Hybrid Wring Board, Sen conductor Apparatus, 5) HExfﬁi ej
i, Substrate, ;and Fabr i catl on, Met hod of Hybrid Wring Boar
Background of the I'vention 1.’Field of the Invention The pi %nt
invention relates to a wiring board such as a printed wiring board, in
particular, to a hybrid wiring board thdt is a conbination of a rlgld

W ring substrate and a flexible wiring substrate.’ In addition, the
present-invention: rigylatied Wiorind |Boddu,e Semirdomglustiost Agperetughi ch a wiring
layer is disposed on insulation resin film in particular, to a flexible
wiring substrate |aninated wi ke bligyisnbsitiatg sabst r at e.

Furt hernore, the present invention relates to a sem conductor apparatus
such as a seni conductBrbpiradakrn dlethad @f divheridc $igdegoPoasdi ce is nount ed
on a printed wiring board, in particular, to a sem conductor apparatus
.that nounts a sem conductor device W|th connectl on termnals disposed at
a high nounting density. , invention relates to a
fabrication nethod of a pri* +=t4 cular, to a

fabrication, net %ﬂ‘gt%g 1;t%‘ebrhfl(?nrgboard that A} a conbinati on of_ a

rigid wrlnb su W|r|ng substrate. 2. Description of

the Related At mne pedlisafegintolol oAl 0 & ASTLEORIGLOLIRVLEES 13

I NCreasli ng year “connection
a printed wiring board, in partlcular, to a hybrid wiring

board that is a combination of a rigid wiring substrate énd a
flexible wiring substrate.

In addition, the present invention relates to a flexible
wiring substrate of which a wi;ing layer is disposed on
insulation resin film, in particular, to a flexible wiring
substrate laminated with a rigid wiring substrate.

Furthermore, the present invention relates to a
semiconductor apparatus such as a semiconductor package of
which a semiconductor devicé is mounted on a printed wiring
board, in particular, to a semiconductor apparatus that
mounts a semiconductor device with connection terminals
disposed at a high mounting density.

Moreover, the present invention relates to a fabrication
method of a printed wiring board, in particular, ﬁé a
fabrication method of a hybrid wiring board that is a
combination of a rigid wiring substrate and a flexible wiring
substrate.

2. Description of the Related Art
The degree of integration of semiconductor devices is

increasing year by year. Thus, the number of connection



r the
like is around 0.2 [err]m as nmany as 1000 connectio uld be
di sposed for a sem conductor device in aZsquare shape whose one side is 10
nm Moreover, in a sem conductor apparatus such as a sem conductor
package of tyncmaduch padsenifoandovanectdeygi eesenicondutedr otewi o ramd dooar d,
to inprove the nounting density, there are strong needs for reducing the
size and t :tlewsd dilrenuddf increagest codl &he founbiperdebsEty ntherees on
unit such as a note type PC (Personal Conputer), a PDA, or a portable

t el ephone rgaomas high.npéheantheomdadpeas Bachéningesinl ORhkckness of a
sem conduct or package. _ To package a_semi conductor device, it is
necessary tsemimanductosederdeguarde @dvisddisAnaoki Ehfglbbar S anBoeRMnect
termnals of the sem conductor device and the wiring board. = However, to

di spose ar dWil 4BO0aEomABYt AEN1PBP nraRRechioRNEeEringhs NS &€ device in
a square shape whose one side is . around 1Q mm, the nmountin i tches of the
Connect | on SLERHSH L hes G EONGHIe T deiisindnad FARFER SHOPEopBSE
termnals disposed at fine pitches to terminals of a wring board, high
accuracy i L1%eqtiY%ed S r%‘?d'r“ﬁ] ng a circuit pattern and aligning wires.
However, - conventy onal i " § PU UG cdrndfd¥id09bparaedsT6Bch TapeaAut omat ed

Bondi ng) technol ogies
semiconductor package of which such a semiconductor device is

2 termnals (pads) for connecting a sem conductor Ofyd & ARGERepRXE" N2
circuit increases and the nounting density thereof b [ en the
m ni mum machi ning size on a sem conductor device madgmﬂﬂlll H ﬂ

mounted on a wiring board, to improve the mounting density,
there are strong needs for reducing the size and thickness
thereof. 1In particular, for a portable information unit such
as a note type PC (Personal Computer), a PDA, or a portable
telephone unit, it is important to decrease the size and
thickness of a semiconductor package.

To package a semiconductor device, it is necessary to
mount a semiégnductor device on a wiring board and connect
terminals of the semiconductor device and the wiring board.
However, to dispose around 1000 connection terminals around a
semiconductor device in a square shape whose one side is
around 10 mm, the mounting pitches of the connection
terminals become as small as around 40 um. To connect
terminals disposed at fine pitches to terminals of a wiring
board, high accuracy is required in forming a circuit pattern
and aligning wires. However, conventional wire bonding
technologies and TAB (Tape Automated Bonding) technologies
cannot satisfy such requirements.

As a conventional terminal connecting method, connection
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cannot satisfy such requirenents. As a conventional term nal
connecti ng nethod, connection : 3
terminals of a sem conductor device and connection termnals of a wring
board may be connected through a pillar nade of a conductive substance
such as sol der. For exanple, when connedtion termnals of 32 lines x 32
rows at pitches of 32 [err]mare disposed on a sem conductor device in a
squar e shapermiede effcasisémicsondueuod devive ahe combestidn cosmeinidlon
termnals amobunts to as many as 1024. Wres of a wiring board on
which a serai-ﬁcandnicrttmg (tbe\airdemaiysbasonnhadcaeé thspogkeda gbiblat /fade of a
rati o(Li ne/ Space, wiring wdth/wiring pitch) of as fine as around 50
[err]m 50 [ceomdumtiveasubstancensvcht he sohdect i ofior eexdmpale, ofheme

sem conductor device and the external connection term nals of the

sem conductaemnsatiéiage terminalas o wlr LigeBotr 42 bewaaht PHeCRes et chhduct or
device wth connection term nals disposed at fine nounting pitches, for
exanpl e a bwm drepdbspededoon aasembepnduetpr deviceiip aEquane sdepieonal

Vi ew shovvlr‘glthe structure of a build-up board. The bkuld up board is a
Wi ring boarthastanensdde g REOYnS) llpn&msuﬁgﬁ’r BEEbEH 10T { FPRNFRSIPR | ayer s

902, and conductqQr wri r}%sf tterns 903. Tgszgrl nted wring substrate 901
is a rigid $FEREeFhEMM i 75 BF8¥s 280 fe coated on both surfaces of

the printed wir :wgf[%g% ratg r&% 1oL %gngk{gggra%éth?/g?é&g%gsdg\%cgr '?'he

made of et al i Ke "an i Sposed on éresin

printed W ring SHIE] d% Wh¥sddatPdh! €78P 808691 ine/Space, wiring

width/wiring pitch) of as fine as around 50 gm/50 #m so as
to connect the connection terminals of the semiconductor
device and the external connection terminals of the
semiconductor package.

As a wiring board for mounting a semiconductor device
with connection terminals disposed at fine mounting pitches,
for example a build-up board 900a has been used.

Fig. 10 is a sectional view showing the structure of a
build-up board. The build-up board is a wiring board that
has a printed wiring substrate 901, thin resin layers 902,
and conductor wiring patterns 903. The printed wiring
substrate 901 is a rigid board. The thin resin layers 902
are coated on both surfaces of the printed wiring substrate
901. The conductor wiring patterns 903 are made of metal or
the like and disposed on the resin layers 902.

The printed wiring substrate 901 of the build-up board
is referred to as core layer. The portions layered on both
the surfaces of the core layer are referred to as build-up

layers.



Is referred to as core layer. The portions |layered on both the surfaces of
the core layer are referred to as build-up |ayers. _

4 The insulation resin layers that structure the build-up |ayers are
connected by a fine |ayer connecting nmeans fornmed by photolithography
technology or the like. A plurality of W ring |ayers are connected through
the fine |layer connecting neans. In the exanple shown in Fig. 10, the

| ayer connecti nThendasslat ivhe regihdidpelrayenati st ageoape i sthe oyl @& @hot o
via- hole 904. To connect the wiring layers on the build-up | ayers
(di sposed draysatsh atriee comnfeatesl by bhéiner dalayecdnnéotingxaegue formed

t hrough-hol e 905 nay be fornmed. To allow a wiring substrate to be flat, a
bui | d-up bdatr ®hoftodtitdiegriaphyhiteahholopyl eri shéi likd. wiAhplesahity dhown.
In the technology at the tinme the present invention was filed, the m ninmm
Wi ring w diwignma Havens egel gpanegtedt khroughr ibe uf éset haydni ¢ohngct ayer s
is around 40gm The front surface of the insulation resin |ayer 902 is
uneven due REE™S - will fgepgxempdeoshawnoder Figyel 0, Thiag, 1ayer sComnpgcting
difficult to forma_finer, mﬁring pattern than the uneven surface.

The di anet &3 Vo thG SLidgripg lpnerfeisnagrampbhshedi by 2 BReEo 9ot hat
structure H?ﬁ-b 'uq-up | ayers is around 80 [err] m To formfiner

vi a- hol es, € thickness of the insulation resin | ayers 902 nmay be

decr eased. When e deknens g rilg 1b08U5bhoPnL oL haYET £ 902, TS
ecreased, the i'nfluence o
(disposed on both the surfaces of the core layer), for
example a through-hole 905 may be formed. To allow a wiring
substrate to be flat, a build-up board of which the through-
hole is filled with resin is known.

In the technology at the time the present invention was
filed, the minimum wiring width of the wiring layer 903 that
structures the build-up layers is around 40um. The front
surface of the insulation resin layer 902 ié uneven due to a
wiring pattern of a lower layer. Thué, it is very difficult
to form a finer wiring pattern than the uneven surface.

The diameter of via-holes formed in the insulation resin
layers 903 that structure the build-up layers is around 80 u
m. To form finer via-holes, the thickness of the insulation
resin layers 902 may be decreased. When the thickness of the
insulation resin layers 902 is decreased, the influence of
the uneven surface of the lower layer becomes strong. Thus,
the wiring width should be increased.

In addition, the thickness of the build-up board is

restricted. To prevent the build-up board from deforming and

breaking in and after the fabrication process, the build-up



t he uneven surface of the |lower |ayer becones strong. Thus, the wring

wi dth shoul d be increased. In addition, the thickness of the build-up
board is restricted. To prevent the build-up board from deform ng and
breaking in and after the fabrication process, the build-up . -
5 board shoul d have a thickness of at |&ast 0.6 nm The thickness of each
of the insulation resin layers 902 is in the range fromaround 30 to 50
[err] m Theéddud kahesd dothatviee a chwidkaess wifr ehgleager 0963mms i Thé he range
fromaround 10 to 20 [err]m To dispose around 1000 connection term nals,
three wiritdyidkness off @eacdhqeifr ddhe Thsalathent heskneisyefst 982 bsiinl- up
board becones as large as 0.84 to 1.02 mm In addition, the
above- descriledawd dorduetroundediOcéoi $0 dimposEie drhiorieness fatethef t he
bui | d-up board. For exanple, solder balls are disposed in a

t wo- di nensiRRAUGHAM WHdPY dryerh@Ost Asr iguthgcsapget REoBupreung bdate (the
resul t ant ackage is referred to as BGA package). To decrease the

t hi ckness c%oot%@-sexopééﬁagés% paropnad hK@e@scanrnechiorciaawinalo ttiingeness of

t he above-described core |ayer aqr the %gl I d-uB | a er[s(. Howeyer, when the
thi ckness JF Y J¥EI=Pee iTE€YEFlased, Uohe eI FéBF PE§SoPL the resul tant

senm conduct.Qr. package deteriorates. Ln_ additi,o it is,gdifficult to form
t he buil d- ubghllaqga/leurps%oar& %e\ﬁ%"ﬁst RE tlﬁirgﬁnggsbogat hg EuP?d‘.‘“ﬂp | ayers is

decreased, it if%‘%%&fé%&& tﬁ%ﬁg&gﬁ%:@%fkg b88tES&EgﬁédL%ﬁgrp&é8P8§+i?he

Thus, practically, IS VEry Icult to decrease I ckness
bui | d-up bog Ghd2 P dh BRL sUr¥Se of the build-up board. For example,

solder balls are disposed in a two-dimensional grid shape on
the other surface of the build-up board (the resultant
package is referred to as BGA package).

To decrease the thickness of the BGA package, it is
necessary to decrease the thickness of the above—describea
core layer or the build-up layers. However, when the
thickness of the core layer is decreased, the reliability of
the resultant semiconductor package deteriorates. 1In
addition, it is difficult to form the build-up layers.

When the thickness of the build-up layers is decreased,
it is difficult to form a wiring pattern at fine pitches.
Thus, practically, it is very difficult to decrease the
thickness of the build-up board to 0;8 mm or less,

To decrease the outer side of a semiconductor package,
it is necessary to decrease the diameters and pitches of
through-holes formed in a wiring board on which a
semiconductor device is mounted.

Generally, as a material of an insulation resin layer

that structures a core layer, a prepreg of which a glass



To decrease the outer side of a sem conductor package, it is necessary to
decrease the dianeters and pitches of through-holes forned in a wring
board on which a sem conductor device is nounted. Generally, as a
material of an insulation resin layer that structures a core |ayer, a
prepreg of which a gl ass 6 6 cloth
woven with glass fibers is inpregnated with an insulation resin is used.

I n such a wikatly waoend wiittth gl assr dibegs tilse igbasgnfibédrsitndahar dened

insulation resin |ayer securely adhere. However, when through-hol es
are formed isWatiidmgeasdar ds mpedl.dr il sucht Rewlirkng bbard|esshfabers are
broken as well as the insulation resin. Myreover, in the vicinity of

t hr ough- hol|REEPRSE dihes glEsse fd begsaeace hprdenedeinasbpbionnresni hayer
A plate layer is formed on the inner wall of a through- hole. Wen the
pl ate | ayerS§HFOhéPRSGet here is a portion of which the glass fibers

separate fromt I nsul ation resin i he vicinity of .the through-hole, a
plate sol ution tIFAEYFont4iSts tﬁ’é:loé’ighi' RdeSePrEaf 8EMEReiPoR t Y HRINGHePR ¥ Re

itches of,_thro --hal es.are .decreased,, _the_pjtches of the separate
Bort i ons of ¥ He &jgﬁ%asls ¥ %@res _dﬁ(&’t %Z‘el 94855 thefﬁs?ﬁeb@é‘aﬁn Farellp
this case, i uhstance neat e the separatge portions
det eri or at eés§1ﬁ1}£eoirinsu ]‘a‘-it\{tlelé)?l1 B‘%ts%ee’n %@%Eot%%r&bugh- ﬁgﬁe‘s'.lcmggy Cfﬁus, it is

very di fiicifdoddhHHYs, 2 HRMAYUEi¥ers separate from the insulation

resin.

A plate layer is formed on the inner wall of a through-
hole. When the plate layer is formed, if there is a portion
of which the glass fibers separate from the insulation resin
in the vicinity of the through-hole, a plate solution that
contains metal ions permeates the portion. When the pitches
of through-holes are decreased, the pitches of the separate
portions of the glass fibers and the insulation resin become
small. In this case, the conductive substance that permeates
the separate portions deteriorates the insulation between the
through-holes.

Thus, it is very difficult to mount a semiconductor
device with connection terminals disposed at very fine
pitches on a build-up board. 1In addition, to structure such
a semiconductor device as a semiconductor package, it is
difficult to use a build-up board.

On the other hand, a semiconductor package of which a
semiconductor device is mounfed on a film laminate substrate
is known. The film laminate substrate is a laminate of a

plurality of film substrates with wiring layers disposed



device with connection term nals disposed at very fine pitches on a
bui |l d-up board. In addition, to structure such a sem conductor:- device as a
sem conduct or package, it is difficult to use a build-up board. On

t he other hand, a sem conductor package of which a sem conductor device is
mounted on a filmlaninate substrate is’known. The filmlamnate substrate
is alamnate of a plurality of filmsubstrates with wiring | ayers

di sposed through an insulation film made of for 7exampbeigholnimidel ati on
filmmade of for exanple polyimde. Figs. 11 and 12 are secti onal

vi ews showi ng t Hdgsst Adciended 208 rei backaanaidt eieupsshewirg the  As a
practical exanple of the material of insulation film©902, polyimde with a
hi gh cheni &lirucksiresande fiidmydepinapg guppheereal exanple of the materi al

of a wring layer 903, copper is used. In filmlan nate substrates
900b and 900c sHsw? Pragtdsal exampde19f Ghe vaterialtpt st Doard

900a that is .uneven duye tq the wiring.,layer 903, since the front surface
of the i ndiidh 997 .f MOlY§BIdeswabhna HiphnEPRRIFAY PSRt et ANCan betSedr med.
To forma fjne wri ttern, it i_.s necessar o .decrease the thi ess
of the wr ity A RIACHGRT MRBRPLReOtnt REnTeEAGERL 085 Fow HEtRT of SYSPpe T o |
with a thic ) f round 15 to 18 [err]m an L/S ratio of 25 [err]m 25

[err] m can %}%e}cggnﬁ%e%ed. Wth a wiring | ayer made of copper foil with a

thickness of round £, Qag']i'ﬂ‘att‘é Lapkeihk s 300b/ EnbabbOcObnsdn [ £AT#14L0

;
[err] mcan be acconplishe
11 and 12, unlike with the build-up board 900a that is uneven

due to the wiring layer 903, since the front surface of the
insulation film 902 is even, a fine wiring pattern can be
formed.

To form a fine wiring pattern, it is necessary to
decrease the thickness of the wiring layer 903. When the
wiring layer 903 is made of copper foil with a thickness of
around 15 to 18 pum, an L/S ratio of 25 um/25 pgm can be
accomplished. With a wiring layer made of copper foil with a
thickness of round 10 #m to 15 gm, an L/S ratio of 20 um/20
Um can be accomplished.

To connect the wiring layers 903 disposed on both the
surfaces of the insulation film 902, fine via-holes 904 are
formed in the insulation film. The via-holes are filled with

a conductive material. When an insulation layer 902 is made

of polyimide film with a thickness of around 50 um, via-
holes 904 with a diameter of around 50 #m can be formed by
laser radiation or photochemical technology. To further
decrease the diameters of the via-holes 904, the thickness of

the insulation film 902 can be further decreased.



To connect the wiring layers 903 di sposed on both the surfaces of the
insulation film902, fine via-holes 904 are formed in the insulation film
The via-holes are filled with a conductive material. Wien an insul ation

| ayer 902 is nade of polyimde filmwth a thickness of around 50 [err]m
via- holes 904 with a di aneter of around 50 [err]mcan be formed by |aser
radi ati on or photochem cal technol ogy. To further decrease the dianeters
of the via-hol ePDR method Hjuk meanest inghdhenwikrangoAaverm 803 can be
further decreased. ] ] ) 8 As a

met hod for THTRRIA] M tiHhe ins W tigredd 190902 bgspedmadet RE FABDREL PBN
filmoo2, b S de of copper or the |like are-fornmed on the wring |ayers
903 by pl at% 1 %(,aerses.fcsg‘&)ﬁﬂ R vty dayeg st PfeBYoR1BR&NBunps. The

bunps are pressure-fitted to a wring |ayer forned on th ot her insul ation
(11t hr oUGRESTREA ot FsRamdnietel Tilsi@re Hothegnon FASePuBBAnect g

met hod, it t] to farmm.the . bunps.. I.n additio it takes.a tine to
form a net%lfhl&?%yagrre (ép%%s T gfél toerﬁet(? %BWénguﬁfﬁg.erTﬁﬁgfneiﬂnothge nmet hod,

the yield i and, r ebye rj gat.i 1 $..hi gh. I nstead
of bunps ofé%}lé%ger, V\H}?lnogplfalylgrr?séh%rr%;}igg’e ln%%r}%ggogd%\hlﬁh Pb/ Sn type sol der.

In this case, wheh,dg Slgilcéq{cri 2 r!["alrjeegrg c?&%e%ﬁ&?%%@h&& tt*i‘ﬁo\g‘aiclagga

| ayers, the sol der may’ adversely sp _ this fre I's not
sui tabl e fofidd Neo CRAMEAHHOBumps.  TVRRAIA 1BA)1 GRNEUKLQ! aPREHBIBOEYRI Ch

a sem conduct or
a metal Tayer (pad) to be bonded to the bumps. Thus, in this
method, the yield is low and thereby the fabrication cost is
high.

Instead of bumps of copper, wiring layers may be
connected with Pb/Sn type solder. 1In this case, when the
solder is melted and connected to the wiring layers, the
solder may adversely spread out. Thus, this method is not
suitable for fine connections.

When a semiconductor package of which a semiconductor
device is mounted on the front surface of a wiring board that
is a laminate of a plurality of insulation film layers (made
of polyimide) with wiring layers (the semiconductor package
having BGA connection terminals on the rear surface) is
mounted to a mother board, conductor balls that connect the
semiconductor package and the mother board are stressed.
Thus, sufficient connecting reliability cannot be obtained.

The mother board of the semiconductor package is a
printed wiring board having an insulation resin layer of
which a glass cloth is impregnated with glass epoxy or the

like.



device is nounted on the front surface of a wiring board that is a

| am nate of a plurality of insulation filmlayers (nade of polyimde) with
wiring layers (the sem conductor package having BGA connection termnals
on the rear surface) is nounted to a nother board, conductor balls that
connect the sem conductor package and tRe nother board are stressed.

Thus, sufficient connecting reliability cannot be obtained. The

nmot her board of Ndurlsgmatoreuctrainpagk agmpesaaurpr (A5 el )wi rtheg boar d havi ng
an insulation resin |ayer of which a glass cloth is inpregnated with gl ass
epoxy or thmefifiikkeient of thermal expansion of polyimide is @round 8Nearly,
at an ordinary tenperature (25 [err]C), the coefficient of thernal
expansi on afpmol YOnritde icthemodvackdg themcoeffindenthef hhaumal hexpaesiowri ent
of thermal expansion of glass epoxy is in the range fromaround 14 to 17
ppm  Thus,oftgkdrs @RiHarkys Henmfdeatange £rendprpupdnéd bp LhepPpPm-
coefficients of thermal expansion between polyimde_and glass epoxy is
around 1.7 TQP%&J?Ei?ﬁﬁ;oqg;ﬂéédbéﬁF! ratpgesoichsr dLH5EFS Fﬁa?chﬁﬁect t he

sem conduct or package and_ the nother bogrd are subject to.large,stress.
After the seof o Gaclinfals STRANEAI o R eEHE P RAY LREOR, Bhd LSS o

t t h i tipon, h. I, t | h
sol tor bal | SOThere ARTIRE ud toc ot drdesn chbosopabbia Pa8Batfet  ack
and ther ebYpd s RN AU AUt RARY pAR4EEEOLAL Bhe mother! NCe
t he thickneSs o e sem conductor device and the wring board that

structure ths, s§ni sondus Qe RAFKALRd Stress.

After the semiconductor package is mounted on the mother
board, due to a temperature change in operation, much larger
stress takes place in the solder balls. When such a load
cumulates in the solder balls, they crack and thereby the
connecting reliability largely deteriorates.

Since the thickness of the semiconductor device and the
wiring board that structure the semiconductor package is
decreased and there is the difference of the coefficients of
linear expansion thereof, they are stressed. Thus, the
connecting reliability deteriorates.

In the build-up board, when the thickness of the
insulation layer is decreased so as to decrease the diameters
of via-holes, it becomes difficult to finely form a wiring
pattern. In addition, since through-holes of the core layer
are formed by a drill, the diameters and pitches of the
through-hoies cannot be decreased. Moreover, when the
thickness of the semiconductor package is decreased, the
required strength cannot be obtained in the fabrication

process, in particular, the build-up layer forming process.



decreased and there is the difference of the coeffrcTﬁggsaggsB

expansi on thereof, they are stressed. Thus, the conn ?&y
deteriorates. In the build-up board, when the t

insulation |ayer is decreased so as to decrease t he d

via-holes, it becones difficult to frneFV)fornta W ring pattern

addi tion, since through-holes of the core layer are forned by a drlH

t he

di aneters and piltciide emsehet ehwdudgnghbprasdcafinshige deptenabity Wof eover

when t he

t hickness of the sem conductor package is decreased, the

required st@%#ﬁﬁ%?hﬁ£ﬂ%9?sb¥16ﬁtH#ﬁé&gr%aﬂﬁésfaﬁﬁr%é@%@ﬁte%r%%ess in

partlcular
10
substrates

the build-yp | a er f n roce
Qi? ﬁﬁi ag&géﬁemﬁFcﬁhﬁ btﬁ?al??? XTeldftﬁrnf
at| n fil mpade o

| d
pol yi mi de &r r|n G%Wy%§t E%Fs%gkgghfﬁﬁggtﬁﬁrgb F7t he ?aﬁ@@%%&?%? cost
' i gh. f f ff t
expans! 'nsq'r%t’éh%n lefrffééfrré%gcre_t?’ o thecBPRRES R e Rt theS hothRr b O
on whi ch tr&f‘%ﬁé'ﬂ%é&?f&i ﬁ%éQh%pQﬁgqu§%oﬁr??1mtdi tﬁ 8%% oﬁag%ne

expansit on

reliability 1s

n a plara Wring su

type or dkﬂi%ﬁﬁﬂﬁtQ%Eﬁw@&%nbaﬁbBQBeQS HQFBFEF??¥E2?aPé§b|€H§ take pl ace.

There are technol ogies for Iamnating a p

ring substrates

(singl e-si dashndcttigg dubla®i3ii¢gd iRl ab@. nulti-layered plate, flexible

substrat e,

or the like). As an "exanple, a plurality of insulation |ayer

havi ng adhesi ve Whefi” a plurality of wiring substrates of same type or

different type are laminated, the following problems take
place.

There are technologies for laminatiag a plurality of
wiring substrates (single-sided plate, double-sided plate,
multi-layered plate, flexible substrate, or the like). As an
example, a plurality of insulation layers having adhesive
characteristic (for example, prepreg layers) ar& aligned -
through adhesive agent. The aligned substrates are pressured
and heated. Thus, a laminated is mechanically formed. The
laminate is drilled and plated so as to form PTHs (Plated
Through-Holes). In such a manner, the layers are
electrically connected.

A laminate of a plurality of rigid wiring substrates
connected with PTHs or the like is referred to as IVH
laminate wiring board.

A laminate of a rigid wiring substrate with layers
connected with PTHs or the like and a flexible wiring
substrate is referred to as rigid flexible substrate.

When a plurality of wiring substrates are > laminated,

SHEET HAS BEEN
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aligned through adhesive
heated. Thus, a | am nate

characteristic (for exanple, pfERKe
agent. The aligned substrates jJare p
is mechanically formed. The [%am . and plated so as to form
PTHs (Pl ated Through-Holes). In such a the | ayers are

el ectrically connected. A lam natellof a plurality of rigid wiring
substrates connected with PTHs or the like is referred to as IVH |am nate
Wi ring boartdirough-hoAdsashpaild bk dormgiddbwi ai ngmisebhstf gpeoadded ayerts
connected with PTHs or the |like and a flexible wiring substrate is
referred t @Saghs gird lflliag Precsgssendt the platipenprogiss al iThusf thieing

substrates are | am nat ed, t hr ough- hol es should be forned by a
nunber of pPrHEdEsdds 19eh as the drilling process and the plating process.
Thus, the vyield is_ |ow. ) In the plating process, waste fluid that
adversely infl d&hdds P&tdRgi PEREBAE | yaﬁﬁ@vﬁfﬁb@eth% adppr sy t he

adverse influyence of the waste fluid against the environnent, a facility
and tine fdfﬂﬁﬁﬁﬁ§§?iﬁ&etﬁgvﬁéQP@ePFuF APEVitaller edto THIRPTe R thel d

b | d th the fabricati t b high. . "\
ayers. ar o SURKER GGV IHE GEatiRo BPOEeS Lot nBoal Rk ke YL ERR I or of

LD SouseL TR e T, BLEE-LIRGS L oREsEl HIpd ol Lo
required. Thus, the yield becomes low and thereby the
fabrication code becomes high.

When layers are connected by the plating process, the
thickness of conductor of the outer layer increases. Thus,
since the surface of the resultant substrate becomes uneven,
a fine circuit pattern cannot be formed.

When different materials such as a rigid wiring
substrate and a flexible wiring substrate are integrated, if
the drilling process and the plating process (pre-processes)
are performed in the same condition, the statesmof the PTHs
differ between these materials. Thus, the reliability of the
connections of the layers with the PTHs deteriorates.

Conventionally, flexible substrates are laminated in for
example the following manner. Holes are formed in the
material of a flexible substrate such as polyimide film on
which a conductive layer such as copper foil is formed from
the film side by laser radiating process, photo-etching
process, or the like. The holes are filled with a conductive
substance such as conductive paste. Alternatively, the holes
are plated. The resultant substrates are laminated with
adhesive agent.
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When different materials such as a rigid wiring substrate and a flexible
W ring substrate are integrated, if the drilling process and the plating
process (pre-processes) are perfornmed in the sanme condition, the states of
the PTHs differ between these materials. Thus, the reliability of the
connections of the layers with the PTHs W&teri orates. Conventional ly,
flexi ble substrates are lamnated in for exanple the follow ng manner.

Hol es are fornmedigy tite israt exdh@imaafi ca dikexahl éogubgplairisgch as pol yi m de
filmon which a conductive |ayer such as copper foil is formed from the
filmside byeresdrionedi dtamigiairiogesethpkobd- élekibye pubstsatesr the |ike.
The holes are filled with a conductive substance such as conductive paste.
Al t er nat i vélsppatireclisl epbshirats med¢risis péswhiaht ceppstrr okt ase

| ami nated with adhesive agent. _ 12
Fig. 13 is adhgrpdediq £ laxddlaninsulation dpvgra 9¢ansedt Pbhasuchngaati ng
met hod of flexible substrates. Copper-clad substrate materials of which
copper foi IPSYYimifif fddn @19 hapedeschsuldLipng PayErEns 182 aiachudingch as
polyimde fil]mare prepared. Wring patterns 92 including, via |lands 92a
are forned ‘Hrﬁt]t?e“%% F {45 Farged e l?&‘epﬁBPS-traEFcﬁPFﬁgb?BEe’% Bhothe
like. es are formed si,tions of which the insulation |ayers
9l1a and 91beﬂa$rﬁelnc%r¥)nre°cqeesds t§>yr I%g)seg:iltkgdi ating process, photo-etching

DL 00EDS, O L1 A TP ki B oo L ESPAUERLPoRATh 58 511
portion thafa}&rs 9Ta and 91b are connected by laser radiating process,
photo—etching process, or the like. The holes are filled
with conductive paste 93 such as solder paste. The wiring
patterns 92 are formed on both surfaces of a portion that is
finally exposed (for example, the insulation layer 91). The
resultant substrates are laminated with adhesive agent 94.

Fig. 14 is a schematic diagram for explaining another
conventional laminating method of flexible substrates. 1In
this example, a copper layer 96 is plated on an inner surface
of through-hole. A gold layer 97 is plated in the through-
hole on the reverse side of the wiriﬁg layer 95.

In addition, a land portion 95 that is a laminate of a
copper layer 95a and a tin layer 95b is formed on the
through-hole on the side of the wiring layer 95. The
resultant substrates are laminated with Au-Sn eutectic solder
of the gold layer 97 and the tin layer 95b.

However, in such a method, the through-hole should be
filled with a conductive substance such as conductive paste

93 so as to connect layers. Alternatively, a conductive

layer should be formed by plating process. Thus, the yield



finally exposed (for exanple, the insulation |layer 91). The resultant
substrates are lam nated with adhesi ve agent 94. Fig. 14 is a
schemati c di agram for expl ai ni ng anot her conventional |am nating method of
flexible substrates. In this exanple, a copper layer 96 is plated on an

i nner surface of through-hole. A gold I&yer 97 is plated in the through-
hol e on the reverse side of the wiring | ayer 95. In addition, a | and
portion 95 Hdwaimdss 1law.anmPaattd coflazlycoppethkayethS8aslaown ait i Mid ayes, 95b i s
formed on the through-hole on the side of the wiring layer 95. The

resul tant gslifsterangs pdiag iingmpraced seist khaui8nbeuperformsd| derbotdi didegol d
| ayer 97 and the tin | ayer 95b. However, in such a nethod, the

t hr ough- holaf dhhsulthuenghihioled wiCohsgquenddiyt i thesnbeldnkecones wery
conductive paste 93 so as to connect layers. Alternatively, a conductive

| ayer shoul¥PYe formed by plating process. Thus, the yield

13 becones | ow. Partlcularly in the nethod shomn in Fig. di fferent

pl ating processed Sk ﬁ@@f@@#@&léﬁ tbek brads fb¢x%hbﬁt$ﬁﬁﬁkﬁﬁ¢ﬁﬁe

Co t| th | d ddi ¢ th t |

that bonds 9455 M‘é@gs b GEbeRs: O SBRLvEROLEN RPN e vi o

| and 92 d t.h t h the | t b d

bocones Vet B n S Aun o T Bites £ P8y “iﬁwénﬁf??négﬁa&%'r@%%{les

| ncl udes ! Reydddh IR 22310 SRAVEALALS' BE LARULALLRY bRYELE, 923 RL¢ 91P
e polyimde T1lm

made of
includes™ the via land 92a disposed on the insulation layers

9la and 91b made of the polyimide film.

In the case that the coplanarity of the wiring board due
to the unevenness of an inner layer deteriorates, when a
semiconductor device is mounted by flip-chip bonding method,

the connecting reliability deteriorates.

Summary of the Invention

The present invention is made from the above-described
point of view. An object of the present invention is to
provide a wiring board capable of mounting a highly
integrated semiconductor device.

Another object of the present invention is to improve
the reliability and yield of a hybrid wiring board that is a
combination of a rigid wiring substrate and a flexible wiring
substrate and a hybrid wiring board that is a combination of
flexible substrates.

Another object of the present invention is to provide a
wiring board that is applied for a high density device and

that can be easily connected to an external circuit.



In the case that the coplanarity qu‘sr%;MMASgBEﬂh d due 0 h > 89
of an inner |ayer deteriorates, when aR,Epng@o nducgor devi m E?ﬁ'br
flip-chip bonding nmethod, the cad ty deter U

Summary of the Invention The present invention is mad

above-descri bed point of view An objectd of the present |nvent|on Is to
provide a wiring board capabl e of nounting a highly integrated

sem conduct or deyiother objechneifheheobireetenef ihhenpiesens tovendsvideis to
inprove the reliability and yield of a hybrid wiring board that is a
conbi nat i owiofirsy Hogirdl Wwhiaitngasubet easé lgndppliedxidtevarioung higibstrate
and a hybrid wiring board that is a conbination of flexible substrates.
Anot her objdsgtsidfy tove tadkdsein fiomwestiioonund teosprbvasea aponkalbg board t hat
is applied for a high density device and that can be easily connected to
an ext er nalteliaphgne unit, a portable VCR, and a note type pengonal

Anot her object of the present invention is to provide a wring board that
can be easiF9fRSI%-ed for various high density portable information units
such as a portable teI ephone unit, a portable VCR ,and,a note t

per sonal corrputz"\%’r‘)t er oblgdt R thS; é’c?tes&f’tt HBVEFR@ﬂtl?nV‘éﬂH %Eﬁi% ?o
provide a ma]d]e %:g in semco du tor ge %} t _can mount _ ¢ .
sem conductBt2 del th SETHEE °trePﬁ1C b Egoga’a i u% ﬂl gh density.

semiconductor device with connection terminals disposed at a

high density.

Another object of the present invention is to provide a
semiconductor package that mounts a highly integrated
semiconductor device and that has high connecting reliability
to a mother board.

Another object of the present invention is to provide a
flexible wiring substrate suitable for a laminate of a
plurality of substrates, in particular, a flexible wiring
substrate with a high bonding strength to a rigid wiring -
substrate or another flexible substrate.

Another object of the present invention is to provide a
fabrication method of a printed wiring board that is a
laminate of a plurality of a rigid wiring substrate and a
flexible wiring substrate or a laminate of flexible
substrates.

A first aspect of the hybrid wiring board of the
invention is to comprises, a first wiring substrate having a
first face and a second face, and the first wiring substrate
having a first wiring layer formed onto the first face; a

second wiring substrate having a first face and a second face,



Anot her obj ect of the present invention is to provide a sem conductor
package that nounts a highly integrated sem conductor device and that has
hi gh connecting reliability to a nother board. Anot her obj ect of the
present invention is to provide a flexible wiring substrate suitable for a
| ami nate of a plurality of substrates, ¥m particular, a flexible wiring
substrate with a high bonding strength to a rigid wiring substrate or

anot her fl extidbltthes estonat iring suBsetrbee hbjyeay af sében@reseivgi yvgst i on
is to provide a fabrication nmethod of a printed wiring board that is a

| am nat e offcrmEdircaltia ythef secongl daweri ag $ubsllatiprgandsin Iaexible wring
substrate or a lamnate of flexible substrates. A first aspect of

t he hybri d Mitsnppssshigtoreenhéhe Aiesti §acesofotbenpiirse yimifigrst wiring
substrate having a first face and a second face, and the first wiring
substrate HREHRte @ndthg sesgndafacef efntheoaceonfiewiring suestrate;
second wiring, substrate having a first _face and a second face,

15 and t hé&b@nd sast @y comsdctive padilag risseeddthrenely thger forned
onto the second face; an ,insulating resin |layer interposed between the
first face WFEHRAT &4 iﬁﬁ'gersﬁgstarsaﬂ:@ sRBneRk EB@OEHJ:§EC‘@15¥“§ he second
W ring subs#rate; east a_condyctive pillar pierced through the

t |
i nsul ati ng 15 qrgcgﬂleggeé:gntdow&gﬁﬁgc a¥f&E-first wiring layer and the

second wiring leﬁﬁﬂéddition, it is also available to comprise, a first

subst;atg'having a first surface and a second surface, a
second substrate having a first surface and a second surface,
an insulation resin layer disposed between the first surface
of the first substrate and the second surface of the second
substrate, a first wiring layer disposed on the first surface
of the first substrate, the first wiring layer having a first
via land that protrudes to the insulation resin layer, a
second wiring layer disposed on the second surface of the
second substrate, the second wiring layer having a second via
land that protrudes to the insulation resin layer, and a
conductive pillar pierced through the insulation resin layer
so as to connect the first via land and the second via land.

The first wiring substrate may be a rigid substrate and
the second wiring substrate may be a flexible substrate.

The first wiring substrate and the second wiring
substrate may be flexible substrates.

The first wiring substrate and the second wiring
substrate may be rigid substrates.

In other words, the first aspect of the present

invention is a hybrid wiring board of which wiring substrates



In addition, it is also available to conprise, a first subst

rate having a

first surface and a second surface, a second substrate having a first
surface and a second surface, an insulation resin |ayer disposed between
the first surface of the first substrate and the second surface of the

second substrate, a first wiring |ayer ¥ sposed on the first

surface of

the first substrate, the first wring |layer having a first via |land that
protrudes taf tdemd rygeatdrodifdsinentayype areséenhdatedi withager di sposed on

the second surface of the second substrate, the second wirin
a second viknsulatdarhatesgrotlaygds and eheondygkaveonitéarn | Ay
conductive pillar pierced through the insulation resin |ayer

g_layer havi ng
trsand a
so as to

connect thev¥ging syhpirai® and ehoesopendivingl gugstrate thak 2reést wiring

substrate may be a rigid substrate and the_second mﬁring,sub
a flexibl e RERYHRYY disposerhane edeckricadlyupsfr 3eehaniceh

i ri bstrat be .fl i.bl hstrat es. The first
Substrat e aritF THAHL FF it g Watatrace ity B¥eF: arg eufor
U0t Yy I S, Thl IRRISRE0N ALDIRTELGR S
16 of same typ r?rotqiéif. %s,tﬁefe ?l{e%hla%q‘cgat %@n\éﬂe&'ﬂléﬂ béga

| ISt W St

l'ayer and a conductive pillar.” A “WTing su rate an

hechani cal 72T Rrbr aE o TaY o e e e g ShRe e

pillar piergethihreeofo ey IWisi alHeOR ffSiat ilodY @esin layer.
other hand, the electrical connection between the £
wiring substrate and the second wiring substrate is
performed with the conductive pillar. The conducti
that is plastic-deformed and bonded to a via land c¢

to the mechanical connection.

In the wiring board of the first aspect of the

strate may be
t¥second

PipkLve
a hybrid

HEHtEHQ resin

a second
Lyeand
conducti ve
On the_
irst
mainly

ve pillar

ontributes

present

invention, a first via land disposed on the first wiring

substrate and a second via land disposed on the second wiring

substrate protrude to the insulation resin layer.

In this structure, both a connecting surface of the

first via land and the conductive pillar and a connecting

surface of the second via land and the conductive pillar

protrude to the insulation resin layer. Thus, this

structure

allows the height of the conductive pillar to decrease in

comparison with a structure of which at least one of the

first via land and the second via land does not protrude the

insulation resin layer. Thus, in the structure of

the first

aspect of the present invention, the diameter of the

conductive pillar can be more decreased. 1In addition, when



I n other words, the mechanical connection between the first-wiring
substrate and the second wiring substrate is mainly performed with the
insulation resin layer. On the other hand, the electrical connection
between the first wring substrate and the second wiring substrate is
mainly performed with the conductive pidlar. The conductive pillar that
I's plastic-defornmed and bonded to a via |land contributes to the nmechani cal
connecti on.the diameteghefuithengobdactive phélérris megpedecotaserd, prlesent
invention, a first via |l and disposed on the first wring substrate and a
second V|61qqnﬂ?Qﬁ¥§mb§@dl@@lﬂh§ysééanbemmprﬁglmﬁﬁgg?ﬁate protrude to the

I nsul ation resin |ayer. In this structure, both a connecting surface
of the first \HR?IR%ﬁikﬁﬂiaﬁheSééﬁ&u@h?vélﬁm?FﬁF ahdthe cepr@eeth¥e surface
of the second via |land and the conductive pillar protrude to the

i nsul ati on Rle‘sluaH-’ IQfebe ARFTeaskds §PPuéﬁB§étYaPFo€\8n‘E‘H%th'é“F Pl A% he
conductive ar to decrease ari,.son, W t e of which at

| east one Qrﬂf inGreass gh& an&ngﬁ§1§80898ra ﬁuf ﬂB % T dePERt r ude

t he |nsuI%h?on reﬁin J aye Thu ructure of _the rst .aspect of

t he present qﬁﬁﬁﬁ V1‘%§”§|aﬁe§&PeoP/Eh§a &8n8u8tP$eaﬁc??%}l%%%dbe nor e

decreased. In a t i ﬁﬁnce the he1 ht of tae ﬂnductlve 111&2 the
di aneter of the con uc |ve "pi IS not ecrease connec I'ng

reliabili tycé}?rbé’?nm %éd@a%‘é‘?id he numb%rpe'i:'t tSHbar orSERECsL R L anet er

of the conductive l'ar can bé decrease the density of conductive
pillars printing™i process can be decreased for forming the conductive

pillar. Thus, the yield of the wiring board with the
conductive pillar that connects the layers can be improved.

In the wiring board of the first aspect of the present
invention, the substrates connected with the inéulation resin
layer and the conductive pillar are not limited. In other
words, the substrates may be a combination of rigid
substrates (a resin substrate, a ceramic substrate, and so
forth) or a combination of flexible substrates, or a
combination of a rigid substrate and a flexible substrate.

For example, when flexible substrates can be easily
laminated with the insulation resin layer and the conductive
pillar, a fine L/S ratio can be obtained as the feature of
the flexible substrates. Thus, the wiring board of the first
aspect of the present invention can be applied for a wiring
board that mounts a semiconductor device with connection
terminals disposed at a high density and that operates at
high speed.

Moreover, in the wiring board of the first aspect of the

present invention, since two wiring substrates are oppositely



can be increased. Thus, a wiring board suitable for a h| gh den5|ty devi ce

wth a fine L/S ratio can be acconpli shed. ; e the
hei ght of the conductive pillar can be nore de F\'Hﬁ@ﬁf 1t'f'1e‘ I of tines
of the screen printing process can be decreased for \R’i)‘?mﬁuﬁ t he fonductive

pillar. Thus, the yield of the wiring boktd wit pnductive pillar
that connects the |ayers can be inproved. In the wiring board of the
first aspectsgossise Wirtds@ntresiinydayegnmadhecfubsepaeesinoansetidcuie h t he
insulation resin |ayer and the conductive pillar are not limted. In other
wor ds, the Sifiqr dhes Wheyemacsgsc ofbongt sYRsbratpgid abeprhedtley fkeresin
substrate a ceram c substrate, and so forth) or a conbination of flexible
subst r at es, TGt 1ay§ifi ndtisn &f haghilyi §VEDLYLFARS APATE $RRP% e

substrate. anpl e,- when fl exible suhstrates can be easily
| ani nat ed m%"t%%h%ﬁ aﬂh@ﬁ Pe SERICPENCERY éﬁgle%naacm?%t%.w a¥he 5

fine L/S ratjo ca I ned as the fea urgg the flexible substrates.
Thus, the Wiy o° éP ?‘[enézoﬂnF ingss&ddapilihy B?’és"‘e‘?\t“f‘%%ﬁ? on can be

lied f i copd h
ggﬁnggtlogr ?e\ergdn < |spg>se %té:t ma%u%%:ﬁ% Z?‘l'g: Xﬁérgﬂ%&e‘é a%m%% at  high
speed. shdfi SRR a1l [ShARY HaldnBoar @oﬂt,e&hslaeréarf§8§ctf8£ the

present i nventi on,C s nGe tWwo Wi ng sUbstrates are opposi
18  di spos&g&mpj& a e lidentTRde af shapRr 89 banéuégmlecb'iflar %@t e,

t he unevenness of one substrate is absorbed by t resin layer.

hi ghly evermodd ridir Ml GaN d@cribed, and it can be variably changed
according to an electrical or a mechanical necessities. 1In
addition, an area of an upper surface of the pillar and an
area of bottom surface of the pillar can be different.

A second aspect of the hybrid wiring board of the
invention is to comprises, a first board which is flexible,
the first board having a first face and a second face, and
the first face having a first region and a second region; a
first wiring layer formed on the first face of the first
board; an insulating resin layer formed on the first region
of the first board, the insulating resin layer having a first
face and a second face, the first face is opposed to the
first region of the first board, and the insulating resin
layer is rigid; a second wiring layer having a second via
land formed on the second face of the insulating resin layer,
the second via land is opposed to the first via land, and the
second wiring layer formed convex to the insulating resin
layer; and a conductive pillar pierced through the insulating
resin layer so as to connect the first wiring layer and the
second wiring laver.
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acconpl i shed. When a sem conductor device is nounted on the wring board,
the connecting reliability can be inproved. Conductive pillar is
formed in a hyperbol oid of one shape, and ball shape having a convex side
surface, for exanple. In the invention, a shape of conductive pillar is
not restricted as described, and it can I vari ably changed according to
an electrical or a nmechanical necessities. In addition, an area of an
upper surface oflsife Jitl Hgr PesgikAe &hah of hpbridnviuinaceuldtrates pill ar

can be different,. A second aspect of the hybrid wiring board of the
i nvent i on ISOMRE 1S6%pr Bs£1rsk suPstrpsar Bhaki &R ?stieridle eSubstrate rand
board havi a first face and second face, and the first face having a

first regi dmanbas §eé&ﬁ§tr§§F ACCa anﬁl?SFGRPF¢n§“¥5§%§ feReefi ¥ t he first

face of the f St gF an in ulat g sin Xe% forned on the first

region of stlﬂf &S ?Pd§(§ dsetcl‘?é‘ i ﬁélﬁFﬁ ana?(;éggn $L HERFIRP £19 r?t hf ace
d he f t f r st i on ,of the

First boar Geooe medlon, rRersgtivelns PRE, apohlatigh o4t JAvhF i Wi ing

| ayer having a sa@q@,d 1\@ 2i1.2t30d ggmdaﬂa nggfgg@f’# 8684 %fn 115 'dPSU;htg“ ng

resin |ayer, the Second Via land 15 oppose V|a t he

second Wi ridgilay ¥f kloTed Xe@N¥ex rheet BE & é“kﬂéé‘gs&ﬁé& éay£ff1 a
a (0]

conductive pillar pierced through the insulating resin vet so as
connect t heyifriimg l\édyrelrngiﬂs%)b%"edaﬁﬁ the r3e§ONdukEE00f R - First

19 Also, it is possible that a hybrid wiring substrate conprises, a
first substsuidsardtat, ithea ffilrexi Mieiagbshyatehating a first via land

that protrudes to the insulation resin layer, a second wiring
layer disposed on a region corresponding to the first region
of the second substrate through the insulation resin layer,
the second wiring layer having a second via land disposed
opposite to the first via land, and a conductive pillar
pierced through the insulation resin layer so as to connect
the first via land and the second via land.

In the wiring board of the second aspect of the present
invention, a wiring layer is disposed through region of a
flexible substrate and insulation resin layer made of
thermosetting resin or the like. The wiring layer and wires
of the flexible substrate are connected with a conductive
pillar. A rigid insulation resin layer may be disposed at
two or more regions of the flexible substrate.

In this structure, a region of the wiring substrate may
have flexibility or rigidity.

In addition, since the layers of the wring board of the
second aspect of the present invention are disposed through

the insulation resin layer and connected with the conductive



that has a first surface and a second surface, the first surface and the
second surface having a first region and a second region, respectively, an
insulation resin layer that is a rigid insulation resin and that is

di sposed in the first region of the first surface of the first substrate,
a first wiring layer disposed on the fi2&t surface of the first

substrate, the first wiring layer having a first via land that protrudes
to the i nsyidilieon rgsd wilrdyey boarsiecandbel bppdiecbafer di Bpgsedensityr egi on
corresponding to the first region of the second substrate through the

i nsul ati on desige | ayigr thitsheasecors wesicngbledybefhaei ng wisetand via | and
di sposed opposite to the first via land, and a conductive pillar pierced
t hr ough t hePyotsindas die tds dnsaletion yesis dewmscso thetfthetheiahtapfl and
t he second via | and. In the mnrlnquoard of the second aspect of the

present i riRstGHUGE il ipdd gy dis isgadilegosbant kheufhickpesn eof hhe
flexible substrate and insulation resin | ayer nmade of therppsetting resin
or the Ii kelnsﬂgé“%‘?rf fE Iy drYetd V\nMPéT§°V8‘F: t fdNFRe%PBI BYgﬁ’bgtY’éFén%re
connect ed th uctive |IIar i nsul ati,on resin er may be
i sposed. atboTiR T R eserceogx ASEBCY 1 (s PoPeeRtnapanELon ha¥%h Th o°
structure, a regiaon, of h@ vmr|d1 subs &ate e§ Ohav% fl%iébighty or
rigidity. SECOnY 1 Hudt INEE TS Igygrs torhe mfing B68rd of the
Second aspegy o e @{:%ﬁf e{nnmﬁh%l%'?: 120 300989k MRG0t BByl Nsul ation

resin | ayer and Connect e conducti
20 example Prepreg, the hybrid wiring board can be easily

connected to an external circuit, a mother board, or a case
with high connecting reliability.

A third aspect of the present invention is a hybrid
wiring board, comprising a first substrate that is a rigid
substrate and that has a first surface and a second surface,
the first substrate having a first wiring layer and a second
wiring layer, the first wiring layer being disposed on the
first surface and having a first via land, the second wiring
layer being disposed on the second surface, a second
substrate that is a rigid substrate and that has a first
surface and a second surface, the second substrate having a
third wiring layer and a fourth wiring layer, the third
wiring layer disposed on the first layer, the fourth wiring
layer disposed on the second surface and having a second via
land, an insulation resin layer disposed between the first
surface of the first substrate and the second surface of the
second substrate, and a conductive pillar pierced through the
insulation resin layer so as to connect the first via land of

the first substrate and the second via land of the second



pillar, the wiring board can be applied for a high density device. In this
case, as described before, a via land protrudes to the insulation'resin

| ayer so that the height of the conductive pillar iﬁlsgggg{ﬂkg@egnb@ agegle

t hi ckness of the insulation resin |ayer. Moreover, dwring
board of the second aspect of the preseﬁlllnventlon h i ring

| ayer disposed in a region of a flexible substrate t Iatlon
resin | ayersutederadfe.f or exanpl e prepreg, the hybrid wiring board can be
easily <connected to an external circuit, a nother board, or a case wth
hi gh connecting & dlardfi laspect of tha phresdéndspeventionhéspaesgntidnvention
is a hybrid wring board, conprising a first substrate that is arigid
substrate ankinmibantd a dompsi sémor acEiast substoatiesthatices athbgidrst
substrate haV|ng afirst wiring layer and a second wring |ayer, the first
wiring | ayetuRshnRflidgbsdptohashe firsst syufrseeanfdahaeraRd aserfaceni a

| and, the second, mﬁrln%? | ayer bei,ng di sposed ¢on, the second surface, a

second subdt$ fiFSthAuRstrate hayingh e fdcstanarind: LAKET a dispesedsQRf ace
d f d bstrate h third | d
2 ourth wiHiog a%ﬁir Il he TAEAGUPA)ERta 2a5LhE BntLREETHEL | ayer.
the f th t h d
Vi Tand Hdnd |a%<1y°dhd AR gt 43C 80 2l erdRAR BRESFFPEY 2847 ace ot
the first Subslnale 2k idie SE0ANA SUId 3°8cRbrNS 286000 cRUPSLEG)S.  and @
plerce hroug

conductive pilTar t e inST el on resrn’| ayer-$6-4s to

connect theséagééaeva hdwiy o f&dlecﬂ‘ uﬁimau%%ét eléggsteaeoﬁe‘eaedsgeanaand

of the second
surface, the fourth wiring layer having a second via land, a

third insulation layer disposed between the first surface of
the first substrate that is a rigid substrate and the second
surface of the second substrate that is a flexible substrate,
and a conductive pillar pierced through the third insulation
layer so as to connect the first via land on the firs£
substrate that is a rigid substrate and the second via land
on the second substrate that is a flexible substrate.

The third insulation layer may be a rigid insulation
layer.

The first substrate that is a rigid substrate may be a
laminate of a plurality of wiring layers and a plurality of
insulation layers.

The second substrate that is a flexible substrate may be
a laminate of a plurality of wiring layers and a plurality of
insulation layers.

The wiring layers of the first substrate that is a rigid
substrate may be connected with a conductive pillar pierced

through an insulation layer that insulates the wiring layers.

THIS SHEET HAS BEEN
REPLACED




substrate. A fourth aspect of the present invention is a hybrid

W ring board, conprising a first substrate that is arigid substrate and
that has a first surface and a second surface, the first substrate having
a first wiring layer disposed on the first surface, the first substrate
having a first via land, a second subst?dte that is a flexible substrate
and that has a first surface and a second surface, the second substrate
havi ng a fourth &ififith | ssmectichdded hybrtilge wigdmyd boaudf abethehe fourth
wiring |ayer having a second via land, a third insulation |ayer disposed
bet ween t heinverticmrisacko stompiiesd i rastligimdstingud atiag 1aygrr hgvdnguBstrat e
and the second surface of the second substrate that is a flexible -
substrate, Thhstafzemaanrdideserariasior @ theoddrsthdnenilr§ingsbp¥eton

| ayer so as to, connect the first via land on the first substrate that is a

rigid substPavENany thessebbtiRi Y¥%nd oF Stheidddonday68sEPEPES: RAFCi s a
S R o AR DY S o
Chsul at Lon Tageferfnd' Rk Hadindld EEVES B0 B RARY el ang:  at e
aulati on PhposeCot EnBHEALIG N ler Wavihe Y K ATy wflieh ¢

151, LI TBY 08 OB AL LT B R AP Ty 101
formed ofito the second face of the second insulating layer; a
third insulating layer interposed between the first face of
the first insulatiﬁg layer and the second face of the second
insulating layer, and the third insulating layer having a
.third flexibility which is smaller than the second
flexibility; and a conductive pillar pierced through the
insulating resin layer so as to connect the first wiring
layer and the second wiring layer.

It is also available that a hybrid wring board
comprises, a first insulation layer having a first surface
and a second surface, the first insulation layer having a
first wiring layer disposed on the first surface, the first
wiring layer having a first via land, a second insulation
layer having a first surface and a second surface, the second
insulation layer having a second wiring layer disposed on the
second surface, the second wiring layer having a second via
land, the flexibility of the second insulation layer being
larger than the flexibility of the first insulation layer, a
third insulation layer disposed between the first surface of

the first insulation layer and the second surface of the



22 A fifth aspect of the hybrid wiring board in the inventionis to
conprise, a first insulating |layer having a first face and a second face,
and the first insulating layer having a first flexibility; a first wiring
| ayer fornmed onto the first face of the first insulating |layer; a second
insulating layer having a first face and?& second face, and the second
insul ating layer having a second flexibility which is |arger than the
first flexibr$ukation daary viha fd axdpdl ithordetihentbirtdeisesudatibace of
the second jnsulating layer; a third insulating |ayer interposed between
the first fiR¥eHiPeiHe makkey fhamithey flerdpidagyt RE sheoRaceade of the

second insul atJicarr:tg, | ayer, and the third insulating |ayer having a third
flexibility"RFHHEEI SANG%r athf ORRVEE3VE PLLdRFOPLREGedaRhRrquabnbhiet i ve

illar pierged through the Jnsulating resin |ayer so as to connect .the
P: rst vmplri n@"“féfé}s‘g]r?o“t% ]?é'c?d:nc?%a%i g Icé??é?fa?é% the %FFSFsVéﬁsba’aﬂ}ai | abl e

that a hybr] i boar conprises, a first insulation |ayer having a
first surfa%:lgdvgél%gsae%o&%ﬁ&aswafné%e, the first insulation |ayer having a

first wiri I ' fi he [first i L I

L1t 109 | 2Xle LaRANER AR Wl AU (3G seblRal LbaaPh b e Yer
and a seconghswyi& if&‘elrﬁﬁ%%lﬂoﬂ St 'i%nglr@fgqragi‘}}' T9F§e§eﬁﬁgg. PLE! NG
| ayer di sposed on the second surface,” the second wring yer havi ng a

second via béx?d[%gf tderdddpt MdtdeerP 138809 skinavli ahi Qaygéygﬁgfghgg

llarger than the flexibility of the first insulation |ayer, _
insul ation tiyed dhspeestbribaiaran t Mdd,r theseohaeet@hg therbbeSbetween

i nsul ation | ayer and the second surface of the
the second insulation layer and the third insulation layer
may be reformed.

The surface roughness of the second surface of the
second insulation layer is preferably larger than the surface
roughness of the first surface of the second insulation
layer.

The difference between the coefficient of thermal
expansion of the first insulation layer and the coefficient
of thermal expansion of the third insulation layer is
preferably larger than the difference between the coefficient
of thermal expansion of the second insulation layer and the
coefficient of thermal expansion of the third insulation
layer. Thus, the reliability against thermal load is
improved. v

The second insulation layer may be made of an insulation
material whose flexibility is larger than the flexibility of
the third insulation layer.

The dielectric constant of the second insulation layer

may be smaller than the dielectric constant of the first



23 insulation layer, the flexibility of the third insulation [|ayer being
smal ler than the flexibility of the second insulation |ayer, and a
conductive pillar pierced through the third insulation |ayer so as to
connect the first via land and the second via |and. The bondi ng
strength between the second insulation |4yer and the third insulation

| ayer is preferably larger than the bonding strength between the first

i nsul at i on irsgela b tleyen kindd thes dligfliech riigayepnsTant, of heheotineedi ng
surface between the second insulation layer and the third insulation |ayer
may be refoinmulation lapexr .suMhaice sdgghadssshat fhewsdrowdresreackhef the
second insulation layer is preferably larger than the surface roughness of
the first stfgQR® BISulatioar dRysmsyicasippresggdr from delgying| apdrence
between the_coefficient of thermal "~ expansion of the first insulation |ayer
and the coedl$fUBRI- i td¥pakdifohYBF 1N WITARE IPPATSI SRR ORI ayer is

preferably |arger,than the difference between_the coeffjcien of . t her mal
oxpans on’ AR S i (SRIHCHCHT 4O, SEVAGE ERAC CBSFRFEPORE BRBher mal
expansi on g%ithe third,insulation layer. Thus, the reliability against
thermal | odt 9T iFRFS ed. The second insulation |layer may be made of

an insulation RLerialehang, (UPilijey iy BEIREALhgR LbeiLLexi BiLi ty of

the third insula |on]Iayer. e diel ectric constant of e second

insul ation Layete, ey e &t ddil tHy At doplsistihg 62NpbaPim@het Bgpbi ISt
resin, bismaleimide type polyimide resin, polyphenylene ether
type resin, and glass epoxy type resin.

The second insulation layer may be made of at least one
polymer selected from the group consisting of polyimide type
resin, polyester type resin, and polytetrafluoroethylene type
resin. Since the second insulation layer is made of a
material with a low dielectric constant, signals that flow in
wires are suppressed from delaying and deforming.

The third insulation layer may be made of epoxy
denatured polyimide type resin. 1In the hybrid wiring board
of the fifth aspect of the present in&ention, the first
substrate and the second substrate are preferably connected
with the third insulation layer.

A sixth aspect of the present invention is to comprise,
a first wiring substrate having a first face and a second
face, the first wiring substrate having a first wiring layer
which has a first via land formed on the first face of the
first wiring substrate, and the first wiring substrate is
rigid; a second wiring substrate having a first face and a

second face, the second wiring substrate having a second



24 insulation layer and the dielectric constant of the third insulation

| ayer. Thus, signals that flowin wires on the second insulation layer are
suppressed from del aying and deform ng. Consequently, the hybrid wring
board can be applied for a sem conductor _device that operates at much

hi gher speed. The first insulationzﬁayer may be nade of at |east one
pol ymer selected fromthe group consisting of polyimde type resin,

bi smal ei m deL¥{Re bRYSF nfhiech & a ms Widedang: fermegypa thsi aecand

gl ass epoxy_type resin. The second insulation | ayer may be nade of at
| east one B%¥§n%# LRf 23 RNY IR SHRSF adénsiedi f§eorepsndli Higénaype
resin, polyester type resjin . and polytetrafluorqethylene type resin. Since
t he second ?ngu{’é#/%nl? aﬁje?":’r@%d’é: dreast fasemigenguckox FB\%PdI“@PB§?¢| c
constant, signals that flowin i res are suppressed fromdel aying and

def or ni ng. on éheT%%r?%iﬁ?F?rﬁﬁnﬁﬁ?(ﬁ?q%ﬂﬂﬂw gb?“g§&§a5?'e68xy denat ur ed
pol yi m de t | { ri.d wirin ard of the fifth_aspect of

t he present¥$§%£%§+égui%]%ﬁﬁ?#&g}hﬁﬂjﬁﬁﬁFé épgﬁngﬁg §§80£ar§&bgﬁfgt8%are
preferably eRENEEESd yibddy IR IdUIUL |t dld Qudd¥PlEace of theSbEEIngoPECt
of the present invention IS to conprise, a first wring substraté having a

first face gigidg S&eOsraddCend N fid=ade W @d%?d%%Q%%rﬁﬁglg§VF@Qrée 1St

wiring layer which has a first via land forned on the“tfirst face of the

first wringhsohgh rene, i\l 4tithd i FediM1dyed SPsls’ 208 cbfinect the first
via land“and the second via land.

It is also available to comprise, a first substrate that
is a rigid.substrate and that has a first surface and a
second surface, the first substrate having a first wiring
layer disposed on the first surface, the first wiring layer
having a first via land, a second substrate that is a
flexible substrate and that has a first surface and a second
surface, a semiconductor device being disposed on the first
surface, the second substrate having a second wiring layer
disposed on the second surface, the second wiring layer -
having a second via land, an insulation layer disposed
between the first surface of the first substrate that is a
rigid substrate and the second surface of the second
substrate that is a flexible substrate, and a conductive
pillar pierced through the insulation layer so as to connect
the first via land of the first substrate that is a rigid
substrate and the second via land of the second substrate
that is a flexible substrate.
The insulation layer exposed on the second surface of

the second substrate that is a flexible substrate may be



rigid;, a second wiring substrate having a first face and a second face,
the second wiring substrate having a second _

25 wiring layer which has a second via |land forned on the secon face of
the second wiring substrate, and the second wiring substrate is flexible;
at | east a sem conductor chip nmounted ofthe first face of the second
wiring substrate, an insulating resin |ayer interposed between the first
face of thEefPFRed\#?|ay brbTIRERYE dlh Mt tadkdddd v adetbe dheudetdnd

W ring subsirate; and at |east a conductive pillar pierced through the

i nsul ating r3%%h- |l ayer so as to connect the first via land and the second

via | and. t is also available to conprise, a first substrate that
isarigd subst*}é?es%m’oc‘? HCHRK ‘i\e‘f]iciest’“’aggrk’leaé:é’“é‘ﬁ&tﬁd S§ecthe saFpade,

the first substrate having.a figst wirin l.ayer di sposed on the first

surf ace, tha&lg#’é?g?vi ﬁ?‘b Jr%f’erff%]r?g S}hﬁﬁ%&e\,?{y &iﬁ&fc l?eESHQ’-“g
substrate tﬁé%h&& a flexible substrate and that has a first surface and a
second surtace, a seniconductor device being disposed on the first

surface, the secgpd §:|:JP§E (rfa\gvagsr,%%g{q:@aéthso%d lyggriidn%ulbgﬁg\r?itgd%n%%,gggﬁon t he

second surface, the secon ayer avi ng "a secon

i nsul ation igyehatl Scpf)sa?dpllpfédl’?ﬁfe é@%ff&rrﬁgt l%yefr%c n@f ot g.ufriagirtgag?ﬁ rate

that is a rigid substrate an second surface of the Secon Strate
that is a figxhbheiswbBiyat€, and a conductive pillar pierced through the
insulation |ayer so as to connect the first via land of the first

substrate that iSheawigisly bapsis o el fistseawsdrata kagdoel the second

substrate
connected with a conductive pillar pierced through the
insulation layer.

The second substrate that is a flexible substrate may be
a laminate of a plurality of wiring layers and a plurality of
insulation layers. ﬁ

Outer connection terminals may be disposed in a grid
array shape on the second surface of the first substrate that
is a rigid substrate. The outer connection terminals are
connected to the first via land disposed on the first surface
of the first substrate. Solder balls may be disposed on the
outer connection terminals.

The semiconductor apparatus of the sixth aspect of the
present invention may be applied to for example semiconductor
packages (including CSP (Chip Size Package) and MCM (Multi-
Chip Module)).

A seventh aspect of the present invention is a flexible
wiring substrate that comprises a insulating film having a
first face and a second face, and the insulating film is

flexible; a first wiring layer formed on the first face of



that is a flexible substrate. The insul ation | ayer exposed on the
second surface of the second substrate that is a flexible substrate may be
26 reforned so as to inprove the wettability of the insulation |ayer.

The sem conduct or device nmay be connected to the second substrate that is
a flexible substrate by flip-chip bondi g’ nethod. The first
substrate that is a rigid substrate may be a |amnate of a plurality of

Wi ring | ayethe dimswl gdl el fiitlpiofand @s glegondnwigyagslayer formedwpni hlge

| ayers of the first substrate may be connected with a conductive pillar

pi erced t hrergnd Hace mfulths dmsudpéing film;TyheseiéBnd subSecat &rédat is a
flexible substrate may be a lamnate of a plurality of wring Iayers and a
plurality direigistfattitm ingEasing fllmcﬁﬁeﬁhéoﬁﬁéé¥iéﬁcFeFﬁiﬁﬁﬁé #Ry be

di sposed in a grid array shape on the second surface of .the first
Subbtrate THIAY 3 SuG Frheraray OfENGLOPULEhIBE, Fot BFnFREI 5 are
connected to the f%%st via |l and di sposed on the first surface of the first
substrate. W S may be di sposed on the outer connection term nals.

The sem conduct arat us of. .the sixth aspect of . sent .inventi on
may be applied ?lét ?]g%) %xsaorrpalvealslear% ceont(?ué:toénlp%l%&kgg%ggﬁ%g uallﬁén%SP (Chip

Size.PaCkagsabégggég?ﬂégﬂﬂfﬂéing an insulation resin layer that is film-

~shaped and that has a first surface and a second surface, a
first wi¥ing layer disposed on the first surface, and a
second wiring layer disposed on the second surface, wherein
the free energy of the first surface of the insulation resin
layer is smaller than the free energy of the second surface
of the insulation resin'layer.

In other words, the flexible substrate of the seventh
aspect of the present invention comprises an insulation resin
layer that is a film layer and that has a first surface and a
second surface, a first wiring layer disposed on the first
surface, and a second wiring layer disposed on the second
surface, wherein the front surface of the insulation resin
layer disposed on the first surface or the second surface has
a mat layer.

The contacting angle of the second surface to a water
drop is preferably 60° or more, more preferably 120° or more
so as to improve the bonding strength with another insulation
layer.

An eighth aspect of the present invention is a
fabrication method of a hybrid wiring board, comprising the

steps of (a) disposing a conductive pillar on a first via



Chi p Modul e)). A seventh aspect of the present invention is a
flexible wring substrate that conprises a insulating filmhaving a first
face and a second face, and the insulating filmis flexible; a first
wiring layer formed on the first face of

27 the insulating film and a second mﬁ?ﬁng | ayer. forned on the second
face of the insulating film wherein a surface free energy of the

i nsul ati ng +3#n¢h disppzedionta fhiest sunfde ot vhdirsts subataateeetbrer gy of
the insulating filmof the second face. is also available to

| t

conprise, atfekibia {@nd nrottidingien Qﬂﬁnﬁi@ﬁtnguéfapﬁsQﬁgﬁhénfﬁé§§n

I that is, fjl .and that has_ a first surface and a secon
sﬁ??gce, aa IS‘?‘P?%’E‘%\?T isﬂ@a’oﬁg’y@an‘?%}r%dgﬁj Dfsthewastspteuppgdes, sgend  second

T I di d the second..surface, wherei he free energy of
rLQIP?rs?yE%V?%égggg Yﬁ%ti%§U$a.%?ﬁf&iﬁn%ﬁbﬁEﬁﬁﬁe i %sﬁéﬁFegth&ns?HQHQree

ft e of the insulati r esi ayer.. I n ot her

agfégY ?he ?%%i?%ﬁ@dgﬁﬁg%géﬁ%ggént%ufiﬁﬁﬁﬂnﬁ?éﬁéﬁge F?&%etﬁscﬁpgsent '

i nvention C?H®§tf§§ea§o'Qﬁg%aﬁﬂénkffg%ryideagﬂdtégaésl P% klm.layet and
that has a first surface and a second surface, a first wring Iaysr

di sposed on15he £histgh Sam f Aesul ANhR SO Y 570 shakelk di;spgsgd on the
second surface, wherein the front surface of the insulation resin |ayer

di sposed onstheefi&snd $& fBEEsHInd S0 SHHAGRRAGNA IR skRVRL:
The contacting angle of the second surface to a water
substrat® so as to plastic-deform a head portion of the
conductive pillar and bond the conductive pillar and the
second via land.

A ninth aspect of the present invention is a fabrication
method of a hybrid wiring board, comprising the steps of (a)
disposing a conductive pillar that is in an almost conical
shape on a first via land of a first surface of a first
substrate that is a rigid substrate, (b) disposing the first
substrate and a second substrate that is a flexible substrate
and that has a second via land on a second surface of the
second substrate so that the first via land faces the second
via land through an insulation resin layer that is in a semi-
cure state, and {c) pressing the first substrate and the
second substrate so as to plastic-deform a head portion of
the conductive pillar and bond the conductive pillar and the
second via land.

A tenth aspect of the present invention is a fabrication
method of a hybrid wiring board, comprising the steps of (a)
disposing a conductive pillar that is in an almost conical

shape to a first via land of a first surface of a first



drop is preferably 60 or nore, nore preferably 120 or nore so as to

| nprove the bonding strength with another insulation |ayer. _ An

ei ght h aspect of the present invention is a fabrication method of a hybrid
Wi ring board, conprising the steps of (ag di sposing a conductive pillar on
a first via 2 28 land di sposed on a
first surface of a first substrate, the first via |land protruding on the
first surfagebstrate thattis supsiais subehradiespdbilndishesfingsansubstrate
and a second substrate that is a flexible substrate and that has a second
via | and prbRPeiRhPRnres HedRies ditfadc d sofint Re se@doRyresghstrape thet hat
the first via land faces the second via_ |and throu%h an_insulation resin
that is in HtE8hi Sephace Qhitdhe fid gt )suhsddsitey senéhety §hesgpaeratévand t he

second substrate so as to plastic-deform a head portion of the conductive
pillar and Bb%gafhkséQﬁﬁﬁﬁﬁé) 1949, Chend atdg oﬁ&s&PagﬁﬁﬁH.and a A

ni nt h aspec esent,.inventjon..s a.f.gbrication thod, of a hybrid
W ring boar%?géoéé$%§§$mf rﬁ??n%? d%ékﬁﬂ% Pﬁﬁiéﬁbéﬁn§x8°88 dugF?ve pillar
that is in t ' first. via lLand of .a fit sutface
of a first Bgﬁ sﬁit%ﬁ%ﬂéa .ssed;h‘fe%g“} %%suls?tnr é’tfefgh%b)c%‘.gé’ﬁg%i"ﬁgpiEiaFi 18t
substrate agfe2aSeE0 SUOSIIRISE LAl dohddii9d Bigaaybstr ateoand that has
a second via ?and on a secondgsurface 0 e se on& substrateé so that the

first via |gndstacasetdin S@EObndiE iANGINEIUIR@N i BpUkahhoRnEeEl Pslayer
that is in a sem - -
substrat® and a second substrate that is a flexible substrate
and that has a second via land on a second surface of the
second substrate so that the head portion of the conductive
pillar faces the second via land, and (e) pressing the first
substrate and the second substrate so as to plastic-deform
the head portion of the conductive pillar and bond the
conductive pillar and the second via land.

An eleventh aspect of the present invention is a
fabrication method of a hybrid wiring board, comprising the
steps of (a) disposing a first conductive pillar that is in
an almost conical shape on a first via land of a first
surface of a first substrate, (b) disposing a second
conductive pillar that is in an almost conical shape on a
second via land of a second surface of a second substrate
that is a flexible substrate, (c) disposing the first surface
of the first substrate and the second surface of the second
substrate so that the first via land faces the second via
land through an insulation resin layer that is in a semi-cure
state, and (d) pressing the first substrate and the second

substrate so as to plastic-deform and connect the first



cure state, and (c) pressing the first substrate and the second substrate
so as to plastic-deforma head portion of the conductive pillar. and bond
the conductive pillar and the second via |and. A tenth aspect of the
present invention is a fabrication nethgg of a hybrid wiring board,
conprising the steps of (a) disposing a“Conductive pillar that is in an

al nost conical ., shape to. . a first via land of a first surface of a first

29 substra?%n?%%fl € Ri}HQF PRALNG atecondh)CANAEdivieg Pdd Laitnsul ati on resin
| ayer that is in_a_sem-cure s n the first surf Qf .the first
su%strate o) tha?efﬂEeCB%ﬂu%???Qé P3G q&ré@dat%ﬁ&ﬁdﬁlﬁhéupﬁ§ﬁﬁﬁﬁion
resin Iayer portion of the conductlv%b U%S% i s exposed, (c)

pressing thd ex%@%eg ﬁ%%dsﬂ&ﬁYT?ﬁF(ﬁhﬁquiﬁxﬁuﬁhﬁﬁ fﬁ?elﬁ;ethe SXIa

d t rmt conducti ve
p:[Fgﬁlo?d$£%$§§%ggggu§%%g ?%%t é@%; %}e aﬁgg Ssg o% SESSPP e ;hat i? a
fl bl | ace o
the " cecond ibpBhgte Ry (D8 r R0 eSO UL ﬁ%#‘@#%t"%g@gn BefdogHT PP
faces the sgepBfg¥hapteféen 2tk (ScIHESUNBIDSH IthRl seuhst § %B%t?g(lj.et he

second substrate”so as to plastic-deform the hea portlon of

conductive ghdl ehe apdrHOngut figce CONUU | fiardtl Idustaadd,he second via |and.
An el eventh aspect of the present invention is a fabrication nethod of a

hybrid wiring bobhd, reoophisg Ngtéfpamap 8P peftdriedibyPA@ishdng fthest

conductive pillar that is in an alnost conical shape on a first via | and

of a first second surface of the second substrate by an alkali solution.
Alternatively, the reforming step may be performed by plasma-
ashing the.second surface of the second substrate.

In other words, in the hybrid wiring board according to
the present invention, the wiring layer disposed on the first
insulation layer that is a rigid layer and the wiring layer
disposed on the second insulation layer that is a flexible
layer are electrically and mechanically connected with the
conductive pillar that connects the third insulation layer
and the via land. Thus, the third insulation layer and the
conductive pillar function as interface means for connecting
the rigid portion and the flexible portion. In other words,
for a fine wiring layer with a fine L/S (line and space, wire
width/wire pitch) ratio, the structure of the second
substrate that is a flexible substrate is used. For a
portion to which the second substrate that is a flexible
substrate is disposed, the structure of the first substrate
that is a rigid substrate is used. These wiring layers are
interfaced with the third insulation layer and the conductive

pillar.



surface of a first substrate, (b) disposing a second conductive pillar
that is in an al nost conical shape on a second via |land of a second
surface of a second substrate that is a flexible substrate, (c) disposing
the first surface of the first substrate and the second surface of the
second substrate so that the first via3land faces the second via |and
through an insulation resinlayer that is in a sem-cure state, and (d)
pressing the firls thehdivoatid wagdingebosrdndccending ate she geresent

pl astic-deform and connect the first

30 conductinvEnsiyqnar thed veferdadsnareorglected and|bhhe interfaed wtatde
second substrate that is a flexible substrate and the first substrate that
is a rigid3Susantdcd 180 soofPasi tBeybandpngeatrengtih deotiveen ke esegonde
second substrate .may be reformed so as to inprove the bondin strength
bet ween théﬂﬁﬁiﬂ%}QQM%%¥9§ 80 fbesthdng éﬁﬁggﬁﬁ%ﬁg ¥R ¥ hks 11853eBur f ace
of the fir suhstrate,,. The reformn ep_may, be perforned by

washi ng thghugbgl d%§WFF£@és&FePﬁéksgSSHSegugé?rﬁ%ﬁgByl%_uiﬁ?&ﬂ? ayvef i on.
Al ternativel the ref orm. may _be_perforned by plasnma- ashing the
second sur%g%%tgg ﬁﬁ%xgﬁkgh%U§é§§$Pa¥gygr- In other words, in the hybrid

wiring board a%q{ﬂm Q@ RS %gt@;@sli esé:e%gOpir;@eix@&J[%tgié&yf%%Sposed

on the first insulation layer Is arigl ayer and Wi rT ayer

g | s gffiegalolrtﬂatte iBLGONd ¢S llla%irOQrEaFQEyEQi‘f)ohﬁt@ EESKA D! Sol y QY PEoRd ©
y and nechanically connected™wth the conductive pillar that

connects t heedii,r dHdMdpAbisticl ¥eKimide resin, polyethylene
tetrafluoride resin, polypropylene hexafluoride resin,
polyether ether ketone resin, epoxy resin, bismaleimide type
polyimide resin, bismaleimide type triazine resin, polyimide
resin, phenol resin, polyester resin, melamine resin,
polyphenylene ether type resin, and a polymer of a
thermosetting resin such as prepreg of which a glass cloth or
the like is impregnated therewith.

Other examples of the material of the first insulation
layer are raw rubber sheets of butadiene rubber, butyl
rubber, natural rubber, neopréne rubber, and silicone rubber.

The material of the insulation resin layer may be a
single synthetic resin or may contain an organic/inorganic
insulation packing. Alternatively, the material of the
insulation resin layer may be used along with a reinforcing
material such as a glass cloth, a mat thereof, an organic
synthetic fiber cloth, a mat thereof, and a paper thereof.

Examples of the material of the third insulation layer
are polyimide type resin film, polyester type resin film, and

a polymer of a flexible insulation resin such as



and the via land. Thus, the third insulation |ayer and the conductive
pillar function as interface neans for connecting the rigid portion and
the flexible portion. In other words, for a fine wiring layer with a fine
L/S (line and space, wire wdth/wire pitch) ratio, the structure of the
second substrate that is a flexible sub3®rate is used. For a portion to
whi ch the second substrate that is a flexible substrate is disposed, the
structure opoivectrasiucudsthywtenethat is a rigid substrate is used. These

wiring layers are interfaced with the third insulation |layer and the .
conducti ve pillﬁﬁe third insulation layer that connects thglrigid lpgerhe

hybrid wiring board accprdigg to the present, invention, the materials are
sel ect ed an@®hel nfexiRie staNer may dsmiaiplinselasiomaresie pakgrigl
strength befween the second .insuylation |layer ‘and the third  insul ating
layer is |afgat r&‘Et"f’la"f‘n RIEheH REMYG (RN B tRedher Beconisinsydataenon

| ayer and Lhe second insu%ation.l s of tge mat er | al of
i h3

.. |
the first %?BF?Q%HIEQ%r l{%%¢lq{p$g?ﬁiﬂ(}qy§§éfn§F§ SEPPPAFnoASE EPfesi n,
oy Torcy EEALR) SPLRNEEHA S LSS LSBT, PONSHRIG cere

tetrafluoride resin, po ypropy?en

ket one r.esi Qucgpggyeg;gg nde‘pém‘fégﬁmp YRe elst%éinrgs(le resin, bismaleimde

type triazine resin, polyimde r enol pol yester resin

mel am ne resin, ROl Yph@hyt S0 SiTRIr IR "&bt ¢ng 'r%g 18ye? of .
thernosetting resin such as prepreg of which a glass cloth o the like is
| npr egnat edchgereypidhlayer and the wiring layer of the flexible layer
may be formed by screen-printing conductive paste of which
conductive particles are mixed and dispersed in binder. When
necessary, a solvent, a coupling agent, and/or an additive
may be added.

Examples of the material of the binder are thermosetting
resin, thermoplastic resin, and mixture thereof such as urea
resin, melamine resin, phenol resin, resorcinol resin, epoxy
resin, polyurethane resin, vinyl acetate resin, poly vinyl
alcohol resin, acrylic resin, vinyl urethane resin, silicone
resin, @-olefin maleic anhydride, polyamide resin, and
polyimide resin.

Examples of the conductive particles (filler) are
particles or super-particles of Au, Ag, Cu, solder, Ni, or
carbon mixed or dispersed with the above-described binder.
Alternatively, such a conductive substance may be formed on
the front surface of the resin. 1In addition; a plurality of
conductive substances may be used in combination.

Examples of the solvent are dioxane, benzene, hexane,

toluene, solvent naphtha, industrial gasoline, acetate



O her exanples of the material of the first insulation |ayer are raw
rubber sheets of butadi ene rubber, butyl rubber, natural rubber, neoprene
rubber, and silicone rubber. The material of the insulation resin

|l ayer may be a single synthetic resin or may contain an organic/inorganic
i nsul ati on packing. Alternatively, the faterial of the insulation resin

| ayer nmay be used along with a reinforcing material such as a glass cloth,
a mat ther édflosadvergathyl Sehdflbetilvefi betyt| 0¢hlosolmt ddwiragnd,, tang/la
paper thereof. Exanpl es of the material of the third insulation |ayer
are pol yi madahtiyied eesitatei | fimgshyésfermenpder edimethynacattnialeolanter of
a flexible insulation resin such as

32 pol yt et-#atioro@yryodddone. The third insulation layer that connects
the rigid layer _and the flexible g may be an insulation resin materi al
that has a hi ghd® eﬁ@n&Pﬁg°§PP§n8FﬂeF sthéeéEEBﬁﬂ 7@ AATIVRITRRE Ghtan the

first insulation Ia er. For as the nmaterial of the third
{ nsul at | on FERRENE 1 &tﬁegewﬁ%ﬁsem PebEn<HE B ekl &F A1 i de

b h h I f
Uhe i gi'd IE9/dPviRd oS b‘Ye?g?éP%?ntﬂ A BRPE S9SN Y or e
by ser een- | i g %%nqlgﬁnnjggggegﬁte EnObnBhhchongonduet | NE,PRLEL Ol es are

m xed and sperséd in necessary; a'so é’coupllng
agent, and/or an additive nay be added. Exanpl es of the material of
t he binder are thernosetting

. —_——— E L] E D L] ! s E E [

Fig. 1 is a sectional view showing the structure of a
hybrid wiring board according to a first embodiment of the
present invention;

Fig. 2 is a sectional view showing the structure of a
hybrid wiring board according to a second embodiment of the
present invention;

Fig. 3 is a schematic diagram showing the structure of a
semiconductor package accofding to a third embodiment of the
present invention;

Figs. 4A, 4B, 4C, 4D, 4E, and 4F are sectional views for
explaining a fabrication method of a hybrid wiring board
according to a forth embodiment of the present invention;

Figs. 5 and 6 are sectional views for explaining a
conductive pillar formed by screen printing process;

Figs. 7A, 7B, and 7C are schematic diagrams for
explaining the front surface of a second insulation layer
that has been reformed according to a fifth embodiment of the
present invention;

Fig. 8 is a sectional view showing the structure of a



resin, thernoplastic resin, and m xture thereof such as urea resin,
nmel am ne resin, phenol resin, resorcinol resin, epoxy resin, polyurethane
resin, vinyl acetate resin, poly vinyl alcohol resin, acrylic resin, vinyl
urethane resin, silicone resin, a-olefin maleic anhydride, polyam de
resin, and polyimnde resin. Exanpd®s of the conductive particles
(filler) are particles or super-particles of Au, Ag, Cu, solder, N, or
carbon nm xetlexilgies parsddratie adveddlngy éodessikbbdebbadiement Abfethati vel vy,
such a conductive substance may be fornmed on the front surface of the
resin. I n aekksenth inveriraality of conductive substances may be used in
conbi nat i on. Exanpl es of the solvent are dioxane, benzene, hexane,

t ol uene, sol ventF¥hpht Hes 4 maftiongl yisw ishewingetheestructure of a

33 dlosolve, ethyl Cellosolve, butyl Cellosolve acetate, butyl carbitol
acetate, di FRMHANIUFHRINIRACkKaHIRABGALrEES &R demodndicREABRNGE BY®r ol i done.
These and ot her ,objects, features and advantages . of the present invention
will become e %ﬁﬁHQrPﬁﬂghﬁ pFesERd HYFPPSKPRE det ai | ed description

of a best node odijtrent thereaf, as_illustrated ip the acgconpanying
aravi nge. o FEENIE s 4 "¥ondd? ey Bhe¥iRorhe) AECOCERIBIR A0,

a secti onalb%g%v_i%%g%% H]kg aSt:re‘i%LtLéEf.a(}It %ef@%_@{qicg;v"i ring board according

to a first e present i nvention, Fig. 2is a

sectional view S]F'Pa\‘ L t:ﬂe aStgéi%ilgn%lOfvi%w showing the structure of a

film laminate board of a related art reference;

Fig. 12 is a sectional view showing the structure of a
film laminate board of a related art reference;

Fig. 13 is a sectional view for explaining a fabrication
method of a conventional laminate flexible wiring substrate;

Fig. 14 is a sectional view for explaining a fabrication
method of a conventional laminate flexible wiring substrate;

Fig. 15 is a sectional view showing thé structure of a
hybrid wiring board according to a seventh embodiment of the
present invention;

Fig. 16 is a sectional view showing the structure of a
hybrid wiring board according to an eighth embodiment of the
present invention;

Fig. 17 is a schematic diagram showing the structure of
a semiconductor apparatus according to a ninth embodiment of
the present invention;

Figs. 18A, 18B, and 18C afe sectional views for
explaining a fabrication method of a hybrid wiring board
according to a tenth embodiment of the present invention;

Fig. 19A is a perspective view showing the structure of



hybrid wiring board according to a second enbodi nent of the present
i nventi on; Fig. 3 is a schematic diagram show ng the structure of a
sem conduct or package according to a third enbodi nent of the present
i nvention; Figs. 4A, 4B, 4C, 4D, 4E, and 4F are sectional views for

expl aining a fabrication nethod of a hyQPid W ring board

according to a

forth enbodi nent of the present invention; Figs. 5 and 6 are
sectional @i B¥Brigrwixpneai hpagdaaceording ite 31 |9lavendimenbodigengewf
printing process; Figs. 7A, 7B, and 7C are schematic di agrans for

expl ai ni ngtPRePFP8ANtsiRYERELIBR/ a second insul ation |ayer

reformed according to a fifth enbodi nent of the present |
Fig. 8is a sec??gnaiggiéﬁ/§h8%F%gs??Mﬁ%ﬁr?Rﬁlﬁ?¥?ﬁt%¥e of
34 flexible subsératg accor lng to a sixth qﬁgodine t of
i nvent i on; WLTINg PPRrigafgORaiRg: tQrdlt STeVeR

sem conduct or aﬁkaﬁeeaﬁcgﬁdiggdto a nodification of the
of the pre?gﬁf PhivaRt FBnrons

t hat has been

nventi gn;
a hybrid

the  present

WIRP et Qfcitdi®e of a

third enbodi ment

Fig. 10 is a sectional view show ng the

structure of a Fggi I gbugsbﬁggg?gio aieé’g%‘?gsﬂ‘ﬁr(,ﬁefﬁ‘reens;t[erémﬂ,:c‘fgred o(l?f %&ell i's

a sectional view showmng t structure | am n

rel ated ar h}ybgfia][ RREEng boardF%acoégi{?a € Sﬁ&éiégi@enverﬁ\@mrd&é &

structure o m nate board o ate

the present invention.

are

-

art reference;

Next, with reference to the accompanying drawings,

embodiments of the present invention will be described in

detail.

(First Embodiment)

Fig. 1 is a sectional view showing the structure of a

hybrid wiring board according to a first embodiment of the

present invention.

Referring to Fig. 1, a hybrid wiring board 10 is a

laminate wiring board having four wiring layers 11, 12, 13,

and 14. The wiring layer 11 and the wiring layer 12 are

insulated with a first insulation layer 21 that is a rigid

layer. The wiring layer 13 and the wiring layer 14 are

insulated with an insulation layer 22 that is a flexible

layer. The wiring layer 11 and the wiring layer 14 are

insulated with a third insulation layer 23 that is more rigid

than the second insulation layer 22. The wiring layers 11,

12, 13, and 14 have land portions 1lla, 12a, 13a,

parts of their wiring patterns, respectively.

and l4a as



Fig. 13 is a sectional view for explaining a fabrication nethod of a
conventional lamnate flexible wiring substrate; Fig. 14 is a
sectional view for explaining a fabrication nethod of a conventional

| am nate flexible wiring substrate; Fig. 15 is a sectional view
showi ng the structure of a hybrid wri n%f’board according to a seventh
enbodi rent of the present invention; Fig. 16 is a sectional view
showi ng the str e iima lapessi d 1w A2ng 1Bearadadlorae nfor®Be@nb i ght h
enbodi nent of the , present invention; 17 is a schematic diagram
showi ng thé’asft‘?ed%‘"tltﬂ% Qﬂnd”é:ts‘é’ﬁ B‘Gr‘?&&ctf(?ll1a}§}‘3}§gat‘=‘ﬁs°9€E%F dffylto a ninth

nmbodi t of t 8A, _18B, d 18C

ecti onal vi cus T0 O AT L oPaBAYEs: Pan AciAde BF BEAGBPI O r:'”nS
board accor,di tenth myodi.nent of 't t _inventi Fi g.
1A AT S A Gty PReesnrseR e thr o1 rediRl ' fle secona

35 :ash;lblros% fé%rp%gﬂﬁa%of%i%dto gn ellgven'ah %rﬁgodl

present i nven 1'on SCa Vi BR-nw Rgtthe st ruc g}t)ér

hybrid —wirj K%;PQ@{& ?aé%:dg? 1ts°m%’&ee'o%"§’¥e§r %82 IRYERO % fssPE fé@tﬁ“

I nvent | on; IS a sectlon omnng FUC ur € of

the hybri 0 3 1l DO Ch AGAQ @ﬁ&&‘&leﬁn@%u‘%‘e@ﬁ?&g gdi mpt lg rthe

pr esent i nventi on. SCprtIOﬂ (0] referred E I ments
words, the first insulation layer 21 and the third insulation
layer 23™are made of a rigid material. Thé second insulation
layer 22 is made of a flexible material. Thus, the hybrid
wiring board 10 shown in Fig. 1 is a laminate of a rigid
wiring substrate and a flexible wiring substrate.

'The first insulation layer 21 that is a rigid layer is
made of an insulation material that is conventionally used
for a rigid printed wiring board (rigid wiring substrate).
Examples of the material of the first insulation layer 21 are
bismaleimide type polyimide resin (such as BT resin
(Mitsubishi Gasu Kagaku)), denatured polyimide resin (such as
BN300 (Mitsui Toatsu)), PPE, FR-4, high Tg FR-4, various
types of bonding sheets, and thermoplastic film.

The second insulation layer 22 that is a flexible layer
is made of an insulation material used for a so-called
flexible wiring substrate. Examples of the material of the
second insulation layer 22 are polyimide type resin film,
polyester type resin film, and PTFE (polytetraflucroethylene)
type resin film.

With such insulation resin film, the wiring patterns 13

and 14 can be formed with finer L/S ratios. Since the



Next, with reference to the acconpanyi ng draw.ngs, enbodinents of the

present invention will be described in detail. (First Enbodi ment)
Fig. 1 is a sectional view showing the structure of a hybrid wiring board
according to a first enbodi nent of the resent invention. Referring

to Fig. 1, a hybrid wiring board 10 is &7 | aminate wiring board having four
wring layers 11, 12, 13, and 14. The wiring layer 11 and the wiring |ayer
12 are i nsiiledesd nifct goastanss phsghaseomataybrlPlatdasmakl,a thiey do | ayer.
The wiring layer 13 and the wiring layer 14 are insulated with an

i nsul ation n%yéuargglwatffie§taWﬁW@y%psm§ of agbgnalmcthat i Py ayerwimresand t he
wiring layer 14 are insulated with a third insulation |ayer 23 that is
nore rigi d Ti%an & §endeonAdCtRUAsViEA FRyEroperates aF rhigh |s8rRsd cen 12,

13, and 14 have | and portions l1lla, 1l2a, 13a, and 14a as parts of their
Wi ring pat§§%ﬂgﬁu¥§§b§@t¢p§|§ybr1d wiring board. 36

Th i T N 11, .12, 13, 14 f tt ' ducti
T M En0 Loy bt atd, LB, LU Dl PRS0 Sopductive
of DX oPr €9 Qleonth 6 inRS 15 athobe, LN PHRSLECL LB Es v e spcond

insylationﬁ ayer _ polylﬁiag fi LA rnsul yer
2 o e PRSRSEAEG VA5, OGABTRRLOLN sbochtbrepral ot iRy
third i nsulAldeyth thereof can be obtained.

The™via land 1la of the wiring layer 11 and the via land
12a of the wiring laver 12 are connected with a conductive
pillar 31 pierced through the first insulation layer 21.
Likewise, the via land 1lla of the wiring layer 11 and the via
land 14a of the wiring layer 14 are connected with a
conductive pillar 32 pierced through the third insulation
layer 23.

The via land 13a of the wiring layer 13 and the via land
14a of the wiring layer 14 are connected with a via-hole 33
pierced through the second insulation layer 22 that is a
flexible layer. The via-hole 33 is formed by laser radiating
process and filled with conductive paste.

The L/S ratios of the wiring layers 11 and 12 disposed
on both the surfaces of the first insulation layer 21 (rigid
layer) are 0.05/0.05 mm. The diameters of the via lands 1la
and 12a are around 0.4 mm. The L/S ratios of the wiring
layers 13 and 14 disposed on the both surfaces of the second
insulation layer 22 (flexible layer) are 0.03/0.03 mm. The
diameters of the via lands 13a and l4a ére around 0.2 mm.

Thus, the patterns of the wiring layers 13 and 14 are finer



| ayer 23 are nade of a rigid material. The second insulation |layer 22 is
made of a flexible material. Thus, the hybrid wring board 10 shown in
Fig. 1 is alamnate of arigid wring substrate and a flexible wring
substrate. The first insulation layer 21 that is a rigid layer is
made of an insulation material that is ventionally used for arigid
printed wiring board (rigid wiring substrate). Exanples of the nmaterial of
the first itan ftheopatigpams2pfathe biiginbelavdest ypeapdl y2mi de resin (such
as BT resin_ (Mtsubishi Gasu Kagaku)), denatured gol yimde resin (such as
BN300 (M t SAnsrsenbly, ppEemirondugitgl fgviRe4wivhr tonsectiprs of bondi ng
sheets, and thermgplastic film The second insulation |ayer 22 that
is a flexi BEFHHAS dishasgd 6t ¥srvnddnsg: PARChEsefRAl basBoureed orcthal | ed

flexible w.rin OFubst,rat . Exanples of the material of the second _
i nsul ation qyﬁ}%‘r 22 e S’&aﬁ ide type resin film polyester type resin

fil d PTFE | tr.afl h t i fil ) Wth such
hsul achon 1 osi T iAde iRk i RO hGBEL 0 W8 niRodrd aftarding by the
fi L/S Al ) . . .

d: gle:act ri crfélofnsgfaer@s?%et&%gs?éf r%lte]? S0 Sy éngﬁﬁFlelo_nt h'é{’ed‘éla_n ?n‘flafgil y
ffect ;.S I t W,k ke , ctor
Govi co 1 et Ul Ater 9l bndlichl WaittTana Mg o PRCLGPEONS DT

board. la§Q¥3fE“é¥éiﬂdiﬂ@%t%ﬁewﬁEhSEhEHEHhQEEQTVEa%filg}’31h§ie§ §8nd
insulation layer 22, and the third insulation layer 2 are preferably used
i n conbi natiirousgh temad tifdd Gneill aBeREl NByer 23.

In the hybrid wiring board shown in Fig. 1, the wiring
layer 11 and the wiring layer 12 are connected with the
conductive pillar. Alternatively, the wiring layer 11 and
the wiring layer 12 may be connected with another means such
as a through-hole. 1In the hybrid wiring board shown in Fig.
1, the wiring layers disposed on both the surfaces of the
second insulation layer are connected with the via-hole
formed by laser radiating process. Alternatively, the wiring
layers may be connected by another means such as a stacked
via-hole. However, the wiring layer 11 and the wiring layer
14 disposed on both the surfaces of the third insulation
layer 23 should be connected with the conductive pillar 32.

Thus, in the hybrid wiring board according to the first
embodiment of the ﬁresent invention, the wiring layers 11 and
12 disposed on both the surfaces of the first insulation
layer 21 (rigid layer) and the wiring layers 13 and 14
disposed on both the surfaces of the second insulation layer
22 (flexible layer) are electrically and mechanically

connected with the third insulation layer 23 and the



strength thereof can be obtained. The via land 1la of the wiring

| ayer 11 and the via land 12a of the wiring |ayer 12 are connected with a
conductive pillar 31 pierced through the first insulation |ayer 21.

Li kew se, the via land 11la of the wiring |layer 11 and the via |and 14a of
the wiring layer 14 are connected with a9 conductive pillar 32 pierced
through the third insulation |ayer 23. The via | and 13a of the

W ring | ayeonaiciige ipd Miax [3@ndhat4gopheche whei ijrstyeia 1land el tanaedt ed
with a via-hole 33 i erced through the second insulation |ayer 22 that is
a flexibl é'»heayﬁ-ﬁco"Fﬁé’hﬁ a6l é-4313 i gnf Qlthf@é Bordasetheathardng process

and filled with conductive past he L/S ratios of the wiring |ayers
11 and 12 dif§sddonod aysin 2t3hén§urth&c6§n6fmt:h8efPi%iarn%%ulﬁw%m@y@ 21
(rigid layer) .are O. 05/0 The dianeters of the via lands 1la and

12a are ar FiFf @Rd mes a/‘“écr éﬂt6§f8Fetsh§hﬁFrFﬁ§“eF5yElP§ {th@adf I14 "
di d bat f t I exi bl e
yr) ar o %@%‘é{ o F1gxi e SEEGE e vi 40 GhheT ordng Aok e

d 0. 2 f,_ th | e finer
38t Sl itk I e Ve SR ggaﬂ‘éﬁm%

thanthe pattern evmrlnglayer

sem conductyfe dad,G8) yg tRpERRaget ugn skarm ﬁsgoargseefsg €{> fj%h ¢

pi tches can em)unte on the hbr| Wrin
the_hybr'CiﬁMéﬂﬂHlé“%ﬂHéﬁ%&%@“ysn%ohﬂt%ﬁ? the structure of the rigid

substraté is used. These interfaces ére accomplished by the
third insulation layer 23 and the conductive pillar 32.

The materials of the first insulation layer 11, the
second insulation layer 12, and the third insulation layer 13
are selected and the interfaces thereof are controlled so
that the bonding strength between the second insulation layer
22 and the third insulation layer 23 is larger than the
bonding strength between the first insulation layer 11 and
the second insulation laQer 22.

In the hybrid wiring board shown in Fig. 1, the material
of the first insulation layer 21 (rigid layer) is prepreg of
bismaleimide type polyimide resin suéh as BT resin. The
material of the second insulation layer 22 (flexible layer)
is polyimide film. The material of the third insulation
layer 23 that connects the first insulation layer 21 and the
second insulation layer 22 is prepreg of epoxy denatured
polyimide.

The glass transition temperature Tg of the first
insulation layer 21 (rigid layer) is in the range around 170

to 180 °C (in DSC method). The coefficient of thermal



first enbodi nent of the present invention, the via land 1la of the wiring
| ayer 11 and the via |land 14a of the wiri.ng |ayer 14 are connected with
the conductive pillar 31 pierced through the third insulation |ayer 23.
In the hybrid wiring board shown in Fig. 1, the wiring layer 11 and the
wiring layer 12 are connected with the %%nductive-pillar. Al ternatively,
the wiring layer 11 and the wiring layer 12 may be connected w th anot her
means such expans iy duglthisovertigathdingpkidnwpfi bige bbbret shivwimlatiidi g, 1
the wiring |ayers di sposed on both the surfaces_of the second insulation
| ayer are daWfectdd i tim the ¥PagRofEonf araBadpy3| BRelS reRMAG-ng Theocess.

Alternatively, the wirin | ayers may be connected by anot her neans such as
a.stacked QH%ﬁQﬁﬂkﬁnq*ﬂﬁgﬁéﬁmeHee%PPPﬁQOPa}Ertﬁﬁ RABL PRt rdiRLFRRR 14

di sposed on both the surfaces qf the third insulatjon |ayer 23 shoul d be
Compoct od e i s oriation deves 21 18°Ennta8 rand¥ Shed 2ESHRS, b

b d dj he i nbodj f i i

boerd accorfl g, Uy LG bt SLnBSgeEnt of PSSR e o LR

i | ati | . 21 i,qid.l t ek | 4

U 2100 AL 47 G SRR AN DL LRSI T

layer) are gl ealgiealdd B -gethEnasd, hr A 3E ot/ b8 (4o, dpg

insulationllayer and

conductive piddd 13D tdpt/°60NRRCERe t BEndd I Stonyi %0 @b sblacand the second
via land 14a. In other words, the third insulation |ayer 23 and the

conductive pill amhe%ddffildidntas ofeldelriat argafiBEbANis tHéevépeesal hat

connect the rigid
and horizontal directions of the second insulation layer 22
{flexible layer) are in the range from around 20 to 22
ppm/°C. The coefficient of thermal expansion in the
direction of the thickness of the third insulation layer 23
is around 25 ppm/°C.

The glass transition temperature Tg of the third
insulation layer 23 is in the range from around 230 to 240 °C
(in DMA method) and in the range from around 220 to 230 °C
{(in TMA method). The coefficients of thermal expansion in
the vertical and horizontal directions of the third
insulation layer 23 are in the range from around 13 to 15
ppm/°C. The coefficient of thermal expansion in the
direction of the thickness of the third insulation layer 23
is around 57 ppm/°C (ata@l), around 159 ppm/°C (at @2), and
around 159 ppm/°C (in the range from 50 to 250 °C).
With various materials such as prepreg of polyimide type

BT resin BN300 (Mitsui. Toatsu) and prepreqg of PPE
(polyphenylene ether) as the materials of the third

insulation layer 23, the inventors of the present invention



substrate and the flexible substrate. In other words, for a fine wring

| ayer with a finer L/S ratio, the structure of the flexible substrate is
used. For a portion to which the flexible substrate is nounted, the
structure of the rigid substrate is used. These interfaces are
acconplished by the third insulation | é&fer 23 and the conductive pillar
32. The materials of the first insulation |ayer 11, the second

i nsul at i on fiakyrdcated hybridewining basnfiat inntheystrugturs eshairecired and
the interfaces thereof are_controlled so that_ the bonding strength bet ween
the second Bifsullati &§ F&puAtszovwhan the third I?@%ﬂ%ﬁ%Qﬁ\l%ﬁQﬁ is larger

than the ndi ren th betvveentheflrst i psul ation layer 11 and the
second insuq%é’rrﬁdgg’ e 2215 made pf PF'IE“‘M!B%‘I“HOIW ‘FYH’@ Ebe]aXJdmsqﬁ)var?ﬁW Fig.

I I
of ' bismal %“%@st ate*%%sfl'gﬁ%&dﬁ%:g%%aﬁzcn debondiig St iond it e of
mater ol of AT ARSEASKANT) AAVEE ﬁé;,%'r%%ﬂﬁa "Eonn °'%‘r?“mr§aesftII§I en'©
L I
azﬁsiﬁﬁga“éazav 48, TRS1AE1 oROTANE e 38 bl Y e rub o ST L
first Inswzagoq@el &r t4be( i 9 Ingl 'tﬁ¥eﬁl>n?§nﬁesﬁp¢]§n§€i§'gﬁlﬁ§w fiffe t0 180

[err] C (in DSC net hod) e coe clent o
40 expansiigiuiatiie \1@5(@::0@'1 disr got gﬂfﬁiciéﬁtflrst insulation layer 21

Is in the range fromaround 13 to 15 ppnmi[err]C The

In addition to the selection of the material, in the
hybrid wiring board according to_the first embodiment of the
present invention, the connecting surface between the second
insulation layer 22 (flexible layer) and the third insulation
layer 23 (rigid layer) is controlled so that the bonding
strength increases.

The connecting surface between the second insulation
layer 22 and the third insulation layer 23 (the wiring layer
is disposed on the connecting surface) has a surface layer so
that the free energy on the front surface is larger than that
of the rear surface (on which the wiring layer 13 is
disposed). Thus, the wettability of the connecting surface
is much improved (see Figs. 7A and 7C). Consequently, the
bonding strength of the second insulation layer 22 to the
third insulation layer 23 can be improved.

As experimental results, when a solder re-flowing
process is performed for mounting a semiconductor device,
large thermal load does not cause the adhesion between the
second insulation layer 22 and the third insulation layer 23

to deteriorate. Alternatively, the connecting surface of the



coefficient of thermal expansion in the horizontal direction of the first
insulation layer 21 is in the range fromaround 14 to 16 ppm[err]C The
coefficient of thermal expansion in the direction of the thickness of the
first insulation layer 21 is around 564%Erd[err]c (at al), around 263
ppnm[err]C (ata2), and around 120 ppm [*r]C (in the range from50 to 250
[err] O). The coeffjcients of thermal expansion in the vertical and
hori zont al Sgicoag: issylat iphelaresnd2i heuthe | i rdymsywiatidn edvse Axyer)
are in the range fromaround 20 to 22 ppm[err]C The coefficient of

t her mal exP@y¥si Gnrielfolrﬁ‘éd anr éé?r@hcéﬁntﬁéd%ﬁl@knb%%sof the third

i nsul ation |ayer i s_around 25 ppni | gl ass transition
tenperature Tg 5'1het H‘étt Ilriaﬁ’ﬁr FABUPSL Feﬁm?%y%y @%kii%ll"fﬁstth’é“?( el
around 230 t .240 L’i |n DI\/A met hod) and in the range from around 220
to 230 [erra]s ing g M- The coefficients of thermal expansion in

h | h I f hi | | 23
are I the rangd fﬁg#;’i%?tsﬁgaol “%"é‘,ft‘;ﬁ#?%é]«é “end Tkl :S“h%%f%t%%éh?yﬁ
th | t t
houlat i oABARRon i eDBnc (LLRFHERNAR hO LRSS R ﬁgﬂay S hefommed
ppm [err] Cb@atfo[re%&]aﬁ%;%eaﬁqgacﬁrBHQQel'Eg Q&H&&ﬁréi G4l e&reg 4 A% frQm 50 to

250 [err] C) various naterials Such as pr polyi mde type

BT resin BN3RQehMct tHie Eaabéﬁheggdoereﬂéeﬁrgﬁt PR rd0lyPhafy! ene ether) as
the materials of the third insulation |ayer 23, the inventors of the

present indestilatish layer. 41 fabricated
hybrid wiring boards in the structure shown in
In such a structure, the bonding strength between the
rigid layer and the flexible layer of the hybrid wiring board
according to the first embodiment of the present invention
can be remarkably increased. Thus, since peel-off defect and

selling defect of film are prevented, the reliability of the

wiring board is improved.

(Second Embodiment)

In the hybrid wiring board shown in Fig. 1, the
structure of which the rigid substrate made of the first
insulation layer 21 (rigid layer) and the wiring layers 11
and 12 disposed on both the surfaces thereof and the flexible
substrate made of the second insulation layer 22 (flexible
layer) and the wiring layers 13 and 14 disposed on both the
surfaces thereof are electrically and mechanically connected
with the third insulation layer 23 and the conductive pillar
32 was exemplified. However, the present invention is not
limited to such a structure. Instead, as the rigid substrate

and the flexible substrate connected to the third insulation



Fig. 1. As results, when the third insulation layer 23 (bonding layer) is
made of bisnal ei mde type polyimde resin such as BT resin or PPE resin,
the bonding strength with the first insulation layer 21 is sufficient. In
contrast, when the third insulation layer 23 is nade of polyinide type
film or polyester type film the bondind3strength with the first _
insulation layer 21 is not sufficient. In addition to the selection
of the mat elR¥ET, | fubsbrabgsrhaving i threman rorsomdiniga d aylee sf mast be -
enbodi ment of the present invention, the connecting surface between the
second insHf&Hion |ayer 22 (flexible layer) and Lhedthird insulahlon

| ayer 23 (rigid Layer) (s contro]led so that the bondin st rengt

i ngreases.( ° {?’f%e %ohﬁeﬁt?%@t%?ﬁﬁlac‘él%t%%%é% I dotNsel le én .
| ayer 22 an he .third insulation |ayer 23 (the wiring_ |layer is dispose
onyt he conngxﬁfﬁa ‘ghﬂ%‘égl?o e %c%?ﬁ‘}/’afb% Yo rseqeng ik entesfefBegy on

the f t i er_th t.,hat f_the rear surface. (on which the
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23 can be i ﬂp;oygg. 15. and”Pe eXRe d R ?i'nsﬁ@.%’éfo% &\egn\yi%(:r}gaﬁgl d%rlbr e-g}llﬁgvm ng

process is performed for nmounting a sem conductor I'ce, “Tdrgeth I
| oad does npiccausg iheeafhesi oorbRINeRTE the S586Q%d RsHhakiQ '1%&%& 22
and the third insulation |ayer 23 to deteriorate. Alternatively, e

connecting 2Bréadegofohdd@ctive pillar 32. The rigid substrate 101 and
the flexible substrate 102 are electrically and mechanically
connected with the interface portion 103.

As described earlier, the connecting surface between the
flexible substrate 102 and the interface portion 103 is
formed so that the bonding strength thereof is improved. The
connecting surface between the second insulation layer 22 and
the third insulation layer 23 and the connecting surface
between the wiring layer 14 and the third insulation layer 23
may be reformed so that fine uneven surfaces are formed. In
this example, the connecting surface of the flexible
substrate 102 has a surface phase with a higher wettability
of which the contacting angle is 120 ° or more. Thus, the
flexible substrate 102 and the rigid interface portion 103
can be securely bonded.

In this example, the wiring layers 11, 12, 15, and 16
that structure the rigid substrate 101 are connected with the
conductive pillar 31. Alternatively, a layer connecting
means such as a through-hole other than the conductive pillar

may be used. With the conductive pillar, the layer



42 second insulation layer 22 to the third insulation |layer 23 may be
reformed on sub-m cron order or |ess. The mat | ayer can be. fornmed by
al kal i -washi ng or plasma- ashing polyimde film In addition to the
front surface of the insulation |l|ayer, the front surface of the wring

| ayer may be reforned by for exanple bl 48k oxi de treatment or CZ process
so as to increase the unevenness of the front surface of the insulation
| ayer. COnNReshengadens ity upan béeinoredsrd st riangiddilidtonget hehey iefliagi d
| ayer and the f|exible |layer of the hybrid wiring board according to the
first enbodFRBnPeofi™PREVEH esehruS Ny orendugt e mdrdieleablare ner eased.
Thus, since gegl-oéi defect and selling defect of filmare prevented, the
reliabilityPbPBhaPLl¥i PFRY- both 9L tigR SR dhe rigid spbstarderdiddi tbiet )
In the hybr%g miégng boaﬁd shorg in Fig. 1, the structure of which the
rigid subst FAPE RAGeSEPSERRtE i 1U? mandIAYR iMARY &idinm levedisd | ayer) and
the wiring layers 11 and 12 di sposed on both the surfaces thereof and the
flexible substrate made of the second insulation |ayer 22 (flexible

| ayer) and the w&j I : d 14 di sposed on both the surfaces
t hereof are elecé??ggflémgéglﬁgg anically connected wth the third

I nsul ation |ayeng§.a§di§h§ £0 AV & ALY | B s e Y Eh&%egg However ,
i nste

the present invention is not imted to such a ruct dare. ,aas t he

rigid substgaheconddctbe paekddd astbad i &L W NEELRH Gt ©F the

i nsul ation
present Tnvention.

The semiconductor package shown in Fig. 3 is a BGA
package of which a semiconductor device 41 is mounted on the
hybrid wiring board 10 shown in Fig. 10 according to the
present invention by flip-chip bonding method.

The semiconductor device 41 is a bare chip. The
semiconductor device 41 has a connecting pad 42 connected to
an integrated circuit disposed in the semiconductor device.
In this example, 900 connecting pads 42 are disposed on the
lower surface of the semiconductor device 41 at pitches of
around 0.35 mm in a full grid pattern.

A wiring layer 13 disposed on a second insulation layer
22 (flexible layer) of the hybrid wiring board has a
connecting pad 13b or a via land 13a corresponding to the
connecting pad 42 of the semiconductor device 41.

The connecting pad 13b or the via land 13a is bonded to
the connecting pad 42 of the semiconductor device 41 with a
conductive bump 43 made of solder of for example Pb/Sn alloy
by flip-chip bonding method.

On the other hand, solder balls 44 are disposed on a



43 | ayer, substrates having three or nore wiring |ayers may be used.

Fig. 2 is a sectional view showing the structure of a hybrid wring board
according to a second enbodi nent of the present invention. In the hybrid
wiring board shown in Fig. 2, arigid substrate 101 is a |lam nate of four
wiring layers 11, 12, 15, and 16 and th#®e insulation |ayers 21a, 21b, and
21c. An interface portion 103 has a third insulation |ayer 23 and a
conducti ve YHHFiRg é%yequ?rQQﬁ%j%ﬁﬂ&ﬂﬁ%ﬂwifEGE afidthenhbybrédi wieisabstrate
102 are electrically and nechanically connected with the interface portion
103. DR st i A haG Y, shaweconWdeh khesepides belheén the

fl exible substrate 102 and the interface portion 103 is fornmed so that the
bondi ng st reAGIFCRMTERR Rackads dieFornREtefohiRedni REtetRRAhcEiBe Een t he
second i nsul atijon | ayer he _t hi_r.d igsulation | ayer 23 and_t he

connecting 4T a2 atﬂﬂ%éé%fgg%f i rilfg 8y er 152RGCPRE” PHRPYRL ndRI 3% on

| ayer 23 reforned so that fine uneven surfaces are forned. In this
exanpl e, tﬁ%*%%%%é% ?%%Fburface of the flexible substrate 102 has a

sunf e, phase wih, 3 sl ) bt b MRy echon gt pgranol e 1

120 [err] or nore. h exi bl e substria

i nterface 1 1 I : LS e, the
wiring | aygéiékl%b 1£2)s:3 alg?ybaérjligj ?%%trﬁlaf%%??g%?&rogdgﬁg #:lagli: ésﬁ%éggg e 101

are connect sgvant for es HRAAHGH Y8 gu | hatindlo Al TRENGL EYREYpodrkayss

connecting neans such as a through-hole other than the conductive pl?lar

may be usedfid¥t hiddiel eoishiatapes pidigdld 1R rl)aye;, a second insulation
layer.(flexible layer) 22, and a third insulation layer 23
that connects the first insulation layer 21 and the second
insulation layer 22. The third insulation layer 23 is more
rigid than the second insulation layer 22. The mounting
surface of the semiconductor device.41 is made of the second
insulation layer (flexible layer) 22 and a wiring layer 13
disposed thereon. Thus, a fine pattern with an L/S ratio of
50/50 ¢m or less can be formed on the wiring layer 13. 1In
this example, the wiring layers 13 and 14 of the second
insulation layer 22 are formed with a very fine L/S ratio of
25/25 um. |

On the other hand, the wiring layer 12 disposed on the

first insulation layer 21 is formed with a coarser L/S ratio

of 50/50 #m so as to allow the wiring layer 12 to be easily
connected to an external circuit.

The wiring layer having the fine pattern on the flexible
layer and the wiring layer on the rigid layer are connected
with a conductive pillar 32 disposed in the via lands 11 and

14 and pierced through the third insulation layer 23. The



44 connecting density can be increased. In addition, the yield can be
i nproved. Thus, many conductive pillars are preferably used. In addition
to the rigid substrate 101, the flexible substrate 102 nay have nany

wiring |ayers. (Third Enbodi nent 6 Fig. 3 is a sectional view
showi ng the structure of a sem conductor® package according to a third
enbodi nent of the  present Invention. The sem conduct.or package shown

in Fig. 3 i endusid ve) pdddge @3 lisiselsrada@apesnbet gtagavrteta1of stheunt ed
on the hybrid wiring board _ 10 shgwn in Fig. 10 according to the present
|nvent|on b K9 LR iRy %ﬁo&han a thTﬁngeﬁP%%ndu3?B$ delece 41 is

a bare chi The sem canduct or .device 41 has a cqQnne ad 42 connect ed
to an integtitefut HFQM4§5§ y A" RE %@ﬁfegﬁauﬁP €g§ then this

d f f th
e Conductor AR B4 aaqff}}"fgz 3%, PaERRER SO Be e RReaesd g
pat ter n. ‘Mf Ak 4o Besei 0 00908800 LnTshat Lot dﬂ,avef 22

(flexible Iayer mnrlng board connec 93b or a
via | and l3ﬁmﬁgﬁk§§p0ndlng to the connecting pad 42 of the sem conductor
devi ce 41. The connecting pad 13b or the via land 13a is bonded to

the connecting il he Aedditt TRIPrERRAWE Qhed?‘ﬂrgg ‘ﬂﬁs*ﬂ&@lén t ngcéive

bunmp 43 made of sol der of for exanple Pb/Sn alloy by flip-chi ondi hg

met hod. 900 Quider Wahars hard disploded Bal bstdhear 8£0as660880100 Am in
the full~grid pattern.

In the hybrid wiring board according to the present
invention, with the conductive pillars 31 and 32, wiring
patterns on the rigid layer and fine wiring patterns on the
flexible layer can be connected. Thus, with the
semiconductor package according to the third embodiment of
the present invention, a highly integrated semiconductor
device with—connection pads 42 disposed at a high density can
be mounted.

In the semiconductor package according to the third
embodiment of the present invention, a wiring layer can be
formed on the mounting surface of the semiconductor device in
a finer pattern. 1In addition, when the third insulation
layer 23 is made of a material with a low dielectric constant
such as polyimide film, polyester film, or PTFE
(polytetrafluoroethylene) film, since the wiring capacitance
decreases, signals that flow in wires are suppressed from
delaying and deforming. Thus, the semiconductor package
according to the third embodiment of the present invention

can be applied to a semiconductor device that operates at



45 wiring layer 12 of a second surface of the hybrid wiring board in a
grid array shape. Wth the solder ball 4, the sem conductor package is
connected to an external circuit such as a nother board. In Fig. 3,
reference nuneral 45 is solder resist. The wiring board that
structures the sem conductor package i s43 hybrid wiring board according to
the present  invention as shown in Figs. 1 and 2. The wiring board has a
first insul%%?BnSP%9%f (rigid layer) 21, a second insulation |ayer
(flexible layer)_22, and a third insulation |ayer 23 that connects the

first insulationlPayR? AERPIYRF YeRifkadnARcATOIRY apeithg2thing third
rount g SHYSEISRE (G San AR o RARKSE 44 SORGa0Dr Tone Second
thereon, Thikoripte (E&YSk el e S o%8eotE8rn eatephrarteess

15 and 14 oo Thes seedne HARL: e ARl dR ot Regem R Y very fine
di sposed on Tha 1T st hott 91T G fer TS 65 e GREAT Y BpaBFEL &

ratio of SPAEAMAET134d SEhd@SndhAl1 QWY UG Widddid dP¥E al2ehe BEqGASLLY
The H ﬁ e Flne

connected to an external circuit. The ring |ayer avi'ng
pattern on phekdgexidlse howtledith theolind Boad¥Lli sORmblBvELYI d | ayer are

connect ed

In & film laminate substrate, an insulation layer made
of polyimide has a relatively large coefficient of thermal
expansion. Thus, when solder re-flowing process is performed
or a thermal load is applied in the real use of a
semiconductor package, solder balls tend to crack. On the
other hand, in the semiconductor package according to the
third embodiment of the present invention, the flexible layer
and the rigid layer are securely bonded. Thus, such a defect
does not take place in the case that a thermal load is
applied.

In the semiconductor package according to the third
embodiment of the present inventién shown in Fig. 3, the
wiring layers on the rigid layer are connected with the
conductive pillar pierced through the insulation layer. 1In
addition, the wiring layers on the flexible layer are
connected with the via-hole formed by laser radiatihg
process. Alternatively, fhe wiring layers may be connected
with a through-hole or a via-hole formed by photo-etching

process.

Fig. 9 is a sectional view showing the structure of a



wi th a conductive pillar 32 disposed in the via |lands 11 and 14 and

pi erced through the third insulation |ayer 23. The -

46 conductive pillar 23 | esser danmages the glass cloth of the third

i nsul ation layer 23 than a through-hole. 4 hus, the layer connecting
density can be inproved and thereby the iring layers having fine patterns
can be connected. In addition, the reljability of the |ayer connections
can be i nprElegonductor packro’ RGFREFING & Bmodid itatden pfulthe on | ayer
21, 900 solgder .balls are disposed at pitches of around 1.0 nmin the
full-grid pggfﬁgn?mi"’dlmeﬁ‘*ﬁ Phet Iy RIPSRY i My B4R -acdsr &g to the
present in tion. with the conductive pillars 31 _and .32, wirin patterns
on the rigi égl‘?‘é?glrlr%hdw%fﬁrég YRS ¢ stpetf At &n lerxll?ilebllé‘yﬁéyglrecan be

d. i ] ckage according to the third
connect e ,%?Hﬁ?ﬁgé%hwibﬁ a >ELE $ﬁ§§§ oA

enbodi nment resent i hvention, hitghly integrated sem conduct or 4
device with connegtj p, di 5?151?: t i i C be.mount ed.
In the sem condugﬁo{rﬂg%lc a%%ﬁg%boé I ngq}% Jtaﬁ/éet]ﬂ[ %Hr gﬂ%g)r?%g& %&n %flrFEe f
resent inv ' : A 44 Y £ or Is ce o
Itohe sem conggé?ggtégr\#%éey?ﬁ ig ﬁantg?ﬁpgftrej?g(r}&ﬁ%y%%dita??o%?%\%%é%%t Eég’ie%. rd

insul ation 1hayespded Sobsles@ordd MHSUIA 1M R 99 dingheqlsrixc constant
such as polyimde film polyester film or PTFE™ (pol ytetrafluoroethyl ene)

film sinceflériblei Dgyenpace t ehotectiRi nEaILS UndRRics viehati 1filbkewsbn wires
are suppressed from

(Fourth Embodiment)

Next, a fabrication method of a hybrid wiring board
according to a fourth embodiment of the present invention
will be described. Figs. 4A, 4B, 4C, 4D, 4E, and 4F are
sectional views for explaining a fabrication method of a
hybrid wiring board according to the fourth embodiment of the
present invention. 1In this example, the fabrication method
of the hybrid wiring board shown in Fig. 1 will be described.

As a substrate of a rigid layer of which conductor foil
is coated on both surfaces of a first insulation layer 21,
double-sided copper laminated substrate was prepared. 1In
this example, a double-sided copper laminated substrate of
which electrolyte copper foil with a thickness.of about 35 u
m was coated on both the surfaces of the first insulation
layer 21 of which a glass cloth with a thickness of about 1.2
mm was impregnated with bismaleimide type polyimide resin was
prepared. 1In this example, as bismaleimide type polyimide
resin, BT resin (Mitsubishi Gas Kagaku) was used. |

Alternatively, PPE, FR-4, high Tg FR-4, one of various



del ayi ng and deform ng. Thus, the sem conductor package according to the
third enbodi nent of the present invention can be applied to a

sem conduct or device that operates at

47 hi gh speed. In the sem conduct or package according to the third
embodi ment of the present invention, in 48dition to a flexible |ayer that
allows a highly integrated seniconductor device to be nounted, the

fl exi bl e | apendisgssheetes y oxdrinemaml asy ix rfiigind mMagy &e. uFlkds inshead of
reliability against thermal |oad and mechanical |oad applied to a

seni conduct bismphekagde t by poitedeoresifot hédys wddad bnes degpirébed.

In a filmlamnate substrate, an insulation |ayer nmade of polyimde has a
rel atively ﬂaFgércbéfF?%|@@Mb¥ﬁ %#ﬁﬁqnﬂ°Pﬂﬁﬁx%%ﬂ%ﬂ@teﬂh§§bsﬁﬁéﬁesoﬂé&?rs
re-flowi ng process is performed or a thermal, | oad_is applied in the real

use of a sHRFEORODREGFEPatkEye® CNMGt g IR H&Td 3o crack. On the ot her

hand th d k d th d t of

t he prggentelﬁSe ggﬁggﬁﬂﬁ'fagiﬁ‘ﬁﬁgﬁgo IngﬁﬁﬂfﬁQQHgﬁ%gléﬁggoaigegecarely
bonded. Thus cp f goes not take the ¢ % t atherm

load is app PF@E ion aY t% W SRS 3@6k£§é%§%¥ i KRGt 8 the third
enbodi nent 8Echgﬁ Eggg&gs g%g@t¢ﬂ§t mn |n Fig. 3, the wring |layers on

the rigid |ayer are”Connect conductive pillar pierced through

the insulation | gyegn;snexafidid, %sw@ Wyd NG d RILbdibed patidilias! ayer

are
was forn&d on the copper foil by screen printing process.

With masks of the resist, the copper foil was selectively
etched out with an etching solution of ferric chloride.
Thereafter, the resist was removed and wiring layers 11 and
12 with predetermined patterns were formed. 1In addition, via
lands 1lla and 12a were formed as parts of the circuit
patterns of the wiring layers 11 and 12, respectively. The
via lands 1lla and 12a were formed in almost circular shapes
whose diameters were around 0.4 mm. To alleviate a stress
applied, a through-hole may be formed at the center of each
via land.

Next, a conductive pillar 32 in substantially a conical
shape was formed on the via land lla of the wiring layer 11
of the first insulation layer 21 (see Fig. 4B).

The conductive pillars 31 and 32 are fofmed by screen-
printing conductive resin 53 through a metal mask 52 with a
pit 51 corresponding to the via land lla. Figs. 5 and 6 are
sectional views for explaining the screen printing process
for forming the conductive pillar 32 with a squeegee 54.

The metal mask 52 was made of stainless steel. The



connected with the via-hole formed by | aser radiating process.
Alternatively, the wiring layers may be connected wth a through-hole or a
vi a- hol e fornmed by photo-etching process. : Fig. 9 is a sectional view
showi ng the structure of a 48

sem conduct or package according to a nod¥®ication of the third enbodi nent
of the present invention. In this structure, wiring layers disposed on a
flexibl e | agteiclaress cohnans ektsilt had ki BPowal- Beband3ps50 ym. Ilththis _
exanple, a wiring layer 11 disposed on a first insulation layer 21 that is
a rigid | ayxddidricbra ilvé mptady eraski$2dihsgosetiodr Alsebond dhsmétéiomasayer
22 that is a flexible layer are connected with a conductive pillar 32.
(Fourth EnieRufchtQ.2 mm. ~ Nexithis fexiempdgri shenephddcbive hgbindS5ii wasg
board according to a fourth enbodi nent of the present invention wll be
descri bed. B4R ougonductige mstesofampenplaresiseritbnailieevetf or )
explaining a fabrication nmethod of a hybrid wiring board according to the
foErth engdﬁ¥¥¥ﬁﬁ RvIHe [ﬁ%&ﬁﬁﬂ?9H¥ﬁéﬂﬁlGﬁndPﬁt%HPsfé%éﬁﬁI@r pheder
fabrication_ net hod f the hybrid mnrlnglboard shown in Fig. 1 wll be

descri bed. T€S1M MY P it T SSSgry - Ia@éFertRﬁlEﬁlﬁBﬁﬂuctor fglg
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thlckness
the same™position. The resultant conductive resin was heated
and thereby the conductive pillar 32 in subétantially a
conical shape was formed with a height of around 150 gm on
the via land 11la.

The shapes of the conductive pillars 31 and 32 can be
varied by adjusting the diameter and thickness of the pit of
the mask, various properties (such as viscosity) of the
conductive resin 53, and the number of times of the printing
process.

After the conductive pillar 32 was formed, the third
insulation layer 23 was disposed on the wiring layer 11 so
that the head portion of the conductive bump 32 was exposed
(see Fig. 4C).

In this example, as the third insulation layer 23, epoxy
denatured polyimide type resin sheet (MCL-I-671, Hitachi
Garasu) with a thickness of around 30 gm in a semi-cure
state (B state) was used. The piercing process is preferably
performed in such a manner that the third insulation layer 23
in the semi-cure state is heated. In addition, to prevent

the conductive bump 32 from being damaged, the first



m was coated on both the surfaces of the first insulation [|ayer 21 of

which a glass cloth with a thickness of about 1.2 nmmwas inpregnated with
bi snal ei m de type polyimde resin was prepared. In this exanple, as

bi smal ei m de type polyimde resin, BT reS|n (M tsubishi Gas Kagaku) was
used. Alternatively, PPE, FR-4, hlgh TgSER-4, one of various

49 Dbondi ng sheets, or thernnplastlc filmmay be used instead of
blsnale|n1dén§ybétb©FylﬁY€é 2esand e iihirde rduslatiised 1laystre23 werehe
doubl e- si ded copper | am nated substrate, |layers were connected with a
conducti ve BFPFﬁ?ds‘ihrough Cuplat @R MenRL & dfiRdr Goel becaameyesn the fir st

I nsulation | ayer 21 were patterned by for exanple photo- etching process
(see Fig. 4A). Next rlhh?h}ém%%@fy i ST 9tayidisule thoad deges %édand
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0.4 mm To alleviate a stress orne& at the

center of eééﬁdl!iénéaﬁﬂere the f¥ekéd EnSKENAUCH Vi WRY & R24 Bot

substantially a conical
harden, But in the semi-cure state. Thus, the conductive

bump 32 was plastic-deformed so that the head portion 32a
thereof was slightly exposed from the third insulation layer
23.

On the other hand, as a substrate of a flexible layer of
which conductive foil layers were coated on both the surfaces
of the second insulation layer 21, double-sided copper-clad
polyimide film was prepared (see Fig. 4E).

In this example, double-sided copper-clad polyimide film
of which electrolytic copper foil with a thickness of around
5 to 30 um was coated on both surfaces of polyimide film
with a thickness of around 25 to 50 gm was prepared. In
this example, a layer connecting portion 33 that was a via-
hole with a diameter of around 20 to 30 um was formed in the
double-sided copper-clad polyimide film by laser radiating
process, photo-etching process, or the like. The copper foil
as the wiring layers 13 and 14 was patterned in the above-
described manner by for example photo-etching process. 1In

this example, patterns with an L/S ratio of 30/30 um were

formed so as to allow a highly integrated semiconductor



shape was fornmed on the via land 11a of the wiring layer 11 of the first

i nsul ation |layer 21 (see Fig. 4B). The conductive pillars 31 and 32
are formed by screen- printing conductive resin 53 through a netal mask 52
with a pit 51 corresponding to the via |land 1la. Figs. 5 and 6 are
sectional views for explaining the screeP?printing process for formng the
conductive pillar 32 with a squeegee 54. The netal mask 52 was nade
of stainl esdewiee|to e mounted. The diameters of the via landS5013&han&ness
of the metal mask 52 was around 250 [err]m In addition, the netal nmask
52 had a hol%a HMexmozeowtichridt®eriumaso 200umdn0.2 mm In this exanple, the
conductive resin_53 was nade of conductive paste of phenol resin with

filler of silvel™pinere*xaltisn&s Jdiey secondudnsydatippetagerp2Ader resin
may be used en necessary. After. the printed conductive paste was dried,
with the sdﬂ%ﬁﬁﬁgkégtﬁk}WNWQﬁiqﬁfd'pr@e§§§néﬁ&v?ﬂg'dP§Pﬁ§ pRetéatianr e
repeated three. ti he same .posi tion sul tant _conductive resin

. Th
was heat ed r%ﬁﬁptﬁgﬁﬁgift 2 S PeLYeStE” %Qggn°§uB§F§nFVBFIWa& be

coni cal shapg yas forned with a height of around 150 [err]Jmon the via
| and 1la. " The shapes of the conductive pillars 31 and 32 can be

vari ed by ad) ustiing 40el WBIEICAb BhakReTReolyLhRGPIL,BE 1kPg, RSk

. . H S
varl ous properties (SUC as Vvl scosity conducri ve“resin g%, and the
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layer 11 socalkali-washing process so as to improve the wettability of
the second surface. In this example, the second surface of
the second insulation layer 22 was washed with a solution of
around 10 w% of NaOH for around 30 seconds.

In such a structure, the adhesion of the flexible
substrate according to the fourth embodiment of the present
invention to the prepreg of which a substrate such as a glass
cloth was impregnated with BT resin, glass epoxy, epoxy
denature polyimide, or the like can be improved.

Thereafter, the laminate of the first insulation layer
21 and the third insulation layer 23 and the second
insulation layer 22 were disposed in such a manner that the
via land 1l4a on the second surface of the second insulation
layer 22 faced the via land lla on the first surface of the
first insulation layer 21. Thus, the via land 14a was
disposed opposite to the plastic-deformed head portion of the
conductive pillar on the via land 1la.

The wiring layer 12 and the wiring layer 13 of the

laminate were pressed with press plates 47 through cushioning

members 47 (see Fig. 4F). By heating and pressing the third



that the head portion of the conductive bunp 32 was exposed (see Fig. 40).
In this exanple, as the third insulation |ayer 23, epoxy denatured
polyi m de type resin sheet (MCL-1-671, Hitachi Garasu) with a thickness of
around 30 [err]min a sem-cure state (B state) was used. The piercing
process is preferably performed in such3 manner that the third insulation
| ayer 23 in the sem-cure state is heated. In addition, to prevent the
conducti ve boapld3Riémohaper N2 dantagatked i fd stfage. At the point, the

51 insulation layer 21 and the third insulation |ayer 23 were pressed

t hrough cushpodiagivenbeltar hdd bambelwmmdvepnical shypet diskeskdninat e of
the first insulation layer 21 and the third insulation |ayer 23 was
pressed wit hhprEia ppadeklaswas heurthere pl asdrig-cle foraegh anke copngaterve
bump 32 is plastic-deforned and crushed (see Fig. 4D). At the point, the
| am nat e shbfl BhBeoPPResk Fecertpetatiand df pressure conditions where

Lhe U | ol o 91l L 65, SRES 0L 4 D3l L e e poure state,

on the ot hoPLAER. *4SAke SRERERETRL G el 4T Badhes kR 16 R kR ARt | ve

| ayer 21, aBUbPERnnsas BNREre cohdr bt JTh e N il e e s se i,

4E) . biatBLScRXAMPLEs JOHOLA- BLASH LORRAyiGRE RYIANTAS cblsl Br
polytetrafluoroethylene resin plates).

In the above-described process, a four-layered hybrid
wiring board with many via lands connecting the wiring layers
was accomplished.

Thereafter, a surface finishing process such as a solder
resist process, a component masking process, or.a gold
plating/solder coating process may be performed when
necessary.

The connecting resistance of the wiring circuit of the
flexible portion of the hybrid wiring board according to the
fourth embodiment of the present invention was 5 mQ ,
whereas the connecting resistance of that of the rigid
portion was around 10 mQ . The connecting resistance is
equivalent to the resistance of which all the conductive
pillars are connected in series through the wires made of the
copper foil. Considering the pattern resistance of the
copper foil, the average connecting resistance per conductive
pillar was around 1 mQ.

In addition, the inductance of the conductive pillar was

around 0.001 nH that is around 1/30 of the inductance of a



of which electrolytic copper foil with a thickness of around 5 to 30
[err]mwas coated on both surfaces of polyimde film wth a thickness of
around 25 to 50 [err]mwas prepared. In this exanple, a |ayer connecting
portion 33 that was a via- hole with a dianeter of around 20 to 30 [err]m
was formed in the double-sided copper-cﬁéd polyim.de filmby | aser

radi ati ng process, photo-etching process, or the |like. The copper foil as
the wiring C2pEE8tignaAdIVYH wasopadt @rf@dnih. t Hehebewvmec tiasr mdsdc taenrer
by for exanple photo-etching process. In this exanple, patterns with an
L/Sratio onSGE§OCP§PPFHmr Biliaf nerd skhaspatern ovesl Hfiagide dinttdgr at ed
sem conduct or oo . 52 device to be

mount ed. Th&CBPSFel&FS SLuFhEated. | afis2dditiony lncod Stab e 100 [errlm
to 200 [err]m . In this exanple, he second .i nsul ati on | ayer 22,

pol yi ni de f#FﬁFﬂa?lﬁggg.dﬁ??@rﬂﬁaP§%$9$foi?ﬁﬁ ¢ RS FEMAKSL Y i | m of for
exanpl e pol e.qr, PTEF_type may be . used. The second surface
(on which t%§§§?%5%58|é§ePlﬁ 5% ueis o%%ﬁﬁo%f t he second insul ation |ayer

27 vz Tefor e Bho BLKRHL OO, E0EESC, SRSl T BT LU0 |11y

of the second sur np e Second sur t he second

I nsul ation b@%ﬁén&gc\ﬁ@ﬁrv‘l@éhﬁﬁe‘r’]‘éifaf SPLULL PO A g aﬂf]@%‘j‘})ﬁt\f@ﬁgfi’fﬁ%@ for

around 30 seconds. n such a structure, the esion O exibl e

substrate agear dhBg1h9etheohREEL IngNBOSE 1BAt O dhe RF&SeNtTHd Ry to

the prepreg of which a substrate such as a glass cloth was | npregnated

with BT resiresuitasiofpoxiatePR¥Yconductive pillars 32 and the via lands
1lla and 1l4a are securely connected and bonded.

Stress applied to the via land with which substrates are
bonded is alleviated with the conducive pillar that is
plastic-deformed. Thus, the wiring circuit including the via
land are suppressed from breaking and thereby the layers can
be connected with high reliability. 1In addition, since layer
connections using a through-hole can be minimized, the hybrid
wiring board can be applied to a high density circuit.

Moreover, in the fabrication méthod according to the
fourth embodiment of the present invention, while the high
yield is kept with the conductive pillar, connecting defects
of layer connections of a high density circuit can be
suppressed.

In this example, layers are connected with the
conductive pillar 32 formed on the via land 1lla.
Alternatively, the conductive pillar 32 may be formed on the
via land 12a. In this case, the third insulation layer 23 in
the semi-cure state may be disposed on the surface of the

second insulation layer 22 on which the conductive pillar 32



denature polyimde, or the |ike can be inproved. Thereafter, the

| am nate of the first insulation layer 21 and the third insulation |ayer
23 and the second insulation |layer 22 were di sposed in such a manner that
the via land 14a on the second surface of the second insulation |ayer 22
faced the via land 11a on the first surf&®e of the first insulation |ayer
21. Thus, the via land 14a was disposed opposite to the pl astic-deforned
head porti oasoformed.cofdustdveipn} | theovhihed imsulanibrllayer 23 mBie be
wiring layer 12 and the wiring layer- 13 of the |amnate were pressed with
press pl at esleppsikedugh bathi bhenyiankandrbla7afdatherivia 48nd ByRaheatlimng
and pressing the third ) 53 insulation
| ayer 23, ithdgr€dsee thsthgading precpss el the coshmidive/@igilamr3232 in
an al nost conical shape di sposed on the via |land 1la was further

pl asti c- def 8PFedhgnBiesRABEt BEOCESSt AE BpposPrAGhPiMilan &7 tghe

The cushi oni nbers 46 used al on ith the press plates 47 are
preferably ﬁggﬁgebpﬁf‘iétllﬂat fﬁggg ’B%Y\gg’?n petiormegd af £h9 s tames or

brass plates) or heat resistance resin plates that |ess deform (such as

polyimde resin plates or polytetrafluoroethylene resin plates). In
t he above-descriQ%qubogﬁggdiﬁegﬁgr-layered hybrid wring board with many
via | ands connect'ing the wring yers was acconpli shed. Thereafter,

a surface fini shiag.pr 8§§3§e§usmiaa RefRbAs LS Bondi R it e oS PP YN

maski ng process, or
second insulation layer 22 and a third insulation layer 23

will be described.

In the hybrid wiring board according to the fourth
embodiment of the present invention, the second surface of
the second insulation layer 22 (the wring layer 14 is formed
on the second surface) is reformed by alkali-washing process
so as to improve the wettability of the surface layer 22a.

In other words, one surface of the second insulation
layer 22 is washed with a solution of around 10 wt% of NaOH
for around 30 seconds. Thus, the wettability of the relevant
surface of the second insulation layer 22 is improved. It
should be noted that the present invention is not limited to
such a reforming method.

Figs. 7A, 7B, and 7C are schematic diagrams for

'explaining a mat surface 22a of the second insulation layer.
Fig. 7A is an enlarged view of the mat surface 22a. Figs. 7B
and 7C are schematic diagrams showing contacting angles of
water drops to the front surface 22a of the second insulation
layer 22 before and after the front surface 22a is reformed.

Fig. 7A shows an example of which the front surface 22a



plating/sol der coating process nay be perforned when necessary. The
connecting resistance of the wiring circuit of the flexible portion of the
hybrid wiring board according to the fourth enbodi ment of the present
invention was 5 nQ whereas the connecting resistance of that of the rigid
portion was around 10 nferr] . The connec ing resistance is equivalent to
the resistance of which all the conductive pillars are connected in series
through the®hi FBS #e8eN8f 1Rpelatbpelayen 122 Gondihariiad lohenesessed by
resistance of the_ copper foil, fhe average connecting resistance per
conduct i ve 9Bfﬂ Fﬁ?m&gg 'ai%ﬁﬁaf&nhﬁlmg Progessyddi dhilst K@ Senddideadeonsf

' ' i d 1/ 30 of the
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the pattern resistance copper
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cut on a pl gagropespendi cular to the axial direction of the conductive
pillar and thgolaygrpconnecting portion was observed. The observed result

Shows that the conduRki¥endt!haid, ¥haNthdhidds Iandhie hha angelda are

securely connected and bonded. Stress appl i to the via“land with

whi ch subst Fatmedace thenteent sswalfLad atRd vy 4 Khe SRRIUGIGY & rididelsar ofhat.

is plastic-defornmed. Thus, the wiring circuit including the via
plasma-ashing process was very fine and .could not be observed
by the SEM. However, as will be described later, the
wettability of the mat layer was remarkably improved. The
free energy of the surface 22a was large. A trace amount of
Ca ions were trapped oh the front surface 22a that had been
alkali-washed, according to a SEM-EDS measurement or EPMA
measurement.

Figs. 7B and 7C show that the wettability to water is
improved by the reforming process. Before the reforming
process was performed, the contacting anglef of a water drop
24w was smaller than 60° (see Fig. 7B). However, after the
reforming process was performed, the contacting angle Oof a
water drop 24w was larger than 120° (see Fig. 7C). Thus, it
is clear that the surface free energy of the surface layer
increases.

With the second insulation layer 22 in the state shown
in Fig. 7B, a hybrid wiring board was fabricated in the same
method shown in Figs. 4A to 4F. In the hybrid wiring
substrate, a sufficient bonding strength between the second

insulation layer 22 and the third insulation layer 23 was not



land are suppressed from breaking and thereby the layers can be connected
with high reliability. I'n addition, since |ayer connections using a

t hrough-hol e can be mnim zed, the hybrid wring board can be applied to a
hi gh density circuit. Moreover, in_the fabrication method according
to the fourth enbodinent of the presentsinventionr while the high vyield
is kept with the conductive pillar, connecting defects of layer .
connect i ons®BFainffgh dehetyresikuiaf @ment rasimtdagedest Of Whnghhas )
exanpl e, layers are connected with the conductive pillar 32 fornmed on the
via land 11§ﬁer$\ﬁie}ﬂa i VB Der1PR N @RRA S5 1Shaws3Ehedy apperdredd on t he
via land 123, .In,.thig case h hird i.nsulation layer 23 in _the sem -cure
state may bgegFgﬁoggé 6HSY%££§€%#%Eﬁ;¥ﬁk%fﬂ}a%ﬁﬂﬂﬂ1 enSQPRECEAPayer 22 on

ich th i il 3 . 55
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conductive phhtakudy 8?{%@@3 &8Iﬁ5k|§5ﬂgf§jéﬁg,|ay9f may be performed at the

same tine. (Fi Enbodi nent Next, the reform ng nethod of

the bonding surfgaegie§is §e§gfﬁhﬁﬁ¥gnégigﬂbIg&@yhg?%mgqg_gckgkgqngnﬁglation
| ayer 23 w Il be descri bed. In the hybrid W ring board according to
the fourth the fifth embodiment of the present invention, the adhesion
of an imsulation material such as BT resin, glass epoxy, or
epoxy denatured polyimide and an insulation material such as.
prepreg of which a glass cloth is impregnated with such as BT
resin, glass epoxy, or epoxy denature polyimide can be
improved.

- The reforming process of the second insulation layer 22
to the connecting surface of the third insulation layer 23 is
not limited to alkali-washing process as a wet method.
Alternativeiy, a plasma-ashing process or a corona
discharging process as a dry method may be applied.

As an experiment performed by the inyentors of the
present invention, in a chamber that had an exhaust system
and a pair of parallei electrodes, a second surface of a
second insulation layer 22 having wiring layers 13 and 14 on
one side of the electrodes was disposed so that the second
surface was exposed. The chamber was de-aerated and a high
frequency wave was applied so that plasmas were generated
between the electrodes.

The wettability of the front surface of the second

insulation layer 22 was remarkably improved with the plasmas.



enbodi mrent of the present invention, the second surface of the second
insulation layer 22 (the wing layer 14 is formed on the second surface)
is reformed by al kal i -washing process so as to inprove the wettability of
t he surface |ayer 22a. In other words, one surface of the second
insulation layer 22 is washed with a soP8tion of around 10 wt % of NaCH
for around 30 seconds. Thus, the wettability of the relevant surface of

t he second Thsutantentingean@lei § iafpreowader dropheakdlbegant eHathapot.he
present invention is not limted to such a reform ng nethod. Fi gs.
7A, 7B, andThe sreesimenheicresabt asovorthatkpihg diakyisatdonsmetiod 22a of
t he second insul ation layer. Fig. 7Ais an enlarged view of the nat
surface 22a?C§P§§?ngBt°a Re7EL5FR empeddieRt dnid HySwilig thentcasei ng

angl es of ter ps to the front surface 22a of the secand insul ation
| ayer 22 be&gﬁg EﬁggainfyFﬁEr?£ﬁﬁ?r%%ﬁ¢ nobLYRe ddryiladdon resingg. 7A

h pl e.of which the front f 22
36 of ‘tho CHUBnES| HEERATP ot aperond TSRS N 1aYSF Adssed by for

exanpl e blast-finishing process. In this case, the front surface 22a of
t he second insulation layer 22 is reformed in a fine uneven surface on the
order of several (8% CEANEb9qSHPAty M crons observed by for exanple an SEM
( Scanni ng Electrén Nﬁcroscope N ) On the other hand, the unevenness of

the mat layer fpjgedgonstResbfeOibnstrI{AGe Addity alHAldr MRINIHD S Qecess or

pl asma- ashi ng process was very fine and could not” be observe by the SEM

However, asfieklibbe~dapstibed het6fdikdeto a sixth embodiment of the
present invention.

Referring to Fig. 8, a flexible substrate 61 has an
insulation layer 62 and wiring layers 63 and 64. The
insulation layer 62 is made of polyimide type resin film,
polyester type resin film, or PTFE (polytetrafluoro-ethylene)
type resin film. The wiring layers 63 and 64 are disposed on
both the surfaces of the insulation layer 62. At least one
surface of the insulation layer 62 has a mat layer 62a that
has a contacting angle 6 of around 120° or more to a water
drop (see Figs. 7A and 7C).

The wiring layer 63 and the wiring layer 64 are
connected with via lands 63a and 64a and a via-hole 65 that
is filled with conductive paste. The via-hole 65 is formed
by laser radiating process. Alternatively, the wiring layer
63 and the wiring layer 64 may be connected with a through-
hole. 1In addition, the via-hole may be formed by photo-
etching process.

The mat layer 62a can be formed by the above-described

alkali process or plasma-ashing process. 1In this example,



wettability of the mat | ayer was remarkably inproved. The free energy of
the surface 22a was large. A trace amount of Ca ions were trapped on the
front surface 22a that had been alkali-washed, according to a SEM EDS
measur enent or EPMA neasurenent. Figs. 7B and 7C show that the
wettability to water is inproved by the3Peforning process. Before the
reform ng process was perfornmed, the contacting angle[err] of a water drop
24w was snabhersthéacé0pErthe (smeulatyiory Bayddoviey drs, walshed twhieh wef or m ng
process was performed, the contacting angle [err] of a water drop 24w was
| ar ger thanse}uféep]ofsesomnd. 1¥Qyts TiiNaGh fars aglasand Bfatsecoadsusbaas
free energy of the surface |ayer _increases. Wth the second

i nsul ation FayéwPQQV?ntPﬁeW§¥%§%4%¥ﬁMwPfiﬁhqqiﬁrfﬁge &2aybrid mﬁanghbgarg
was fabricated in the sane. nethod shown in Figs. 4A to 4F. In the hybr
wiring substrat8heq Eher FLeRHble b Hrats erigih ther wadn lewersdsond

insul ation Layer 22 and the third jnsulation |ayer, 23 was not L
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present invention, the adhesion
flexibl€ substrate and a rigid substrate are laminated, a

sufficient bonding strength is obtained in the resultant
hybrid wiring board. Thus, a wiring board that has high
reliability (a high resistance to thermal load and mechanical

load) can be accomplished.

(Seventh Embodiment)

Fig. 15 is a sectional view showing the structure of a
hybrid wiring board according to a seventh embodiment of the
present invention.

Referring to Fig. 5; a hybrid wiring board 10 according
to the seventh embodiment is a laminate wiring board that has
four wring layers 11, 12, 13, and 14. The wiring layer 11
and the wiring layer 12 are insulated with a first insulation
layer 21 that is a rigid layer. The wiring layer 13 and the
wiring layer 14 are insulated with a second insulation layer
22 that is a flexible layer. The wiring layer 11 and the
wiring layer 14 are insulated with a third insulation layer
23 that is more rigid than the second insulation layer 22.

The wiring layers 11, 12, 13, and 14 have land portions



of an insulation material such as BT resin, glass epoxy, or epoxy
denatured polyimde and an insulation material such as prepreg of which a
glass cloth is inpregnated with such as BT resin, glass epoxy, or epoxy
denature polyimde can be inproved. The reform ng process of the
second insulation layer 22 to the connet®ing surface of the third
insulation layer 23 is not |limted to al kali-washing process as a wet

met hod. Alilkanat2aelI3aa gpidshe ashipag s efesespecaiver whaindi schar gi ng
process as a dry nethod may be appli ed. As an experinment performed by
t he i nvent opatoérase present invention, in a chanber that had an exhaust
system and a pair of parallel electrodes, a second surface of a second

i nsul ati on | ayerT?e whping laversy laydids 13.am@d1d4oareofierspdebf the

el ectrodes was di sposed so that the second surface was exposed. The
chanber wasPdblaER RS CAE WYy Tale firdrc Pusdy @SwsSPRERI £eélso t hat
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is impregnated with epoxy denatured polyimide. In other
words, the first insulation layer 21 and the third insulation
layer 23 are structured as rigid layers. On the other hand,
the second insulation layer 22 is structured as a flexible
layer.

Thus, in the hybrid wiring substrate according to the
seventh embodiment of the present invention, the wiring
layers 11 and 12 disposed on both the surfaces of the first
insulation layer 21 (rigid layer) and the wiring layers 13
and 14 disposed on both the surfaces of the second insulation
layer 22 (flexible layer) are electrically and mechanically
connected with the third insulation layer 23 and a conductive
piliar 32 that connects a first via land 1la and a second via
land l4a. In other words, the third insulation layer 23 and
the conductive pillar 32 function as interface means that
connect the rigid portion and the flexible portion. For a
wiring layer with a fine L/S ratio, the structure of the
flexible substrate is used. For a portion to which the
flexible substrate is mounted, the structure of the rigid

substrate is used. These interface means are structured with



Fig. 8 is a sectional view showi ng the structure of a flexiblde substrate
according to a sixth enbodi nent of the present invention. . Referring
to Fig. 8, a flexible substrate 61 has an insulation layer 62 and wiring

| ayers 63 and 64. The insulation layer 62 is made of polyimde type resin
film polyester type resin film or PTF&E (pol ytetrafluoro-ethylene) type
resin film The wiring |ayers 63 and 64 are di sposed on both the surfaces
of the insuthe itdnifdyigrsidatism |leystr eane tder favductivhepihdakaB2obhhnayer
62 has a mat | ayer 62a that has a contacting angle 0 of around 120[err] or
nore to a veemRrecHrigre (lesersi.gs. 7A and 70). The wiring |ayer 63 and
the wiring layer_64 are connected with via |lands 63a and 64a and a

vi a- hol e 65 t hatInthg jhykaddyivtity ioenbgeridy acgasdéngThe thea- feventh s
formed by l|laser, radiating process. Alternatively, the wiring |layer 63 and
the wiring ?éh&91WQP?m8ﬁtﬁiquﬂﬁﬁﬁﬁﬂ§d1WWFﬁt&°Phr65§h;“tﬁ6fé?elHeﬁﬂﬁﬁﬁion,

t he via-holg may, be forned phot 0- chi, progcess. The mat | ayer
62a can be ghﬁr%&ﬂ%ﬁt??ﬁ? ﬁ@@égPﬁbgéex&E&§|?U§F56§§§ SFEPFEYR89ashi ng
process. In this ex
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insulati®n layer 22 to the third insulation layer 23), and

the conductive pillar 32 (that connects the first via land

lla and the second via land 1l4a). When fhe first via land

lla and the second via land l4a protrude to the third

insulation layer 23, the height of the conductive pillar 32

can be decreased.

Thus, the diameter of the conductive pillar 32, whose
outer peripheral surface is formed in one-sheet hyperboloid
shape for example, can be decreased and thereby the wiring
density can be improved.

Such a conductive pillar is formed by repeatedly screen-
printing a relevant material on the via land. To form a
conductive pillar 32 with a large height/diameter ratio, the
number of times of printing process should be increased. On
the other hand, in the wiring board according to the seventh
embodiment of the present invention, since the height of the
conductive pillar 32 is further decreased, the number of
times of the printing process can be decreased and thereby

the yield can be remarkably improved.



insul ation | ayer nmade of such as BT resin, glass epoxy, or epoxy denatured
pol yi m de, the bonding strength can be inproved. Thus, when flexible
substrates are lamnated or a flexible substrate and a rigid substrate are
| am nated, a sufficient bonding strength is obtained in the resultant
hybrid wiring board. Thus, a wiring boar@2that has high reliability (a
high resjistance to thernal |oad and mechanical |oad) can be acconpli shed.
(Sevent h Enbodiméiiighth Embddiguerith i s a sectional view show ng the
structure of a hybrid wiring board according to a seventh enbodi ment of
the present invEhgiohte is a seffignalngiay Rhewing Fheyptrdchrengtbaard 10
according to the seventh enbodinent is a lam nate wiring board that has
four wring P¥9Eid wiring bamrd arroudindqrian ggahafeempedingatt A€ Whei ng

| ayer 12 are insulated with a first insulation layer 21 that is a rigid

| ayer. The RFFFRQL|I HY¥PNYXO™Nd the wiring layer 14 are insulated with a

second 1 nsul at 100, AYEL cdublil 2 2 e K oadle ¥ When, 51
fgsérleg?r§§§L%ggt%2§91%?%@@%&?2%%#iﬁ%ﬂéﬁééy}gfgée%réz1aminategh$i%%rggg
O e v FagFRe Tyt ol Ty LAPRRRLNG Wiag B EETe,
metal foil gugh asegopper foil.

Reférring to Fig.'16, in a hybrid wiring board 100, two
flexible substrates made of a flexible insulation material
such as polyimide film as insulation layers 101 and 102 are
electrically and mechanically connected with an insulation
resin layer 103 (such as the above-described third insulation
layer) and a conductive pillar 107.

A wiring layef 106 including a first via land 106a is
disposed on a first surface of the insulation layer 101. A
wiring layer 106w including a second via land 106b is
disposed on a second surface of the insulation layer 101.

A wiring layer 104 including a first via land 104a is
disposed on a first surface of the insulation layer 102. A
wiriné‘layer 104w including a second via iand 104b is
disposed on a second surface of the insulation layer 102.

A hole is formed between the first via land 106a of the
insulation layer 101 and the second via land 106. A hole is
formed between the first via land 104a of the insulation
layer 102 and the second via land 104b. These holes are

formed by laser radiating process or photo-etching process.

These hcoles are filled with a conductive substance 105 by



The first insulation layer 21 is made of prepreg of which a glass cloth is
i npregnated with BT resin. The second insulation |layer 22 is made of
polyimde film The third insulation layer 23 is nmade of prepreg of which
a glass cloth is inpregnated with epoxy denatured polyimde. In other
words, the first insulation layer 21 and®he third insulation |ayer 23 are
structured as rigid |layers. On the other hand, the second insulation |ayer
22 is strucf@redanaBrantiegiprecesayer plating Puesessn the hybrid wiring
substrate according to the seventh embodi ment of the present invention,
the wiring [|ayef8€1tvwanfilerible pygest matamtare ied esihrfimedd yofanhe first

i nsul ation |ayer 21 irigid | ayer) and the wiring layers 13 and 14 disposed
on bot h themgéhﬁa&% b A dﬂm&%&iwuha&y@rﬂh " ZE;_(lFlldé_)@M@lrle 1|t0_§yer)
are el ectrically and nechapi cal | connected with the third insulation
|ayer 23 ang" %Bﬁdﬁ8$§9§tlﬁ?l? 1ap Yot QBhida othen handsi 40 ghe 11a and

[ . h hird i | ati I 23 and
The. conduct [¥B- R0 15F Tag' Pofid it 8 ig o 41 [aitH ebodlanibc ot fbe.

i gi i 1 i bl ion. F i.ri .ayer with a fine L/S
00, Pohe BPed8fic BRvLnEXRE SROTH 0 O Bind' (030 iRt b Ereon o
which the  hexibLe pubstoalend SidBUEthn IR, Al WOl ddie o ghnd
substrate i s used. Tﬁese |nter%ace means are “structure wah

61 the thigdsinabiehi p8siRYREy@PdidHe cANduGtiMSR! IdR 32 thaly 199Bnect
t he | ayers.

disposed”on the second surface of the insulation layer 102
protrudes to the insulation resin layer 103.

In such a structure, the height of the conductive pillar
107 can be decreased in comparison with the structure of
which one of the first via land 106a and the second via land
104b does not protrude to the insulation resin layer 103.

Thus, the diameter of the conductive pillar 107 can be
decreased. When the diameter of the conductive pillar 107 is
not varied, the connecting reliability can be more improved.

Since the diameter of the conductive pillar 107 can be
decreased, it can be densely disposed. Thus, a wiring board
with a fine L/S ratio can be accomplished. In the structure
of which flexible substrates are connected with an insulation
resin layer and a conductive pillar, layers can be easily
laminated without a tradeoff of the feature of the flexible
substrate with a fine L/S ratio. 1In addition, since an
insulation material with a low dielectric constant (such as
polyimide and Teflon) can be used as the insulation layers
101 and 102, the present invention can be applied to a wiring

board that mounts a semiconductor device with connection



In the hybrid wiring board according to the seventh enbodi nent of the
present invention, the interface between the rigid substrate and the
flexible substrate structured wth the first via land 11la (that protrudes
fromthe first insulation layer 21 to the third insulation |ayer 23), the
second via land 14a (that protrudes fronP4he second insulation | ayer 22 to
the third insulation |ayer 23), and the conductive pillar 32 (that
connects tHee it ls iGisrared Bta sadd ahheessdsydandacpandtédayt Mhen t he
first vialand 1la and the second via |and 14a protrude to the third

i nsul ati on $R§RF- 23, the height of the conductive pillar 32 can be

decr eased. Thus, the djianmeter of the conductive pillar 32, whose
outer peripheralSEF% ddie ihe¥Bthef itheoseonsiiesiveypatbarold? sampeef or
exanpl e, can be decreased and thereby the wiring density_can be inproved.
Such a condiRTISASHI | ei'&“‘fdfiﬁm By esp o4t &Py SSERERAPTiRELRY| RECGESS
rel evant material_on t via |l and.. To f.qrm a onducti v illar 32 wwth a
| ar ge hei gh ?%ié?ﬁﬁ%ﬂgrﬁhﬁ<f° 4%§%ﬁﬂﬁﬂ&§ 15¢ gpﬁe§a8fgﬁrgﬁpfﬁﬁsﬁﬁocess

shoul d be igreasatl Aid i 9WIET, AN LA LG uh ng bosed.gocerding to

the seventh e e preséent °i nventi on,”'s

conduct i ve piiigr £ tmdprddislederegsed. dLherguIRgLoRLa, | mes Of the

u
printing process can be decrease the yield can be renarkably
i mproved. In this example, a laminate of a Qggid sHbEEkggéhand a

Enbodi ment) Fig. 16 is a sectional view showng the structure of a
flexible™substrate and a laminate of a flexible substrate and
a flexible substrate were described. However, in the wiring
board according to the eighth embodiment of the present
invention, the type (rigid or flexible) of the substrates
connected with the insulation resin layer and the conductive
pillar is not limited. 1In other words, the present invention

can be applied to a laminate of rigid substrates (a resin

substrate and a ceramics substrate).

(Ninth Embodiment)

Fig. 17 is a sectional view showing the structure of a
semiconductor apparatus according to a ninth embodiment of
the present invention. 1In the semiconductor apparatus shown
in Fig. 17, a semiconductor device 110 is mounted on a hybrid
wiring board 100 shown in Fig. 16 with a conductive bump 111
by flip-chip bonding method.

A via land 104a disposed on a first surface of an
insulation layer 102 and a connection terminal 110a disposed
on the semiconductor device 110 are connected with a

conductive bump 111 made of solder, gold, or the like.



hybrid wiring board according to an ei ghth enbodi nent of the present

i nvention. In this enbodinment, a hybrid wiring board of which a
plurality of flexible wiring substrates are lam nated with an insulation
resin layer and a conductive pillar will _be - descri bed. Referring to
Fig. 16, in a hybrid wiring board 100, t fl exi ble substrates nmade of a
flexible insulation material such as polyimde filmas insulation |ayers
101 and 102 are I%I%Eﬁrhiﬁﬂ#%/Wﬂﬁ}Q@béﬁéﬁﬂg&FF?rééﬁﬁeéPeHhﬁjPhnéh i nsul ati on
resin |ayer %83 (such q? t he above-described third insulation |ayer) and a
conduct i ve PPPdImapy of the pregent,dnvanddonge sipceuliPfigddanetet 9faal and

i di d fi f f the i | at,i I 101. _ A i T
Fayor 106w SHRRTEM HEE Smsfelcaornrlst P Soane fosrersedy, dpotal igegaele,xg s
f f i | atd . 101. A W ri a .including a
fslu; s?c\e/i g I&a%%pé%%ya ?sh?‘gsl’sg%gw;lcfl&r? gofaiﬁdstw%\gr falaggg X?ﬁerf“ﬁ%ﬁljati on aner
102. A irj 104w | I i i LS . sposed on
a secondmLL%$g£%§%§ﬂ? égﬁ%%ucéﬁ%%n%1ggggﬁﬁgggﬁ!%ehﬁ%ﬂnégégoksd?g% gcan

bet ween t hepdi stois2i 4. 1067 askhen | D3R ban3h2ushe18) Aadethe, second

via land 106. A hole is orned between 't he st via 0 e

insulation ywignes 102 @iwhddierec¥dodn | @udnl@dbpoilesneqhobesrakgonf or med
by | aser radiating process or photo-etching process. "These holes are

filled w thcanciodduséd Vas sirisilanG®nlQa ks 101 and 102, the

° semiconductor apparatus according to the ninth embodiment of
the present invention can be applied to a wiring board that
mounts a semiconductor device with connection terminals
disposed at a high density and that operates at high speed.

In this example shown in Fig. 17, conductive pillars

107b are formed in a ball shape having a convex side surface.
However, it is possible to form those conductive pillars 107b
as same as conductive pillars 31, 32 shown in Fig. 1. Also,
conductive pillars shown through Fig. 1 through Fig. 16 can
be formed in the ball shape. Likewise in the invention,.a
shape of conductive pillar is not restricted as described,
and it can be variably changed according to an electrical or
a mechanical necessities. 1In addition, an area of an upper
surface of the pillar and an area of bottom surface of the

pillar can be different.

{(Tenth Embodiment)
Figs. 18A, 18B, and 18C are sectional views showing a
fabrication method of a hybrid wiring board according to a

tenth embodiment of the present invention.



screen printing process or plating process. The two flexible
substrates are electrically and nechanically connected with the insulation
resin |layer 103 and the conductive pillar 107. On the other hand, in the
hybrid wiring board according to the eighth enbodi nrent of the present
invention, the first via | and 106a dispo@@d on the. first surface of the
insulation layer 101 protrudes to the insulation resin layer 103. In

addi tion, the viln|Ends 19¢0pIH s posdd vt urise ofefbhghstivpategbd vheing
insulation |ayer 102 protrudes to the insulation resin |ayer 103. In
such a struteRserates erangrtest wifd cofdilct(Pletgrd Fhrougb7Hedn) bardecr eased
in conparison with the structure of = which one of the first via |and 106a
and the secb#BiRREed dntth up LGN FesitudéYes eRE AnSaPdEfrbaveesi n

| ayer 103. Thus, the dianeter of the conductive pillar 107 can be
decreased. DhtHAT HElHt dhetdss r¥%ﬁd§ conductive pillar 107 is not varied,

Lhe,comect ing SRS L oo, B TS IOV acy g BSEAAREIORATL ST
Thus, a virLig board.wi 1 a;d e, L3 d plU g, ean e Agsaupli pled. In the

structure I'c exible ates are connected wt I'nsul ati on
resin | ayer g Chl i r o+ 4l N be;easkhkyoakagi-pat gd

wit hout a t?gﬁe%ﬁ?féﬁg%ué;#E%gﬁéééi)t?ﬁ%%%%éxi | e %subspr fe %}t% g_Fine_
L/'S ratio. kfrAddibhoBurfides & tidSHlAl{PBuReRitdls Yothaddl 0vediigkectric
constant (such as polyimde and Teflon) can be used as the insulation

| ayers 10lragd 19&y.the present invention can be applied to a wiring

board that nmounts a sem conductor device with connection
At the point, the through-holes 201h and 202h may be

filled with a conductive substance. 1In addition, the
through-holes 201h and 202h may be filled with an insulation
resin. Moreover, the through-holes 201h and 202h may be kept
blank. However, when a conductive pillar 107 is disposed on
the PTH 201h or 202h, it is preferably filled with such a
substance.

In this example, the wiring substrates 201 and 202 are
described as double-sided copper-clad plates. Alternatively,
the wiring substrates 201 and 202 may be laminates (having
three or more layers). 1In addition, the wiring substrates
201 and 202 may be flexible substrates. .Moreover, circuit
patterns may have been formed on both surfaces of the wiring
substrates 201 and 202. Alternatively, circuit patterns may
have been formed on inner surfaces of the wiring substrates
201 and 202.

Thereafter, the wiring patterns of the wiring substrates
201 and 202 are surface-finished by black oxide treatment, CZ

process using CZ solution (Mech Company, LTD), alkali



64 termnals disposed at a high density and operates at high speed.

Since the height of the conductive pillar 107 can be decreased, . the number
of times of the screen-printing process for form ng the conductive pillar
107 can be decreased. Thus, the yield of _the wiring board with the
conductive pillar 107 that connects Iay@?s can be .i nproved. In this
exanple, a lamnate of a rigid substrate and a flexible substrate and a

| ani nat e of PEOFFEXi bPRLI QIR TRINY FHPces | é%i@I§0§@b§ﬁﬁapédﬁbﬁéedé?crLbed.
However, in the wirin board according to the eighth enbodi nent_ of the
present inventi %?t{ﬂ% TPMIEIG Pidriam HObiA®) adf alpessupenigadsshape

connected with,the insulation resin, layer and.the conductive pillar is not
limted. |ndtAeTPoeT s(,mt‘?‘lewpargsaé"rﬂ %%v&rli’t"’itoﬁs GaR3BE PpRi Bartécylar

i 1.Ql i. trat am cs substrate).
[Anrate Lul LA SRPELERLEE (RS ha SUBRYTALE 9] ByCerAmLen bR TaLe)
of a senisgpgggggr?ﬁp@ﬂégtﬁaagccording to a ninth enbodi nent of the

present invention. sem conduct or apparatus shown in Fig. 17, a

' duct deyi [ [ i.ti.ng .ho 100, shown in
B0 16w ih a condivb B E by it HaEAgR ERR 4802

via land 104ar £h&®0set s Gorfddcii vilifiaa8 101 03N ankNgHEAL SH@. EBX%S%Q@ea”d a
connection term nal 110a di sposed on the sem conductor device ar e
connected wpihlaw TONdUEtp MM hirblgrRdneohreprder 1090/ d, or the like.

ExafMples of the material of the prepreg 103 is FR-4,
high Tg FR-4, BT resin, PPE, or each of various bonding
sheets, and thermoplastic film. In particular, to obtain a
sufficient bonding strength for both a flexible substrate and
a conventional resin substrate, epoxy denatured polyimide is
preferably used.

In addition, the head portion of the conductive pillar
107 exposed from the prepreg 103 is pressed in the axial
direction of the conductive pillar 107 and thereby plastic-
deformed (see Fig. 18B).

Thereafter, the wiring substrate 201 is aligned with the
wiring substrate 202 and then laminated by pressing/heating
process. When circuit patterns have been formed on both the
surfaces of the wiring substrates, so-called cushioning
members are preferably disposed between press plates so as to
protect the circuits patterns on the outer layers.

By the heating/pressing process, the conductive pillar
107 is further plastic-deformed and thereby electrically
connected to the via land 204. The prepreg 103 in the semi-

cure state is hardened in rigid C stage (see Fig. 18C).



65 In the hybrid wiring board according to the ninth enbodi nent of
the present invention, since the dianmeter of a conductive pillar 107 can
be decreased, it can be densely disposed. Thus, a wiring board with a high
L/Sratio corresponding to a highlyirnéﬁrated sem conduct or device can

be acconplished. In addition, since an sulation material wth a | ow
dielectric constant (such as polyimde or Teflon) can be used as

i nsul ati on | ayer e Cinfpite aneheots EprBsAJaRt BRtapph? ¥E LS, aetbr@ithg to

the ninth enbodi ment_ of _the present invention can be applied to a wiring
boar d thatFﬁﬁﬁﬁﬁ%?e?%ﬁﬂﬁ%%ﬁﬁﬁéﬁbF%8e9P8¥eﬂfﬂﬁn€6nﬁ%E??%n term nal s

di sposed at a h%ﬂ%ﬂgqpsitggéand %?%t operat es_at . hjgh sgeed. In this
exanpl e shown in B y. 70 Eoduéti-vé 59#%§F§rei6§h BFRCF 3T netCTRrReRa| |

h havi ' f S = ¢) it ible to f th
Shape v e ASOTELAAE ST B8BaucRICNRE FalL, FRaPORSHE! Spbgelor those
1. Also, t Nid | h _Fi h, Fig. 16 b
Formed | n t R Bal Srase LR an 2o "4 SFRe PO AP BROCEP L ofhe gpvSia °°

conduct i ve i@y ﬂé%fﬂnadéﬁydﬂn%t?@ %ﬁedgéﬁEhbggbo?§HQn£tofaghgeb¥%§éﬁ@ly

changed according to an electrical or a nechanical necessitres.

addi tion, amhwdmdid @ ddRepliskelace of the pillar and an area of bottom
surface of the pillar can be different. (Tent h Enbodi nent)

Figs. 18A, 18B, mndtHSBGHuve-sRGCrapald kemplehowi Ngmanatfabsk calé opi FBIGOd
of a hybrid wring board according to a tenth enbodi nent of the present
i nventi on. substrates was explained. Alternatively, three or more
wiring substrates may be laminated with the insulation resin
layer 103 and the conductive pillar 107.

In the above-described structure, when the thickness
between the two wiring substrates 201 and 202 (the thickest
portion of the insulation layer 103) is in the range from
around 50 to 80 um and the thickness of the conductor layer
including the via lands 203 and 204 is around 10 gm, the
distance between the via lands 203 and 204 become around 30
to 60 pm.

At this point, the final height of the conductive pillar
107 becomes in the range from around 30 to 60 um. Thus, the
height of the conductive pillar 107 is smaller than that of
the conventional structure. 1In this case, the diameter of
the conductive pillar 107 becomes in the range from around
100 g#m to 300 #m. Thus, the hybrid wiring board according
to the tenth embodiment of the present invention can be

applied to a high density circuit.

(Eleventh Embodiment)



66 In this exanple, a structure of which two rigid wiring substrates
connected with a PTH (Pl ated Through-Hole) are lamnated with an

insulation resin layer and a conductive pillar will be described.
PTHs 201h and 202h are formed in wiring substrates 201 and 202 that are
doubl e- si ded copper-clad plates by a coﬁ%entional.driIIing/pIating met hod.

Crcuit patterns are fornmed on surfaces of the wiring substrates 201 and
202 (see Fig. 18W: 193, Fig. (I1RB meihtFia-h&0 Rr6ughPREPESCROYA ¥hEW202h
may be filled with a conductive substance. In addition, the  through-holes
201h and 202R°neSCHECR3} I EEWT tHhaH nhHheasitanictugs RT Robrbyed, wigeng

t hr ough- hol es 201h and,202h may be kept . bl ank.. However, when a conducti ve
pill a? 107 PRAH spoeR e %éyr}vﬁieé’(j‘ffﬁhore ment Pg bher BFSBEYLEi | | ed

w th such a; nce, .In this exanple, the wiring substrates 201
and 202 areln%%%%%?%@df%ﬁ?%ﬁﬁﬁﬁ%&%ﬁ ded copper-clad plates. Alternatively,

h i ri b 202 i havi th re
| ayers). 'n addi{HeT TRE O ry SUR Aatke 100 EMn G 02 20ay Bes  PERT BT e
urtaces o "TheT Trre Wiliert PR S ORI 085 S AP ERRE R TE 2 pBRkd ot
patterns meyn fpye Peefsd F@d ¥ I8l aWilachsinl LiBsWrhingsgybstrates

201 and 202. Thereafter, the wiring patterns of the wring substrates
201 and 202 are Bheé farex{bId shiedidy fladca@d o1t baat MRt ri&fd layer
302 are wlectrically and mechanically connected with an
insulation resin layer 302i (such as prepreg that hardens)
and a conductive pillar 107.

In other words, a via land 31la disposed on a first
surface of the flexible insulation layer 301i and a via land
312a disposed on the rigid layer 302 are connected with the
conductive pillar 107.

The wiring layers 311w and 313w on both the surfaces of
the flexible wiring substrate 301 are connected through a
hole 301h that is formed by laser radiating process or photo-
etching process and that is filled with a conductive
substance or that is plated.

In this example, the rigid insulation resin layer 301i
is disposed at two positions. Alternatively, the rigid
insulation resin layer 301i may be disposed at one position
or three or more positions.

In such a structure, an area of a wiring board is
flexible or rigid. 1In tﬁe wiring board according to the
eleventh embodiment of the present invention, since layers

thereof are connected with the conductive pillar 107 pierced



process using CZ solution (Mech Conpany, LTD), alkal

67 process, oxide washing process, or a conbination thereof. . Next, a
conductive pillar 107 in an al nost conical shape is disposed on a via |and
203 that is a part of a particular wring pattern of the wiring substrate
201 by screen-printing process or the 1 1%e. A prepreg 103 that is
melting is coated on the entire surface of the conductive pillar 107 and

t hen the comiR4Ivethgiinsulatgpn gegiar dederns8dgh the piepnggbadsd can
Exanpl es of the material of the Erepreg 103 is FR-4, high Tg FR-4, BT

resin, PPE P®reRRIcHDIS & it ity vwigdegsCiafdither HBpFRLEi €¢I M I n

particular, to obtain a, sufficient bondin strength for both a flexible

substrate amf PSR AIHeAed 48 SuShhér FERBerepBRY HENREQFERISDI §P mide i s
ref er abl sed. . I.n addi.tion, the head pottio f,the conductive

Dl ar 10 SE e etk RE s Fog B INE. BRodesding LResHRrhT thiect i on

of the con iwe. pi 7.,and therehy plastic-_.deforned (see Fig. 18B).

Ther eaf t er%%eé/%%#%sa%u%fgttrha e a%é%éll irﬁﬁéa \}\naYErt he wring substrate

202 and then Iagh%%qﬁg?ﬁm%ﬁgﬁgg%ﬁg%@g@tg%gpﬁagggeﬁg.tM@eg%gg%égﬁt patterns

have been forne ces o e W'ring substr so-cal |l ed

cushi oni Ng o ESRHREH IS AR %J&@e)ﬁtdii%%%%qfﬁ%‘é’ﬁeﬁepéﬁ§§iBeli?-Flgsw%iﬁé to

protect the circuits patterns on the outer |ayers.
heat i ng/ pr 6564 Fdls P S&®Sfor g iR Wtk 1R lihdbrmd@{ohSuh¥tsh8hich as a

pl astic-defornmed and thereby electrically
portable~telephone unit, a portable VCR, and a note type
personal computer, in particular, to those with a high
rmounting density.

According to the present invention, with a hybrid wiring
board of which a plurality of wiring substrate of différent
types or same types are laminated, the wiring density,
connecting reliability, and yield can be improved.

According to the hybrid.giriggﬁboard of the present
invention, a plurality of flexibi; wiring substrates can be
effectively laminated with an insulation resin layer and a
conductive pillar.

According to the hybrid wiring board of the present
invention, since a circuit pattern on a rigid layer and a
finer circuit pattern on a flexible layer can be connected
with a conductive pillar, the mechanical/electrical
connecting reliability and the yield can be improved.

In addition, with a conductive pillar that electrically
connects a ;igid layer and a flexible layer, layers can be
densely disposed. Thus, a flexible layer having a fine

wiring pattern for a highly integrated semiconductor device



connected to the via |land 204. The prepreg 103 in the sem - cure state is
hardened in rigid C stage (see Fig. 180C). .

68 When circuits are not formed on outer layers, circuit patterns
are formed in the conventional method. When necessary, after

sol der-resi st process, conponent marKi n61process, -and conductor surface
finishing process (gold plating process or solder coating process), the

hybrid wirf3y PROAIREAVIGTR) & FiHe dever #isbdpnbaghoret habplatunt
invention is acc | i shed. n the abovg]; gescri bed example, a lam nate
of two wiring % s Wi NN SFreRItEr RELiVGERy2 EAPEE or nore ]
W ring substrates my be |am nated . w th . the insulatiog resin |ayer 103 an
t he cgnduct}r\\/seugaitﬂ%‘%l ]%ﬁe.r andaal FHELEH S §§&Pf’bgay§ﬂ Géf‘ugé, when t he
t hi ckness t hent L1 ng - substr.at es and 2 h hi, ckest
portion of {}ﬁ%}!ﬁé;% aﬁho‘};\gl \géyheer r%(}E?)“’I%llslli%ﬁ( tﬁgﬁgnﬁgsfﬁ%ﬁf‘%aﬁgbﬁag? tg 80
err] mand .t hi t . i nel.uding._t vi a,l ands
203 and 204@’2%%%%%%%&'%eﬂﬁ%g&%&&;tlg“%@ﬁgt \%égh—‘gﬁﬁe%?ﬁergﬁas 203
and 204 becps®q Aond A hdii &0 L[gdd.m At this point, the final

hei ght of the conductive pillar 107 beconmes in the range fromaround 30 to

60 [err]m  Thusin tdwdi hdmghie el J8 oeridtlorY @pPhalrh@ls QZcb§d§H§L£8:héhan

1
that of the conventional structure. In this case, the dianeter
conductive thé | preddive iapasmsi dm dahe nicunge of haghakouRdegt@@eherrimto 300

[err]m Thus, the hybrid wiring board accordi ng
semiconductor device with connecting terminals disposed at a
high mounting density. Thus, a semiconductor apparatus that
is small and thin can be accomplished. 1In addition,
according to the present invention, a semiconductor apparatus
that can mount a highly integrated semiconductor device and
that has a high connecting reliability to a mother board can
be accomplished.

In addition, according to the present invention, a
flexible wiring substrate that is suitable for a laminate of
layers can be accomplished. In particular, a flexible
substrate with a high bonding strength to a rigid wiring
substrate or another flexible substrate can be accomplished.

Moreover, according to the present invention,
particularly, a rigid wiring substrate and a flexible wiring
substrate can be electrically and mechanically connected with
a high reliability. 1In addition, the bonding strength
between the flexible substrate and the rigid substrate can be
improved.

Although the present invention has been shown and

described with respect to a best mode embodiment thereof, it



to the tenth enbodi nent of the present invention can be applied to a high
density circuit. (El event h Enbodi nent)

69 Fig. 19A, Fig. 19B and Fig. 20 are a perspective view and
sectional views show ng the structure of hybrid wiring board according
to an el eventh enbodi nent of the present “invention, respectively.
Referring tq Fi 19A, Fig. 19B and Fig. 20, in a hybrid wring board 300,
arigid |af3+°“318& B ”ifﬁ{éé%rtéﬂoﬁybéﬁ thesedskillsd é?egh%fﬂ%tt%%“ea‘)h%f a
flexible vw{ilq substrat e 3Q1. Thﬁ flexible,mjring substrate 301 and
the rigid I'RFEIOWD 3% VareorSi OLPEY SRAPAEEhaRTESPO Rontedt 2P W1 ain

i nsul ation ;resin | i, (such. as prepre hat _hardens). angd a

conduct i ve P ﬁh%r f%‘s‘[ A et rﬁofﬁ&rgﬁgr%? evﬁ“ﬁg?aﬂ]ae %Jlré WEYLed on a
first surﬂﬁ%% fs exk bl e . | at 14,0 el 30,1] via land. 312a
di sposed on thégﬁfg?gh%gyé?gégflgﬁg ghﬁnggkéﬁ %ftg&%hépg%%%%ug?Y%éf%ﬁ?1ar
107. The wiring |ayers 311w and 313w on both the surfaces of the
flexible wiring substrate 301 are connected through a hole 301h that is
formed by | aser radiating process or photo- etching process and that is
filled wth a conductive substance or that is plated. In this
exanple, the rigid insulation resin layer 301i is disposed at two

positions. Alternatively, the rigid insulation resin |layer 301li my be
di sposed at one position

——



or three or ﬁE%ﬁeeﬂ@a’éBEénQ aced In such a structure, an area of a wiring
board is er In the wiring board according to the eleventh

1 1 1 - e Cnnnr\r\f o
enbodi nment ofn nvent ion, since |ayers Réﬁerceﬁf) =t

with the cond 107 pi erced SHEETS SG ;
70 through the i nsul at [ on resin layer Bp2i, EéDétdhbﬁ&l bg. §é'e ...... D
applied to a hi gh denS|ty wiring circuit. In {E}6laia@p ﬁ(? 1““5"% ‘
di sposed in FR3fehl S Peadesd tit it protrudes Sﬂbwmgt(;)ea&?f h«t'(%f PRgrd -5
conductive pillar 107 is smaller than the th I&PF&S’H henrenns
resin Iayer The hybri d wiring board ac ord| ng to t%@e 1evéﬂ??ﬁ°d ........ .
enbodi nent rese il nvention can be appl led to W ring  poards—tsed-:
for various’ port b1$ Jr?%i‘ﬂ% Ol?rﬁdtscé’f]‘é’ﬁ 18478° portabl e tel ephone unit,

Pt g mtrvfsub%% bl “tefeﬁg@peggé;%“bﬁ%ent?;nmse

with a high nounting e

i frerent Typoed ofiee ) oo A5t Bl AR subke Pt haPnferr i o8

different types or sane ypes are m na

connect i ng gl 1dger Alichod it ameD 1R Rued, According to the
hybrid wiring board of the present invention, pIurallty of flexible

Wi ring substrates gafbie wﬂf:a‘rﬁgctéu\b%lr)fa't%%a%% W ERr-30 kgsul ghhog resin

| ayer and a conductive pillar. According to the hybrid wring board

of the preseatond NF&dd, Qthd HHIC Getofd Glirti ngakliBER raBeahbirghg laa¥§{:oﬁad a

wiring layer formed onto the second face;

an insulating resin layer interposed between the first
face of the first wiring substrate and the second face of the
second wiring substrate; and

at least a conductive pillar pierced through the
insulating resin layer so as to connect the first wiring

. layer and the second wiring layer.

2. A hybrid wiring board as set forth in claim 1, wherein
the first wiring layer and the second wiring layer are
intruded into the insulating resin layer.
3. A hybrid wiring board as set forth in claim 1, wherein
the first wiring substrate is rigid and the second wiring
substrate is flexible.
4. A hybrid wiring board as set forth in claim 1, wherein
the first wiring substrate and the second wiring substrate
are flexible.
5. A hybrid wiring board as set forth in claim 1, wherein
the first wiring substrate and the second wiring substrate
are rigid.

6. A hybrid wiring board as set forth in claim 1, wherein



finer circuit pattern on a flexible layer can be connected w-th-a- - -
conductive pillar, the nechanical/electrical connecting reliability and aced
the yield can be inproved. In addition, with a conducti & a
electrically connects a rigid |layer and a flexible layer, |ay l l “ l
densely di sposed. Thus, a flexible | ayerghaving a fine wring

a highly integrated sem conductor device . o

71 can be &bRnéBfudaténg regid layer iwthiaidigh reliability. ‘
Moreover, the bonding strength between a rigid insulation |ayer and a

flexi bl e indul at f*ohygagf@rWéahn%ebO@ﬁ%r@S/e‘aet Tln’st,h tire qle‘ﬂdlirtatih! Iw?er@fltnL he |
resultant hybrid., wiring, board can be remarkably inproved agai nst a-therma

| oad and a MBEhANFELI WLHARY laver W%V%ﬂ%i%iﬁﬁﬁsﬁfﬂ#%ﬂ%ﬁqgmuﬁiﬁ(ﬁeqﬁmﬁaratus

according to. _the gresenh i nvention can npunt a_ highly integrated

seni conduct 07 Ta8Vi c8YRFt RR¥OARER t FRECRLr T hatan i sad&ﬁ‘eatc(;’é‘dﬁﬂtdwermgnti ng
d ity. Thus; sem CLOr aratus 1ha i na and. thi n_can be
aggzlﬁp?/i shegil}%ragg}]ﬁggg,g £§%c€$ 'T‘Igv{% #Héé palrrécie € isrﬁ%’ﬁ’cj dit2 &anc(ji. t

i duct a nt_a_hi i nt egr.at.ed .sem conduct or
Zg\r/r: ggnagg @{' hgltoahggkg:%ﬁi %géc%iﬁtg%%?&nggsr e?%g?cf’iy?}i/ Jtrbgcalar‘?ﬂ tjre_r ﬁedncan
b | dej : ddit | i t t. i nvention
lexi bl v fheg ainb it erdharot SPatfTiey & Mdfed i ML IR nd BN 0
acconplishedndlatpgégggugﬁringuiégfﬁglféyéypstrate with a high bonding
strength to arigid wiring substrate or” another flexible substrate can be

acconpl i shed. A hybrid wiring board as set forth in claim 8, wherein

a
be

the wiring layers of the first wiring substrate are
interconnected by a conductive pillar piercing thorough the
insulating layer of the first wiring substrate.

10. A hybrid wiring board as set forth in claim 1, wherein
the second wiring substrate has a plurality of wiring layer
and at least an insulating layer which is flexible.

11. A hybrid wiring board, comprising:

a first insulating layer having a first face and a
second face, and the first insulating layer having a first
flexibility;

a first wiring layer formed onto the first face of the
first insulating layer;

a second insulating layer having a first face and a
second face, and the second insulating layer having a second
flexibility which is larger than the first flexibility,

a second wiring layer formed onto the second face of the
second insulating layer;

a third insulating layer interposed between the first

face of the first insulating layer and the second face of the

[




Mor eover, according to the present invention, particul amis\SheefHdsiBgénRepladel Ng
substrate and a flexible wiring substrate can be electri

mechani cally connected with a high reliability. In addit

strength between the flexible substrate and the rigid su

| nproved. Al t hough the present in¥ention has been shown and
described with respect to a best node enbodi ment thereof, it

72 shoul d IRFW et THRT 9 thiea signd éhei fhige aﬁﬁuiﬁé%nﬂhbaY$éregogng |
and various, ot her changes,_.om ssions, and additions in the form an et ai
t her eof rra?‘ab‘él?f%loae ttq}fg‘?cgiﬂ% LY g83&t tRgSPROAPENERARI Fhe 8pEoREope of
t he presentfi’ nyv nIi'.on.‘ o 73 Wat is
clainmed is: TP LIWHAAG § wiring board, conprising: a first

i r'ing-sub hayi first.f .and ce,the first wiring
Subst rate havi ng* A GEL (g Eig o PR 6P GRED ERE. FhroieF ity Fesin® |

seeond w1 LR S s S ete At A0 (SRR g D sgsond

W ring subst avi ng a secon WTing layer face;
wiring layer.

ng

12. A hybrid wiring board as set forth in claim 11, wherein
a bonding strength between the second insulating layer and
the third insulating layer is larger than a bonding strength
obtained when the first insulating layer and the third
insulating layer are bonded.

13. A hybrid wiring board as set forth in claim 11, wherein
a surface roughness of the second face of the second
insulating layer is larger than a surface roughness of the
first face of the second insulating layer.

14. A hybrid wiring board as set forth in claim 11, wherein
a difference between a coefficient of expansion of the first
insulating layer and a coefficient of expansion of the third
insulating layer is larger than a difference between a
coefficient of expansion of the second insulating layer and
the coefficient of expansion of the third insulating layer.
15. A hybrid wiring board as set forth in claim 11, the
second insulating layer having a relative dielectric constant
which is smaller than a relative dielectric constant of the
first insulating layer. and a relative dielectric constant of
the third insulating layer.

l6. A hybrid wiring board as set forth in claim 11, wherein

the first insulating layer comprises at least one polymer

et



an insulating resin |layer interposed between the first face of th fkr Jed
wiring substrate and the second face of the second wiringh ,
a conductive filled pillar pierced through the insulatingJ “
as to connect the first wiring |ayer and the second wirin il il

hybrid wiring board as set forth in clavén1l, wherein the first wring

| ayer and the second wiring layer are intruded into the insulating resin
layer. 3. SeASHHSA rRfy ithG BsarR asnséstiogtaf pokykhidd tysrermisint he
first wiring suhstrate has a rigidity and the second wiring substrate is
more flexif MR LiyPet PRILYIRGI8UBSE LAt ePolyPheny kgng otk itipsoar d as

set forth in clain11,§¥herein the insulating resin layer is nore rigid than
the second Mg XSl PESe POBY tXPRYFFFL wiri ng board as set forth in

' ' he .f.i W | h first via Jand, the second
v g T ayar nad SBEid ik bRgasks’ PRE ﬁ%?&iw LRI By hatein
. o] q4 vi
TaTECtS ' e st 3ncBldcang 1 A6ePEORRA LS, %‘%‘?&eﬁswerl}eeiww first
iri b ' LE | nd. at | east_an
hsul ot ng Tt iR rBnP HESblio Mot bEdnb S Sol B8 IR nihn

wherein the Witk E@%@r§egﬁn§hgpﬁibéiy@éfk@ﬁi@éﬁ§%&ﬁ§{§é§‘%xgﬁnﬁﬁsin.

i nterconnected by a conductive pillar ptercing tl gt 1'ng
layer of the.fimSthyWdidngisihgt bahed a8 sef BYPFh 01 &1t bRAr d1as  SEi

forth in claim1l, wherein
the third insulating layer comprises epoxy denatured
polyimide type resin.
19. A hybrid wiring board comprising:

a first board which is flexible, the first board having
a first face and a second face, and the first face having a
first region and a second region;

a first wiring layer formed on the first face of the
first board:;

an insulating resin layer formed on the first region of
the first board, the insulating resin layer having a first
face and a second face, the first face is opposed to the
first region of the first board, and the insulating resin
layer is rigid;

a second wiring layer having a second via land formed on
the second face of the insulating resin layer, the second via
land is-opposed to the first via land, and the second wiring
layer formed convex to the insulating resin layer; and

a conductive pillar pierced through the insulating resin
layer so as to connect the first wiring layer and the second

wiring layer.
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the second wiring substrate has a plurality of \L)athﬁ n Iﬁag er e 1%99 at | east
ﬂnﬁi

an insulating layer which is nore flexible than J“l um[iﬂg substrate.

9 . Ahybrid wiring board, conprising: a fi | ayer
having a first face and a second face, the first yer having a
first flexibility; afirst wiring7layer formed onto the first face
of the first insulating layer, the first wiring layer having a first via

| and:; 2Q- sekdneb s yb ot iating baarst asavietg farthr sn £aaémahf. awhgeebnd
face,the second insulating |ayer having a second flexibility which is

| ar ger thantReefiFskiwinigag vigyay having g ddaghdvipr ilagdr afBe F8FARE onto
the second face of the second insulating |ayer, the second wiring |ayer

havi ng a setbRtRGi RY¥hPaving a £§99n9 Vilgsderd ngPayée FﬁPgPﬁBg‘éﬂ bet ween

e ST ol 8 st TR Lten g e gecandtace gl the

0 Sl TR VSR S, R el o o
R N A
ondi ng. Strengt he - Pt b1 Ve Wheh he 11 S HBLIAE 5 O S3e S0 the. (hi T

insul ating Layshaargcdonaed. £irdtl wingIdubsiraitRd haQand as rsektfl Aithngn
claim9 , wherein a surface roughness of the second face of the second

insul ating Layer wRTERILS 4 hedrsk suird acehd RS Sroftheh€irst face of

the first wiring substrate, and the first wiring substrate is
rigid;

a second wiring substrate having a first face and a
second face, the second wiring substrate having a ,second
wiring layer which has a second via land formed on the second
face of the second wiring substrate, and the second wiring
substrate is flexible;

at least a semiconductor chip mounted on the first face
of the second wiring substrate;

an insulating resin layer interposed between the first
face of the first wiring substrate and the second face of the
second wiring substrate; and

at least a conductive pillar pierced through the
insulating resin layer so as to connect the first via land
and the second via land.

22. A semiconductor device as set forth in claim 21, wherein
a wettability of the second face of the second wiring
substrate is larger than a wettability of the first face of

the second wiring substrate.

Lt



first face of the second insulating |ayer. 12. -A-hybriamﬁffing board as
set forth in claim9., wherein a di f f er encelhisesh laded ci e
expansion of the first i nsul ati ng | ayer and "m Iu of expan5| on of

the third insulating |layer is larger than a meen a
coefficient of expansion of the second i7gsul ating Iayer an
coefficient of expansion of the third insulating |ayer. 13. A h brid

Wi ri ng board3as §e§emé¢9hdpﬁt@¥a@ﬁvgcewh%r%§¢1ﬁQﬂihx&RnﬂialﬁsQﬂatthrbayer
has a relative dielectric constant which is smaller than a relative

di el ectric &HRsPERECONAVRECTT FREP instPunteq Imydic HRFAT Migdinge
dielectric copstant of the third jnsulating layer. 14. A hybrid wiring
board as sefUPSFERLENP¥I ApftodownnRePedndthe first insul ating Iayer

conpri ses at,,l east one nmer selected fromthe grou onsi stin
Solyin de i ghe sﬁﬁwlcgpgﬁﬁ}iafnf?a%lﬁpaes i o R R i degresria
et her type Lesin Iass e

%6 SRS ratus PR batPat tat dCPomRt s 1 crigie o ieravered ne
second 'nsum&aﬂg %axsﬁrsegpﬁ!a?yp%as LFEPLLENG B8 TNy BGCLRY Fhom the

group consisting~o yrm de pe resin, Ad

polytetraflqg@ggtgxlggguﬁgggnﬁe§é er. 16. A hybrid MArlng board as set
forth in claim9, wherein ird insulating | ayer conprises epoxy

denatured 280l yansdRiE¥REUEESE Ndevide 4 S8 COMMCT HQMINE©2,CURYHIINN:
a first wiring substrate having a first face and a second face, the first
W ring substhet @iRavgngagebkr 6f ¥héi POrst substrate are interconnected
by the conductive pillars piercing thorough the insulating
layer of the first substrate.
26. A semiconductor device as set forth in claim 19, wherein
the second wiring substrate comprises a flexible multi-
layered wiring substrate having a plurality of wiring layer
and at least an insulating layer.
27. A semiconductor device as set forth in claim 21, further
comprises external connecting terminals formed on the second
face of the first wiring substrate, and the external
connecting terminals are connected with the'semiconductor
chip.
28. A flexible wiring substrate, comprising:
a insulating film having a first face and a second face,
and the insulating film is flexible;
a first wiring layer formed on the first face of the
insulating film; and
a second wiring layer formed on the second face of the
insulating film;

wherein a surface free energy of the insulating film of
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| ayer which has a first via land formed on the first face of the first
Wiring substrate, the first wiring substrat ShigShest Has BeenReplacedy ¢y a
second wiring substrate having a first face j H face, the second
Wi ring substrate having a second wring la second via | and
formed on the second face of the secard wiring substrate, the second

W ring substrate being nore flexible than the first wiring substrate;

a seni conductort idHitp fRsEntied SR llke fhpst af guefaFet REeeserdRay v i Hhe
substrate; ., ul at Q:%éesi n |ayer interposed between the first

an i
face of the"TIHALMT ifid™s Hstst §5775% K8€econd face of the second.
W ring sub ate; and., .at. | eas conducti v Il |lar,pierced rough
the insul icﬁ{hg '%Hbgfet’”g&ngss %’S%Eﬁgsc?st ﬁggf E?gkﬁlv?‘ Fg‘ﬁb‘“ %&d t he
aﬁgfggnV|EiJﬁg¥%in:¥%e f%é%TQEE%%d%gﬁ%rhg%{haeaa%§%gggé§g%$3%P?gégé%$1{%6
second face éé}?or?f W ring substrate is larger than a wettability
ace o t

of the first _ e'_ second Wi ring substrate. 19. A sem conduct or
device as sgf foftfdmplaiidifg WgeiBre hREs8eMEGPRAUEHOE) SHP2g S
nmounted on the second wring substrate by face down bondi ng. 20. A

sem conductygfe deMi GE @htsRit f9iak 10" 6Fah Mdver WSS dha {18 dddctia Wi ring
substrate conprises a multi-layered Wi ring substrate having a plurality
of wiring |@yes ofinthatinsulating film is larger than 60 degree.

31. A fabrication method of a hybrid wiring board,

comprising the steps of:

(a) disposing a conductive pillar on a first via land
disposed on a first surface of a first substrate, the first
via land protruding on the first surface of the first
substrate;

(b) disposing the first substrate and a second substrate
that is a flexible substrate and that has a second via land
protruding on a second surface of the second substrate so
that the first via léﬁd faces the second via land through an.
insulation resin that is in a semi-cure state; and

(c) pressing the first substrate and the second
substrate so as to plastic-deform a head portion of the
conductive pillar and bond the conductive pillar and the
second via land.

32. The fabrication method as set forth in claim 31, further
comprising the step of

(d) reforming the second surface of the second substrate

so as to improve the bonding strength between the second

surface of the second substrate and the first surface of the

A




| east an insulating | ayer. 21. A sem conductog,. vit e @s I§e}acefdort h in
claim 20, wherein the wiring |ayers of the fi 1 r e

i nt er connect ed by the conductive pillars pierci H n: ﬂv’ﬂ i nsul ati ng
| ayer of the first substrate. 22. A seniconduc d et forth in

claim17, wherein the second wiring sgpstrate conprises a nmulti-|ayered
W ring substrate having a plurglity of wri n? | ayers_and at | east an

i nsul ati ng 1% .S“bsi:s‘?atﬁ'sé‘me(,r@rgrﬂhé%ﬁr s§ep; {8 adsstpligyed Py Ehsistam,
further canpri si ngexternal connecting termnals forned on the second
face of the'iirst wiring substrate, the external connecting termnals

bei d.el I.cally. ' .chip..24. A fabri '
R e IR T e
6 osi 10 ST 16 B el ] Pkt e SSERACH,aBeTLE

78 via l %%ﬁééwi% dde dy 5t aﬁ‘&raflﬂc%gqfslt%gﬁ.fi rst substrate;

(b) disposing I rst substrate and a secon ubstrate that is a

flexible subptraffe aftth tiNalt iNAS i t3RCORG Led |f%_&“éh iRr et h YAl RY, Opnhérsegond
surface of the second substrate so that the first via |and faces the

second Vi a {1ad0stdls OUPN B per et 13N plesa-bRALngSthe 8e&6AH- SUFEasbat €;
and : (c) pressing the first substrate and the second substrate so
as to pl astoe-tied ddaondeatbgrddean of the
35. The=~fabrication method as set forth in ¢laim 31, wherein
the first insulation layer is made of at least one polymer
selected from the group consisting of polyimide type resin,
bismaleimide type polyimide resin, polyphenylene ether type
resin, and glass epoxy type resin.
36. The fabrication method as set forth in claim 31, wherein
the second insulation layer is made of at least one polymer
selected from the group consisting of polyimide type resin,
polyester type resin, and polytetrafluoroethylene type resin.
37. The fabrication method as set forth in claim 31, wherein
the third insulation layer is made of epoxy denatured
polyimide type resin.
38. A fabrication method of a hybrid wiring board,
comprising the steps of: |

(a) disposing a conductive pillar that is in an almost
conical shape on a first via land of a first surface of a
first substrate that is a rigid substrate;

(b) disposing the first substrate and a second substrate
that is a flexible substrate and that has a second via land

on a second surface of the second substrate so that the first

L



conductive pillar and bond the conductive pillar and the second V|a Iand
25. The fabrication nethod as set forth in claim 24, furthéih*S
the step of : (d) reformng the second surface of the
substrate so as to inprove the bonding strength between the
surface of the second substrate and thegfirst surface of the f| rst
substrate, wherein the ste (d%elsfollowedb the step .(b) 26. The
fabricati on’het ol a2 Ged Gt Vdigmizgd hErEoR aPhén§Pe6t685‘ i s
per f or med b%/ shi geth second, surface of gaiecond substrate by an
al kali sol ut?3h" +3 A% abt i idhed (fi?“}?etcl’r‘&& & £8Fih-in claim 25,
wherein the ste feg erf rrreafglﬁ e second surface of
the second subst E%l re cexn cat ug)ﬁr%&%ﬁoﬁn s “8&t SEGPPR in claim 24,
wherein th $ nsul at i r f St .qne pol ymer
sel ect ed fr%?lrltg%h étérao%y é(?‘l;onés)clp laynsg: 0 r}é;%’(}?nm%‘de B pga%rrtecs}%hl ok lt}/le
79 bisml ewml@ctwg ;E)Pﬁ’éf"éllﬁdrkﬁﬁtdq ueol m'a%@lh P18 b¥BecpLesin, and
gl ass epoxy type resin e tabrication net-hodas set ort in claim
24, wher ei Ngetbgasecontaidsul ation layer is nade of at |east one pol yner
seI ected fromthe group consisting of polyimde type resin, polyester type
resin, and polytetfabtiesoaddaid Wi J esiprid %@rﬂ@ebt:aeal cation nethod
as set forth in claim?24, wherein the third insulation Iayer i s made of
epoxy denatdoepripbhyi thelestame gfsi n.
(ay~disposing a conductive pillar that is in an almost
conical shape to a first via land of a first surface of a
first substrate that is a rigid substrate;
(b) disposing an insulation resin layer that is in a
semi-cure state on the first surface of the first substrate
so that the conductive pillar is pierced through the
insulation resin layer and a head portion of the conductive
pillar is exposed;
(c) pressing the exposed head portion of the conductive
pillar in the axial direction of the conductive pillar so as
to plastic-deform the conductive pillar;
(d) disposing the first substrate and a second substrate
that is a flexible substrate and that has a second via land
on a second surface of the second substrate so that the head
portion of the conductive pillar faces the second via land;
and
(e) pressing the first substrate and the second
substrate so as to plastic-deform the head portion of the

conductive pillar and bond the conductive pillar and the

second via land.
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40. A fabrication method of a hybrid wiring board,

comprising the steps of:

(a) disposing a first conductive pillar that is in an
almost conical shape on a first via land of a first surface
of a first substrate;

(b) disposing a second conductive pillar that is in an
almost conical shape on a second via land of a second surface
of a second substrate that is a flexible substrate;

(c)—disposing the first surface of the first substrate
and the second surface of the second substrate so that the
first via land faces the second via land through an
insulation resin layer that is in a semi-cure state; and

(d) pressing the first substrate and the second
substrate so as to plastic-deform and connect the first

conductive pillar and the second conductive pillar.

This Sheet Has Been R,

VT

AR




