower interlamner resin insulating layer is made of a conposite materi al

of thernoplfagts sub jesked anchdahigmestst and) hegsicpcler testisnby thadimvefitor
thernoplastic resin. 12. A multilayer printed wiring board according to
clai m 7 or o8 thoipseesnt gaprtlopwerTheirgsidiseviils ngy bad@@#@@eéucﬁ hgatHe rati o of

di t 20 of d | k f |
nsul at g PRaSFaE T8 TRFHBEAGHEL 163 Sbaiapy PndyBr hEEAT AT HY boar

compri si ngy &/é}tx‘?{a! AT ar ey @?% }:bfhggg@%&eers%s e Cf%ﬂ E}%dﬁ@fyers such

that said ,1nterlamner re5|n| suI sal conduct or

circuits anvesabt@rmmaé@woegeae hevuierselsectqbnkveﬂeén eptical msedicemnduct or
| ayers has a plane | ayer including a conductor pattern, which is connected

to a via hékes rasultsand separaltddre was abderwied. hliel hanixhhest cyalesctfedt to said
conduct or patgern is filled with netal so that surface of said via hole is
flattened, ~@pdc-tsR5C were repeated 1000 times, and then the optical microscope
20 was used to observe the cross section. As a result, no separation was
observed. The results of the above—mentioned tests, make it possible
to confirm that the multilayer printed wiring board according to this
embodiment, having the structure that a coarse layer 58 is interposed,
enables the lower via hole 50 and the upper via hole 70 to be firmly joined
25 to each other.
As described above, the multilayer printed wiring board according
to the second embodiment has the structure that the via holes are directly

connected to each other without any wiring. Therefore, the density can

be raised. When the lower via hole and the upper via hole are connected
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and a recess is forned in surface of said via hole forned in sa

|ayer. 14. A nultilayer printed wiring board according to claim 13, wherein
side surfaces of said via hole connected to said conductor pattern and 5 a
side said opening of said interlamner resin insulating |layer in which said
via hole is formed in said plane |layer are subjected to a coarse process.
15. Amultilayer printed wiring board according tq clain% 4 to 15, wherein
a surface bt eagh @tpsranthq go@yse; Hyretdiorned an dheisurfeteeot & §l].;|tﬂW§Et"é6 10 to a
coarse progcess. 16. A multi er. printed w L. board according to any one
of ¢l ai s e bs TEterhosed; nlrgérpetfﬂp%f t@%ﬁ&%&@%@ 8F tg‘ﬁi PEt ¢ formed i n
sai d plane,daxel ¢he gphpet! dRd Por® yih Mb1ek! caf bBUldihtA4eE, Printed wiring
board according to any one of clains 15 13 to 16, wherein area of said

pl ane layer is OTHXlsthiétine 3P adfiAtilfrerpribtdd ¥iaMag bpardaeconding g board
incorporating interlamner resin insulating |layers and conductor circuits
such théat sl thindtenbbdinenerofr @i presersuimtenhipnl wiyld moweddesat thedloridhict or

circuits are alternately stacked) said nultilayer printed wring goard
conpri si ngrefegenes derFigenmpd eoft ded Fas d1lcHHghcthor tdier IASE FEEARE %n an
outernost interlamner resin insulati | ayer,.an | der_ pu .formed on a
Ve hol e f BEd BB ETsr e Pornd 00 SHeiRE % SRrah T P B or s
interlanin i3 o A% bLay8S aPgdcRbed bMird ng board
accordi ng ?%e E‘:‘ﬁgﬂll%agég,sH%Aﬁltglreg?ﬁk%gegoarrégsggésinlsg@g%ﬁyég iaﬁIg ccen ral portion of
said via hole. 20h the 08 tipde2VI@ePbf Bh& ot HdaR@ 30 0@t € Cydr pgittedc] ai m 18
or 19, wherein a side surface of said opening of said outernost

i nt er| dli neiringdioard 360liabémn ateaye@ppes pailsres Bédhich arcvsedses protdss. 21. A
mul tilayer printed wiring board accaording to any one of clains - 56 , 15
MAY 2002 1daxeyszye fpmeeckihphainidesofon Wiprl apineriissan dRau eing Lo¥fduct or
circuit on, said put.ernost |ayer are subjected to a,coar pr ss. 22. A
mul til ayer 4@%%@% TRPes ﬁl@y%roﬁf)ﬁpezic%%tr af 11r‘Fg%%’o ICF'aiamhi%I%é)?Fall&c 6

sectional view taken along line B-B in Fig. 11 is shown in Fig. 12. A

15 MAY 2002 said via hole forned in said plane layer is filled v t
P ! 10 WA, 2

perpendicular cross sectional view taken along line A-A corresponds to

15 Fig.11l. As conductor layer on the interlaminer resin insulating layer
40, as shown in Fig. 12, a conductor circuit 52 for forming a signal line,
via-hole 50B connected to the conductor circuit 52, a plane layer 53,
and via-hole 50A installed in the plane layer 53 are formed. As
illustrated in Fig. 11, the via—hole 50A and the via—hole 50B are

20 connected to the lower inner layer copper pattern 34 through the
interlaminer resin insulating layer 40. The surface (top surface) of the
via—hole 50B connected to the conductor circuit 52 is flat. A recess 50a
is formed in the center portion of via-hole 50A existing in the plane
layer 53. In the upper layer of the conductor circuit 52 and the plane

25 layer 53, an outermost conductor circuit 72 with an upper interlaminer
resin insulating layer 60 and an upper via~hole 70 through the upper
interlaminer resin insulating layer 60 is formed. The upper via-hole 70
is directly mounted onto the lower via—hole 50B. On the topside of the

conductor circuit 72 and the upper via-hole 70, solder pads 86U for
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- wherein a netal |ayer structured such that a noble netal |ayer is provided
S for at least a surface thereof is forned on a surface of said W ?”@%0
and sol der bunps are formed on said noble netal layer. 23. A nulti 0z
“printed wiring board incorporating interlamner resin insulating Iayers and
conductor circuits such that said interlam ner resin insulating | ayers and
said conductor circuits are 10 alternately stacked, said nmultilayer printed
Wi ring board having: sol der bunps forned on a via hol e formed b encl osi ng
metal in afURR9EHIHgSeslerdnps 880 iage ifaread. arfashriCr sidensqldenpad 89 isayer .

57 A A@ Ay, A A A
y. AL. A(y. A%r"}ﬁ? S%é%ﬁ‘]/bﬁ\hygf WRpin hiﬂ(‘*t%. A A A A A. A5 AN A(. A@ A

.AH AL A AY. A VA H A A&
! *01J\ 56V-" avgz%uﬂlkﬁa({tmg?q FLA}{GIA ﬁf ﬁ%}y’é@f%fc%é’%%?g T% /(1:\%]' ca] cajcalc
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0g3: H?@w nhc”~Y] ] ca] ca] ca] ca] ca] c. a] ca] ca cafca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cad] ca]e:a]sexBa&J]gncﬁm]ida]yem] ¢eecaripen]l e pdremen@lion eddrere meR@ ks haykrZ] ] ] cal ca
] ca] ca] ca] ca] ca] ca ca] caJ ca] c"a] ca] ca] caJcalc c] ca] ca] ca] ca] ca] ca] ca] calcalc
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rsrr "M ##S$, o
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a] cal 9112_22223} 33334V44444p55555576866667&7' 7C777} xsni d_Z] 1] ca] ca] ca] ca] ca
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o MPAUEE&%%[@% p&’?%g?]a&]adlg]a%g i SQ?AQ‘]@L%% ca])sc%ab])ca] caj ca] ca

] ca] ca] ca] eapoal e eal &l Bﬁﬂp@aésnahﬁa]fsaﬂeqalga@h %]tﬁ&a}oea:}cp@iHEEﬁFetGP
HHHHHI 11 JJ&JITJIJIIII]

Kk KKLM Mr mired B6Dci daimdl] sa]asale decé]Opm] na]ica]e(cez] ca] ca] ca]ca] ca] ca]ca] ca] ca

ca]ca]ca]ca]ca calJca]cal]calcalc"a N[ NNNSCIIIEZPPP
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1*17] | wr mhc”Y] ] c"a] cal ca] ca ca] ca?ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]caV]c
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2 <2 cal sacl ol oo cplcal clcal ool cal cal o el cal oo il | gl oo

cal el ool cdiiodda] Do PRGFhETE BF Sre [ [rt maRl ERTEASRHER A RRhoh o) ol ool
W] ]]ca] Ca]a%@%&t e conductor pgttern 52, and the plane layer 53, can be unjformed.
aJca]ca]ca]calcalca]calca]c”alca]calca]calca]c gfcafca ca ca}ca caJ ca] ca] ca

] ca] ca] ca] qabeetoeSy WiNe, Al FhcSRkF X e fulkilayer printed wiring board can be
UV]]]ca]c"a]ca] ca] ca]ca] ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ddptedned] ca] ca] ca] ca! % J[ 4\ ) d&kuwgd wr mhc”Y

UV] ] ca] ca] ca] ca] ca] ca] ca] c"al] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caleamtha]respenb0g\sprviggoasogn (anchor is formed in the via

oo (119 Bl e A it R el PG b R O
i‘ P ]{6035/‘@(&) E ) ﬁ?“}%%é( %g%ﬁ%\}&:élﬁg%g{é%égﬁ&fnsulating layer 60 can be

100Y" <@L 0%fptovedl O%RréorB2! SLOYEY 1 bn -(HOTHRYERE iOh) -c4A WéDBr dvint¥dd XIn

aBYNC&! 109%08&' ()-10%0& ()- 310%% ()-L10%& ()-!-&10%00& () -$@O% ()-x Q
0dEYNC, ) ! 10081 qullaB" i@ W08 {9 1&yer 58 formed by the coarse process is formed

& 10%0& () - Fnll0%s! f( ) - Ms! 10908 () - 10%0% () - 9g3dEYNC&INLO%O. () - | 710%0& () -5
10908 ()-30°n the surface of the plane layer 53 including the via hole so that

10908 ()=2 110908 () -*10%% ()-:3789: H~ nl0%. u&' (): .10%.u& ().=! &L0%u& ()
0y 1091 4T 009 LB LT “DRAD IR B ey roblacing. 147 o' £
10% u& () - Iil;ﬁg,p(%eld&' ()-""110% u& ()-1 m0% u& ()-:!10% u& ()-nl0% u& ()-kcdE~
_@10% u& ()-MQs!10% u& ()-'nl0% u& ()- %
10% u&' () - $f 10% d&e (9id3" suk@%eab2439 andBRERITCt kel QDA ne -4B1 0@ &2 (9f- BhélO-u 10-u
10-uY <S10% u& ()-310% u& ()-&2s!10% u& ()- @EbC& 10%& ()-10%& ()-: &
1090& () - lovewaRtenlagimpymgesin-inevkpging 13verdthandpthe upper interlaminer
10907&' ()-3+109%& ()-9f) 1109& ()-Y'mo%d& ()-" "110%& ()-1090& ()-L
! erbC$( iowar&-sgi%ﬁéalati%g layer gb ga%'e sutr)g]écteé&tg )the coarse procga)ss, as s‘%oxgr} a
20 in the drawing. Therefore, the adhesiveness with the via holes 50 and
70 formed in the openings 42 and 62 can be improved.
It is preferable that the depth of the recess 50a in the via hole
50A provided in the inside portion of the plane layer 53 of the multilayer
printed wiring board according to this embodiment, is 5 um or greater.
25 If the depth is not smaller than 5 um, a sufficient anchoring effect
can be obtained. Thus, the adhesiveness between the plane layer and the
upper interlaminer resin insulating layer can be improved so that the

interlaminer resin insulating layer 60 is free from any separation. When

resin for forming the upper interlaminer resin insulating layer 60 above
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10 reference to Figs. 13 to 16. To simplify the illustrations, Figs. 13

to 16 show

only a portion surrounded by a chain line shown in Fig. 11.

Since steps (1) to (6) for manufacturing the multilayer printed wiring

board according to the third embodiment are similar to those according

to the first embodiment described with reference to Figs. 2 and 3, the

15 same steps

(7)

are omitted from description.

A portion of the substrate 30 having the plating resist

46 formed in step (H) shown in Fig. 3, in which no resist is formed, is

subjected to electrolytic copper plating under the following conditions

so that a coarse layer 48 having a thickness of 15 umis deposited. Thus,

20 the inside

portion of the opening 42 is filled with plated film (process

(I) in Fig. 13).

Conditions

of Solution

copper sulfate., penta—hydrate: 60 g/l

sul
25 cho
lev
bri

Operation

furic acid: 190 g/1

rine ions: 40 ppm

eling material (HL manufactured by ATTECH): 40 ml/1
ghtener (UV manufactured by ATTECH): 0.5 ml/1

Conditions

bubbling: 3.00 1/minutes

_.40._



. 10zL "~ GLOY& ()-L109%& ()-3*10%& ()- 10 10
10YL<- 109& () - &910%& () - B@AAAANAJELC 10zL 15 MAY 2002
109& () - 109%& () - &LOY& () - &109%& () - 109& () -, 109%& () - AB/ CGDDDEJELE
- 10zL, 109& () - +109%& ()-S)109& () - F"109%& () - &y
9!l 109& () -1 109%& () - : EE_EEE: FI FdEbC
10zL7: 109 ()-5109& () - 3mLOY%& () -, 2! 109%& () -

T0310%&' ()-.109&, ().~ L FERF + L v L2 LYd0%R () -W109%&k' ()-Z 10
10¥5 29100k () - 90 BI (. SEAE HHHGREC o h O-yINE L) -2 10 10
10% () - 91098 () s O%Re Ak 1Q0%Eerd0:- 0.48%&' () - 310%& () - HH &ITIIIJELC
10zL#10%&' ()- 3"3109%& ()-f 109%& ()- YI0%&' ()-:s! 10%&' ()- 10%& ()-J

Kk KKLMZMIEbC duration of plating process: 100 minutes

10zL3mLO% () -2M 10%& () - * 109 () -, ) YLOYE () -’ 10% () - %LQ%& () - ZMKNVVNNAN
NrdV7 10z940%& () {8 10Thmeoplayise ceoikt (§-ig19mmareedyandognquedsyith’ the

109%&' () -N[ NNNS

1029%4.0%& ( )59 Pmﬁ%}g Hlgvkeny ) andnfftsgiestie) eLerinpesy PLeEsh 69REE: 1" drprroacuE
dvr 10298 1008 Ol LIV BLOU ()4, 1006 Ond Wt b7 1020
A8 A g PSR X i)
peroxide. Thus, a conductor circuit 52 composing electroless—plated
copper film 44, electrolytic copper plated film48, and having a thickness

10 of about 15 um, and the via hole 50 are formed (process (J) in Fig. 13).

As compared with conventional electrolytic copper plating, the
manufacturing method used in this embodiment is structured as such that
thequantityof]evelingmaterialforsmoothingandflatteningtheplated
surface is increased; the quantity of brightener for making the plated

15 surface bright is reduced; the set electric current is reduced; and the
duration for which plating is performed is elongated. That is,
electrolytic plating is performed with a small electric current for a
long time so that the surface of the via hole 50B (see Fig. 12) which
is connected to the conductor pattern 52 is smoothened and flattened.

20 Moreover, a recess 50a is formed in the central portion of the surface
of the via hole 50A in the plane layer 53. It is preferable that the
plane layer 53 according to the third embodiment is 0.01 dm’ to 10 dnm?.
Thus, making it possible for a recess can be formed in the surface of
the plated layer with which the via hole provided in the plane layer is

95 filled. Moreover, the plated surface of the filled via hole which is
connected to the conductor pattern can be flattened.

In this embodiment, the ratio of the diameter of the via hole
(diameter of the opening 42: 67 um) and the thickness (20 um) of the

interlaminer resin insulating layer 40 is set to be 3.35. If the ratio
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& () - 10%g8ahdte IO E ik hole and the thickness of the interlaminer resin
insulating layer is larger than 1 and not larger than 4.
It is also preferable that the thickness of the conductor circuit
52 and plane layer 53, are 60 umor smaller, ideally 20 pm or smaller.
15 The reason for this will now be described. The thickness of the conductor
circuit 52 and plane layer 53 are determined by the thickness of the
plating resist 46. If the thickness of the plating resist is larger than
60 um, the resolution deteriorates excessively to deform from the
required shape.
20 (9) The coarse layer 58 is thereafter provided for the
conductor circuit 52, plane layer 53 and the via hole 50 of the substrate
30 using the same process as described in step (2) above (process (K)
in Fig. 13).
(10) Steps (2) to (8) are repeated so that a further upper
25 conductor pattern is formed. That is, the two sides of the substrate
30 are coated with an adhesive agent 60 for electroless plating, and then
the substrate 30 is allowed to stand horizontally. This is followed by;
the substrate 30 being dried (process (L1) shown in Fig. 14). When the

upper layer of the plane layer 53 is coated with the resin as described
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the board 30 (process (M) in Fig. 15). It is followed by the forming
15 of a plating resist 66 on the electroless copper plated film 64, then
by forming of an electrolytic copper plated film 68 on the
no-resist—coated portion of the film 66(process (N) in Fig. 15). The
plating resist 66 is removed and the electroless plated film 64 under
the plating resist 66 is melted and removed thereby to form conductor
20 circuits 72 as well as upper via—holes 70 (process (0) in Fig. 15). A
roughened layer 78 is then formed on the surfaces of the conductor
circuits 72 and the upper via—holes 70, then the wiring board is completed
(process (P) in Fig. 16).
(11)  Solder bumps 88U (133um in diameter) are formed on the
25 above-mentioned package substrate and solder bumps 88D are formed under
the substrate as per the first embodiment (process (), (R) in Fig. 16,
see Fig. 11).
The multilayer printed wiring board according to the third

embodiment was subjected to PCT tests and heat cycle tests. The results
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200 times, no delamination of the interlaminer resin insulating layer

was observed. That is, the multilayer printed wiring board according

to this embodiment has a structure with a recess 50a in the via hole 50A
10 which is in the plane layer 53 as described above. Moreover, the surface

of the plane layer 53 is subjected to the coarse process so that a coarse

layer 58 is formed. Thus, the adhesiveness between the plane layer 53

and the interlaminer resin insulating layer 60 can be improved. As a

result, separation (delamination) of the interlaminer resin insulating
15 layer 60 can be avoided.

As described above, the package substrate according to the third
embodiment has a structure that has a recess in the via hole in the plane
layer. The recess serves as an anchor to improve the adhesiveness
between the plane layer and the upper interlaminer resin insulating layer.

20 Therefore, separation of the interlaminer resin insulating layer can be
prevented. When resin for forming the interlaminer resin insulating
layer above the plane layer is applied in the manufacturing process, the
resin can be relieved into the recess in the via hole in the plane layer.
As a result, the surface of the foregoing interlaminer resin insulating

25 layer, that is, the surface of the interlaminer resin insulating layer
can be flattened. Therefore, the mounting reliability when an IC chip
or the like is mounted can be improved. Since the via hole which is
connected to the conductor pattern has a flat surface, the smoothness

and flatness of the surface of the multilayer printed wiring board can
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view of the package board, and Fig. 18 shows the package board 400 which
is provided with an IC chip 90 mounted thereon and attached to a mother
board 95. The package board 400 shown in Fig. 18(U) is provided with
solder bumps 88U on its top surface for connecting to a solder pads 92
10 of the IC 90 and solder bumps 88D on its bottom surface for connecting
to solder pads 96 of the mother board 95. The package board 400 is used
as a package board which passes signals between the IC 90 and the
motherboard 95.
On the top upper layer and bottom upper layer of the core board
15 30 of a multilayer printed wiring board 400, inner layer copper patterns
34 and 34, which are used as ground layers (the upper layer mentioned
here means a layer formed on the top surface and a layer formed on the
bottom surface of the board 30 respectively) are formed. In the upper
layer of the inner layer copper pattern 34, a conductor circuit 52, for
20 forming a signal line with an lower interlaminer resin insulating layer
40 therebetween is created. In addition, a lower via—hole 50 is formed
through the interlaminer resin insulating layer 40. In the upper layer
of the conductor circuit 52 and the lower via-hole 50, an outermost
conductor circuit 72 with an upper interlaminer resin insulating layer
25 60, and an upper via—hole 70, which is formed by filling the opening of
the upper interlaminer resin insulating layer 60 with copper plating,
are formed.
On the topside of the conductor circuit 72 and the upper via-hole

70, solder pads 86U for supporting solder s 88U are formed. Each IC side

_45_



. 10: Y10% & ()-:10% & ()-10% & ()- ml0% & ()- 9310% & ()-Y10% & () - > ?aBmbC
10:1Y10% & ()-' S

s!110% & ()-! Hrl0% " & ()-f10% & () - Frml0% & ()- Y10% & () - Xt dYNC 10§ §1MAY 12002
- 10" 9<10% & ()-310% & ()-&1! 10% & ()-*10% & ()-:)f 10% & ()-ezX6YNC

10! 31 109& ()-!3!1 109& ()-Yt!109& ()-!qYt!109& ()-!Yt!109& ()-!#

109°P& ()-Tk}ASH= 10! 10 10 10

ESI00e )-SR SR ey
19,18 JOWA e 40064 i B0 WQUEIGH O gl
10% & () - o806 &olJerBa@SARDEor supPortli@g solder bumps 88D are formed. Each
L0 & () S e otoned dda otee ()i 300 o & edlon 10 ::/2)%‘6(80-0&12 in diameter.
5 The solder bumps 88U, 88D are formed in the openings (pads) 81 in the
solder resist layer 88.

The multilayer printed wiring board according to the fourth
embodiment has a structure that contains an opening 62 in the outermost
interlaminer resin insulating layer 60, which is filled with plated metal

10 so that a via hole 70 can be formed. The upper via hole 70 is different
from the recess—shape via hole 170 of the conventional multilayer printed
wiring board described with reference to Fig. 23 (A). That is, the height
of the surface of the upper via hole 70 is the same as that of the conductor
circuit 72 on which the solder bumps are formed. Therefore, when solder

15 paste is printed onto the via hole 70 and the conductor circuit 72 in
the same quantities, the height of the solder bumps 88U formed on the
upper via hole 70 and that of the solder bumps 88U formed on the conductor
circuit 72 can be made to be the same. Therefore, when the IC chip 90
is mounted, the reliability of the connection between the solder pads

20 92 of the IC chip and the solder bumps 88U of the multilayer printed wiring
board 400 can be improved.

Since a recess 70a is formed in the central portion of the upper
via hole 70, the reliability of the connection between the upper via hole
70 and solder bumps 88U can be improved. Since the coarse layer 78 is

256 formed to be perpendicular to the curved surface of the recess 70a, the
upper via hole 70 and the solder bumps 88U can firmly be connected to
each other even when stress is imposed on the two elements when the

temperature of the IC chip 90 has been raised. Thus, the reliability

of the connection between the upper via hole 70 and solder bumps 88U can
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coarse process as shown in the drawing, the adhesiveness with the upper

via hole 70 formed in the opening 62 can be improved.

5 Great stress is imposed when thermal contraction takes place
because of the difference between the coefficient of thermal expansion
of the via hole 70 made of copper, and that of the interlaminer resin
insulating layer 60 having the via hole 70 and made of resin. Therefore,
themultilayer printed wiring board 400 has a structure that the outermost

10 interlaminer resin insulating layer 60 is made of a composite material
of thermoplastic resin having great tenacity, and thermosetting resin.
Thus, occurrence of a crack resulting from the stress can be prevented.
Although a composite material of thermoplastic resin and thermosetting
resin is employed in this embodiment, thermoplastic resin, such as

15 fluororesin, having great tenacity may be chiefly employed to form the
outermost interlaminer resin insulating layer 60.

Since the surface of the conductor circuit 72 is subjected to the
coarse process so that a coarse layer 78 is formed, the adhesiveness with
the solder bumps 88U which are formed on the conductor circuit 72 can

20 be improved. Moreover, a plated-nickel layer 82 and a plated—gold layer
(noble metal layer) 84 are formed on the surface of the upper via hole,
70 which is filled with plated copper, and the conductor circuit 72 formed
by copper plating. Therefore, no oxidized film is formed between the
surfaces of the upper via hole 70, the conductor circuit 72 made of copper,

25 and the solder bumps 88U. Thus allowing for, the adhesiveness between
the via hole, the conductor circuit, and the solder bumps to be improved.
Since solder resist 80 covers the portions of the upper via hole 70 and
the conductor circuit 72 except for the portion on which solder pads 86U

have been formed, solder resist 80 protects the via hole 70 and the
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be increased. Due to the similarities between the description which has
been made about the development of the upper solder bumps 88U on the
multilayer printed wiring board 400, the process for creating lower
5 solder bumps 88D, has been omitted

The process for manufacturing the multilayer printed wiring board
shown in Fig. 17 will now be explained with reference to Fig. 18. Since
steps (1) to (6) for manufacturing the multilayer printed wiring board
according to the fourth embodiment are similar to those according to the

10 first embodiment described with reference to Figs. 2 and 3, and steps
(7) to (10) for manufacturing the multilayer printed wiring board are
similar to those according to the second embodiment described with
reference to Figs. 8 to 10, the explanation of the manufacturing steps
are omitted.

15 In the multilayer printed wiring board according to the fourth
embodiment, plating is used so as to form a recess 70a in the central
portion of the electrolytically plated copper 68, for forming a via~hole
70 as shown process (Q) in Fig. 10 as per the second embodiment. And coarse
layers 78 are placed on the surface of the upper via hole 70 and conductor

20 circuit 72. Thus, the package board is completed. In addition, coarse
layer 78 is formed to be perpendicular to the curved surface of the recess
70a in the central portion of the via hole 70.

In this fourth embodiment, the ratio of the diameter of the via
hole (diameter of the opening 42: 67 pm) and the thickness (20 um)

25 of the outermost interlaminer resin insulating layer 40 is set to be 3. 35.
If the ratio of the diameter of the via hole and the thickness of the
interlaminer resin insulating layer is 1 or lower, the depth with respect
to the diameter of the opening 62 is too large to permit plating solution

to be sufficiently introduced into the opening 62 in the foregoing plating
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performed. If the ratio of the diameter of the via hole and the thickness
of the interlaminer resin insulating layer is larger than 4, the diameter
of the opening for forming the via hole is too large with respect to the
5 depth. Therefore, it is preferable that the ratio of the diameter of the
via hole and the thickness of the interlaminer resin insulating layer
is larger than 1 and not larger than 4.

It is also preferable that the thickness of the conductor circuit
72 is 40 um or smaller, ideally 20 pum or smaller. The reason for this
10 will now be described. The thickness of the conductor circuit 72 is
determined by the thickness of the plating resist 66. If the thickness
of the plating resist is larger than 40 um, the resolution deteriorates

excessively to deform from the required shape.
(11)  In step (R) according to the second embodiment shown in
15 Fig. 10, solder pads 86U having a diameter of 133 pm are formed on the
upper surface of the substrate 30. Moreover, solder pads 86D having a
diameter of 600 um are formed on the lower surface. Then, in step (S)
shown in Fig. 18, the solder bump is formed. A metal mask 98 having an
opening 98a, and having a thickness of 40 um and a diameter of 160 u
20 mis positioned. Then, solder paste having an average particle size of
20 um is printed onto the upper solder pads 86U in the opening 81 of
the solder resist layer 80. Similarly, solder paste is printed onto the
lower solder pads 86D. It is also necessary that, the surface of the
via hole 70 be printed with solder paste in the same quantity as that
25 printed onto the conductor circuit 72 in the process for printing the
solder paste. Therefore, the diameters of all of the openings 98a of
the metal mask 98 can be made to be the same. Henceforth, comparative
to the metal mask 198 having the openings 198a and 198b having a plurality

of diameters, in the conventional multilayer printed wiring board
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88D, having a diameter of 600 um are joined to the lower solder bumps

86D. Thus, solder bumps are formed (process (T) in Fig. 18). The

surface of the multilayer printed wiring board 400 is then cleaned with

surface active agent solution so that fluxes allowed to seep from the

10 solder paste during the reflow process are cleaned.

When the process for cleaning the fluxes is performed, according
to the conventional multilayer printed wiring board 110 described with
reference to Fig. 23 (C), solder paste in large quantities is introduced
into the via hole 170. Therefore, fluxes in large quantities are

15 discharged from the solder bumps in the via hole 170. Thus, the fluxes
cannot completely be removed by cleaning. On the other hand, the
multilayer printed wiring board 400 according to this embodiment has a
structure that only a small amount of solder paste is printed onto the
via hole 70, similarly to the surface of the conductor circuit 72.

20 Therefore, the fluxes can be completely removed by cleaning.

The conventional multilayer printed wiring board 510 is
excessively warped when the reflow process is performed at 200°C. Thus,
the accuracy to mount an IC chip is deteriorated. On the other hand,
the multilayer printed wiring board 400 according to this embodiment

25 makes it possible to reduce the degree of warp that occurs during the
reflow process. The reason for this will now be considered. Since the
conventional multilayer printed wiring board 510 has a structure that

has a via hole 570 with a hollow structure, the via hole is deformed.

On the other hand, this embodiment is structured such, that the via hole

_50_



+10°17910% & ()-!S.s10% ()-.s10% & ()-!S.s10%fé& ()-
109 & ()-*109% & ()-**+++++T+}+ = 10
10" 11 FI 109%H& ()- ! F1 109% (& () - &L0%VE ()-Z 10: 10: 15 MAY 2002
" 10: F <10% & ()-, 89z10% & ()-}+,'-../70zX9_= 10
10" ! 1098VE ()-!"!109%8S& () - Fs! 109%vE& ()-! Fsl 10%
- & ()-1Fs!10%; & ()-!yF! 109M& ()- 70R11222222z0dY: 10 10s' 10% & ()-Z 10M

9 *1 1004308 | ) - dEdY:
LoV SOl Ot Gy AR o o st

10% & () - 108ns%deyed1R9D &hé )vi40RERS@ GIBMY: deft@PmddbsSdikl%f &eb).-
10% & ()-m0% & ()- F10% & ()-Ss!10% & ()-10% & ()-677;8888~_=dY: 10
10! nF. 109%&' () - F. Lol g 6) 1€ cHLD96 & @punted’ oalthe%ﬁli‘&'l@femrmted wiring
O st10%qag )i W9 &) 2 5800er it the ao1AePS 1892 of the IC chip 90
5 correspond to the solder bumps 88U adjacent to the multilayer printed
wiring board. Then, the multilayer printed wiring board 400 is subjected
to the reflow process in a heating furnace. Thus, the IC chip 90 is joined
to the multilayer printed wiring board 400 (see Fig. 18 (U)). Then,
surface active agent solution is injected into a portion between the
10 multilayer printed wiring board 400 and the IC chip 90 so that fluxes
allowed to seep from the solder paste when the reflow process was
performed can be removed by cleaning.
When the process of cleaning fluxes is performed, the surface
active agent solution must be injected into a small space between the
15 multilayer printed wiring board 400 and the IC chip. Therefore, the
conventional multilayer printed wiring board 510 described with
reference to Fig. 23 (D) has difficulty in completely cleaning fluxes
of the solder bumps provided for the via hole 170. On the other hand,
the multilayer printed wiring board 400 according to this embodiment has
20 the structure that solder paste, in only a small quantity is printed onto
the via hole 70, similarly to the surface of the conductor circuit 72.
Therefore, fluxes can completely be removed by cleaning.
After the reflow process has been performed, resin is introduced
into a space between the multilayer printed wiring board 400 and the IC
25 chip so that the space is sealed with resin. Then, the overall body of
the IC chip 90 is covered with resin, that is, the IC chip 90 is molded
with resin (not shown). Then, the multilayer printed wiring board on
which the IC chip 90 has been mounted is joined to a mother board 95 (see
Fig. 18 (U)).
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described with reference to Fig. 17 has a structure that has plated copper
5 enclosed in the lower via hole 40 formed in the lower interlaminer resin
insulating layer 40 as well as the upper via hole 70 on which solder bumps
are formed. On the other hand, the multilayer printed wiring board
according to this modification has a structure that resin is enclosed
in the lower via hole 50 as per a conventional structure described with

10 reference to Fig. 23. The upper via hole 70 according to the fourth
embodiment has a recess 70a in the central portion thereof. On the other
hand, the upper via hole 70 according to the modification has a smooth
and flat surface. The fourth embodiment has a structure that a gold
plated layer 84 is formed on the upper surfaces of the upper via hole

15 70 and the conductor circuit 72. On the other hand, the modification
has a structure that a platinum plated layer 84 is formed. Also the
foregoing modification is able to improve the reliability of the
connection of the solder bumps 88U and 88D similarly to the fourth
embodiment.

20 As described above, the multilayer printed wiring board according
to the fourth embodiment having a structure that plated metal is enclosed
in the opening, makes the height of the surface of the via hole to be
the same as the height of the conductor circuit on which the solder bumps
are formed. Therefore, solder paste in equal quantities is printed onto

25 the via hole and the conductor circuit so that the heights of the solder
bumps formed on the via hole, and the solder bumps formed on the conductor
circuit, are made to be the same. As a result, the reliability of the
connection of the solder bumps can be improved.

Although the first to fourth embodiments have been described with
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In the above embodiments, the plated metal is enclosed in the
opening. Instead of the plated metal, conductive paste may be enclosed.
10 The DD paste (AE16001) made by TATUTA DENSEN can be used as the conductive

paste.
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Interlaminer resin insulating layers: and
) conductor circuits such that said interlaminer resin insulating
layers and said conductor circuits are aliernately stacked, wherein
an opening is formed in a lower interlaminer resin insulating
layer, said opening is filled with metal so that a lower via hole having
a flat surface is formed, a surface of said lower via hole is subjected

10 1o a coarse process, and an upper via hole is formed above said lower

via hole.
2. (delete)
3. A multilayer printed wiring board according to claim 1 or 2,

wherein a side surface of said opening of said lower interlaminer resin
15 insulating layer is subjecied {o a coarse process.

4. Amultilayer printed wiring board according to any one of claims

1 10 3, wherein surfaces of said upper via hole and said conductlor circuit

are subjected to a coarse process.

. Amultilayer printed wiring board according to any one of claims
20 1 to 4, wherein said lower interlaminer resin insulating layer is made

of a composite material of thermoplastic resin and thermoseiiing resin

or mainly made of a thermoplastic resin.

6. Amultilayer prinied wiring board according {o any one of claims

1 to 5 wherein said lower via hole is structured such that a ratio of
25 adiameter of said via hole and the thickness of said inierlaminer resin

insulating layer is higher than 1 and nof higher than 4.

1. A multilayer printed wiring board comprising:

interlaminer resin insulating layers; and

conducior circuits such that said interlaminer resin insulating
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of said lower via hole.
8. A multilayer printed wiring board according to claim 7, wherein
a recess is formed in a central portion of said lower via hole.
9. A multilayer printed wiring board according to claim 7 or 8,
wherein a side surface of said opening of said lower interlaminer resin
insulating layer is subjected to a coarse process.
10. A multilayer printed wiring board according to any one of claims
7 to 9, wherein surfaces of said upper via hole and said conductor circuit
are subjected to a coarse process.
11. A multilayer printed wiring board according to any one of claims
7 to 9, wherein said lower interlaminer resin insulating layer is made
of a composite material of thermoplastic resin and thermosetting resin
or mainly made of thermoplastic resin.
12. A multilayer printed wiring board according to claim 7 or 8,
wherein said lower via hole is structured such a the ratio of a diameter
of said via hole and thickness of said interlaminer resin insulating layer
is higher than 1.
13. A multilayer printed wiring board comprising:
interlaminer resin insulating layers; and
conductor layers such that said interlaminer resin insulating
layers and said conductor circuits are alternately stacked, wherein
at least one of said conductor layers has a plane layer including
a conductor pattern, which is connected to a via hole, and said via hole,
said via hole which is connected to said conductor pattern is

filled with metal so that surface of said via hole is flattened, and
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5 a side said opening of said interlaminer resin insulating layer in which
said via hole is formed in said plane layer are subjected to a coarse
process.
15. A multilayer printed wiring board according to claims 14 to 15,
wherein a surface of said plane layer including said via hole is subjected
10 to a coarse process.
16. A multilayer printed wiring board according to any one of claims
13 to 15, wherein depth of said recess of said via hole formed in said
plane layer is 5 um to 50 um.
17. A multilayer printed wiring board according to any one of claims
15 13 to 16, wherein area of said plane layer is 0.01 dm’® to 10 dm®
18. A multilayer printed wiring board incorporating interlaminer
resin insulating layers and conductor circuits such that said
interlaminer resin insulating layers and said conductor circuits are
alternately stacked, said multilayer printed wiring board comprising:
20 solder bumps formed on a conductor circuit formed on an outermost
interlaminer resin insulating layer; and
solder bumps formed on a via hole formed by enclosing metal in
an opening formed in said outermost interlaminer resin insulating layer.
19. A multilayer printed wiring board according to claim 18, wherein
25 a recess is formed in central portion of said via hole.
20. A multilayer printed wiring board according to claim 18 or 19,
wherein a side surface of said opening of said outermost interlaminer
resin insulating layer is subjected to a coarse process.

21. A multilayer printed wiring board according to any one of claims
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23. A multilayer printed wiring board incorporating interlaminer
resin insulating layers and conductor circuits such that said
interlaminer resin insulating layers and said conductor circuits are
10 alternately stacked, said multilayer printed wiring board having:
solder bumps formed on a via hole formed by enclosing metal in an

opening formed in said interlaminer resin insulating laver.
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