; €3eTvb6NTs19 February 2004 PRI NTED W RI NG BOARD W TH EMBEDDED ELECTRI C
DEVI CE AND METHOD FOR MANUFACTURI NG PRI NTED W RI NG BOARD W TH ENMBEDDED
ELECTRI C DEVI CE BACKGROUND OF THE | NVENTI ON 5 The present i nventi on rel ates
to a method for manufacturing a printed wiring board, in IFCB ectrlc
device is enbedded in an insulating base nenber, and to t ﬁ W ri ng
board manufactured by the nethod. Conventionally, a printed wiring board,
in which an 1DREVEER r'f TR IQEY i RIRRDs Wéﬁﬁeéd‘ééopﬁoaﬁl'?ﬁ?ﬁ[f‘étPﬁ@)I@&s@N%nber for
achi evi ng hi gh density pack a% 358 thhe el ectric devices,' is known. For

exanpl e, t h8F&HPR KRR U<§|A§ R D\ IR I BRARD | Kl TH EMEEDDER

pl urality of first resin filns t 15 insul ating base member
are formed. The first resin fil Q&} I(clflﬁcdé}k&ﬁ settlng resin in B stage. A
plurality of vias are formed in each first resin film A plurality of
conductive layers are forned on a surface of each first resin film Then, a

second resin filmis formeghcddonffr ¥ 18SifivEQiloym has a gl ass

transition tenperature higher than the curing tenmperature of the first

resin figns. An efct rdresdeni censeakednWi thrsesin ¢§ MOURRGQN Ehe second
resin film The second resin filmis stacked wth and pressed with the

first resi nméndfactr froy m @it innkdagwat edg bieslyr of irhevifidhstanaedesegond 25
resin filnms. Subsequently, the thernpsetting resin included in the first
films is cuiedidy ivesmbrddeteln mredmnauddthogybase meenifact amel aoptiat ed

W ring board, in which the conductive 1 19 February 2004 |ayers are

el ectri cal | BEiRkest dtid (?(Talﬁ’ﬁ‘ fRBufpraEurefeby| e rmethidsi ce i s
electrically connected to t conductlveglg%ers and the electric device is

enbedded in the i eé‘ttlﬁﬁatlji% freRbépte hUBrPORRA ¢ nER afRigh dhe
publ i cgtj on, %aex:r Id%vg’-}cgl ”Iegx:jxjaedv\lﬁldn i he ansQT%@mg%aﬁtﬁethﬁ gCtélerft ?ﬁ\él ce

vmththelns ase nb is forne

resin incl Lﬁjﬂﬁ.éﬂntghﬁlghrcgnécl'tlyr@a&féa&f'ﬁc‘f%f kRetdee Al ggv%ggnglgjoard

because the second resin film “on which the 10 electric device i s nounted,
i s cl anped aptween and stacked with the first resin filnms. Therefore, a
relatively great deviation in the alignnent can cause a defect in
el ectrical For example, there is anart disclosed in JP-A-11-312868.
In the art, a plurality of first resin films. that make up an
15 insulating base member'are formed. The first resin films
. include thermosetting resin in B stage. A plurality of vias
are formed in each first resin film. A plurality of
conductive layers are formed on a surface of each first resin
film. Then, a second resin film is formed. The second resin
20 film has a glass transition temperature higher than the curing
temperature of the first resin films. An electric device
sealed with resin is mounted on the second resin film. The
second resin film is stacked with and pressed with the first
resin films to form an integrated body of the first and second
25 resin films. Subseqguently, the thermosetting resin included

in the first films is cured by heating the integrated body

to manufacture a printed wiring board, in which the conductive

1




contact between the electric device and the vias. There is another art
disclosed in JP-A-4-356998. In 15 the art, a recess is formed by counter
boring in an insulating base nenber of a doubl e-sided board, which makes up
“an inner layer board of a nultilayered board. Then, an electric device is
placed in the recess and sol dered. Afterward, the doubl e- 3Pd€ru3Bat®4 on

~which electric device is soldered, is 20 nultil ayered by stacking and
pressi ng pre2BFEFs AT botiF SUHTHIY ot oE YRR tedi Bed theardiaso rereuf act ur e

a printed wi_ring _board with the epbedd el ectric device. However, in the
art of JP- Afa}(?ggé§§8c,ie‘flncee HﬁnﬁgﬁﬁFﬁﬂ'Fﬂgij}Sr%&%‘:‘?e@ EOnpPEcER R Arid et he

nunber of mpgufagt usi t eps I ncreases becayse the pre-pregs are
separately pi Ped on dtcﬂghgoeﬁlb cet-%g'lédg Vboard. °% B lﬂztgﬁEl SNVENERGN 2 19
February 2084sz3ndhsepresent invention provides a nethod for manufacturing
a printed wiring board, the nethod conprising the steps of: preparing a

first resin filmuameeof, aid hesaoptasbEceheshiprhavhegoan QREPLNY al a
| ocation in which an electric device is disposed; 5 preparing a plUrality

of second resfhidilng imdaeodl aghhes o aslel 61668FDc h@yv NG RA t@PERLNY at
the | ocation; stacking the first resin filmand the second resin filns so
that the opbmsiedtiorarbasememberfiwtsichr esifn riieimtien ehyemedmestbtihg second
resin film inserting an electric device, which has substantially the sane
si ze as t hefr opehilfFlydedidnt kBeopéns gt L kmrl irormiinegl,t e fthesprandesecond

resin filns ;ﬁggtq§r.%¥l$ressin and heating the first and second resin

filns after’tHe St Siicimal %d?e ST P tche &t He kel i rer whiclsettond resin

films aree p ted, urality of electrodes of the. electric

devi ceqe?r e %ﬁ%ﬂ%gglvgggoﬁge%g%ﬁé?%’ e TS g’\?éwleﬁf?ef"gdv\i‘fﬁ%k% t he

first and seaondrcesiibsti Los; A" £y phast igally el oL mpd) Lo sea Lhe el ectric
i i i vi des"a® et fiod o013t

device. The present invention alternatively provi
manuf act ur iddy iatpbihnigdthe alignment can cause a defect in electrical
contact between the electric device and the vias.
There is another art disclosed in JP-A-4-356998. 1In
15 the art, a recess is formed by counter Eoring in an insulating
base member of a double-sided board, which makes up an inner
layer board of amultilayered board. Then,anélectricdevice
is placed in the receés and soldered. Afterward, the
double-sided board, on thch electric device is soldered, is
20 multilayered by stacking and pressing pre-pregs on both
surface of the double-sided board to manufacture a printed
wiring board with the embedded electric device.
However, in the art of JP-A-4-356998, the manufacturing
process is complicated and the number of manufacturing steps
25 increases because the.pre-pregs are separately piled on the

double-sided board.

SUMMARY OF THE INVENTION

2




i ring board, the method conprising the steps of: preparing a sheet member
Vn\ia(rjia gf a thernoplastic resim; having a recess or an opening at a l|ocation
in which an electric device is disposed; 20 preparing a plurality of resin
films nmade of a thernoplastic resin having no opening at hggbhocatééaa
stacking the resin films and the sheet nenber into a stac Bowy hat
the recess or opening formed on the sheet nenber is covered ymt_h the resin
film inserting an electric device in_the recess or the opening; and 25
bonding the resin filnms and the sheet3nenber by pressing and heating the
resin films and the sheet member after the step of inserting. Wen the
resin filnms and the sheet nenber are pressed and heated, a plurality of
el ect rodes ofThetpeesentguyanition gensiides aanehel e hfaheAkiuying apRiacddeahg bb g,
conducti%g | rs whi.le.th thﬁrnnplastlc_re5|n_|s plastically deformed to
seal the eF§@% CAMPEYPE the sEps ffie present invention further provides a |
printed wiringefadas @ MHOMMREhSEIROmadof 5‘%}%&@&%@%% @gg@% op‘@gkgc‘aé'a\jvi made
of thernoplastic resin and includes a 19 February 0F “47 r
t he i nsuPgtionn Whisk apeleplsic.devinelisatispebedet ri ¢ devi ce, which has an el ectrode

; ; ; _ ; : he
and ichis C a a conductjve |l ayer located in t

i nsu},\gti ng bggﬁgﬂﬂ”ﬂgiﬁal&zgg%}%ﬁnfﬁ:&m f@ét’?%ﬂé’ _éﬁ Wg?@ﬁé%ﬁétha?’/’fggaﬁgg eare
el ect r i cpkhing anthabchigh; and wherein the i ns_ul ating base Lre _ e_rOI > mde
froma mxture aof pol ethef%Iherketone resin and pol yetherinide re .
present i nvertFigRs r%ﬁb‘iﬂs‘ﬁr B aesthe sqsendirastn Gl mthpbdned)p_emgptfomledg. I _a[\

| nsul at ioRghbAserTRMHRs cRIEPnTRASOfekNIfRIOP] astic resin; a plurality

of conductive |ayers enbedded I n the Insu I'ng base nenber in a nulti

: 2 A e X . dded in

| ayer ed mann#iserting ap elgttuicakevicy, vdfich ints sl seaneinl | drAUGE isit€ aSBRFBESnE THE bei

t he syl at i base nmenber, each of .the interlayer conductive nenbers being
1Q's YARRDRD

made from le formed in the insul ating base nenber between the
conducti ve nboriagsthe Hirsti and Qe rkdy Glfs RBther by pressing and heating the first

~ and second resin films after the step of inserting. '
When the stacked first and second resin films are bressed and heated, a piurality of
electrodes of the.electric device are electrically connected to the conductive layers while
15  the first and second resin films are plastically deformed to seal the electric device.

The present invention alternatively provides a method for manufacturing a printed
wiring board, the method comprising the steps of: ‘

preparing a sheet member made of a‘thermoplastic resin having a recess or an
opening at a location in which an electric device is disposed;

20 preparing a plurality of resin films made of a thermoplastic resin having no opening
at the location;

stacking the resin films and the sheet member into a stacked body so that the recess
or opening formed on the sheet member is covered with the resin film;

inserting an electric device in the.recess or the opening; and

25 bonding the resin films and the sheet member by pressing and heating the fesin
films and the sheet member after the step of inserting.

When the resin films and the sheet member are pressed and heated, a plurality of
electrodes of the electric device are electrically connected to the conductive layers while
the thermoplastic resin is plastically deformed to seal the electric device.

30 The present invention further provides a printed wiring board comprising:

an insulating base member, which is made of thermoplastic resin and includes a



- - - 1 . ) - - V\A‘]i Ch
ductive conpound filled in the v'ia-hole; and an electric device, \
ﬁgg ;n el ectr(r)rge thereon, enbedded in the insulating base 15 member without
space around the electric device, the electrode being electrically
connected with one of the conductive layers. The present |1§\;F§egt| on @¢4S?rade
provides a printed wiring board conprising: an insulating : TR D B
of thernmoplastic resin and formed in a printed wiring board; 20 a plurality
of conductive layers enbedded in the insulating base nenber in a multi
| ayered manner, the conductive layers being formed in a horizontally
~extendi ng shape and being arranged to define a region in which no
conductive |ayer is enbedded; a plurality of interlayer conductive menbers
enbedded SPAEREIMEG IRgu{atge Bassanamheseand n a rnulti-layered {rﬁnner , OIt Qtei v
interlayer con Y. I rovi de 0,25 connect e condu _
:gyers %/n di ffgygkétﬁﬁggg?%%}ﬁﬁqﬁ%?ﬁﬁgﬁtﬁdﬁﬁﬁga’thf%]’ﬁéc?‘iaf'? " 16 SPasgi B i n whi ch
no interlayer soomuctivaleyerdadae ih thed ARG bascANEmBEY, ¥hELI the e MVIERnd
enbedded {n the insul ating base menber in the region, the electric devi ce
havi ng el 8€tPBYELVEMYER g clechrcally Forngrieq a@‘@)Wﬁé@Ueﬂlevmiulhtlnggmmﬂdu_béﬂ1y|e g
i i i i i J I orted .by the insulati
rs t .
lbggg rrgm\g\glra " a@gﬁ%ﬁ%ﬁ%%ﬁ%ﬁ&?ﬂﬁe %&%’“Eﬁ%é@%%ﬂ%@w THE DRAW NGS
The above and Brhgesentinventos farrﬂcbranhxrédtsageiﬂte_dfwitih%b@ﬁr@,%&?fmgimg/_egt| o_nt\r/1v| |
nore a -fromthe fol|own etaj l ed description nade w
ng g;nénce to fﬁ%k%ﬁ%&n SRR TRY: ﬁl"ﬁm‘%‘g%‘% qfﬁﬁqfwepwfaweﬁgs; Figs. 1 Ato1G
are step-by- staﬂumﬁqssf-cs;e@adtioa&Iye&ieﬁmac&aqmﬂ%gnémi@%%ﬁﬁé’r iR%9d ﬁ{ : O][‘
process of the printed wiring board according to t Irst enbodi o]
the preseAYSFRP@MSon: Fig. 2A shows the state of ahconca\r/]e s;JrIacef ngt
ccorgpng to t liliSte S ' ~_an ig. 1B Wstesafo
2onvegosgrfaceéqg%%%{t%iorgglﬂggig%ﬁ&%lﬁ?éstveerprgnég?r%eemlb;edged? Inthe insulating base
member, cach of the interlayer conductive members being made from a via-hole formed in

the insulating base member between the conductive members in different layers and
.conductive-compound filled in the via-hole; and
an electric device, which has an electrode thereon, embedded in the insulating base
15 member without space around the electric device, the electrode being electrically
connected with one of the conductive layers.
- The present invention also provides a printed wiring board comprising:
an insulating base member made of thermoplastic resin and formed in a printed
wiring board,

20 a plurality of conductive layers embedded in the insulating base member in a multi-
layered manner, the conductive layers being formed in a horizontally extending shape and
being arranged to define a region in which no conductive layer is embedded;

a plurality of interlayer conductive members embedded in the insulating base
member in a multi-layered manner, the interlayer conductive members being provided to

25  connect the conductive layers in different layers and being arranged to define the region in
which no interlayer conductive member is embedded; and

an electric device embedded in the insulating base member in the region, the
electric device having electrodes which are electrically connected with the conductive

layers, wherein the electric device is directly supported by the insulating base member.




Fig. 3A shows the state of another concave surface not according to the
first enbodi mnent, and Fig. 3B shows the state of another convex surface
according to the first .enbodinent; Fig. 4 is a cross-section view show ng
a pan of the production process of the 15 printed wiring hQard according to
the second enbodi ment of the present invention; Fig. 5 islanGPRgry 2004
cross-sectional view show ng another part of the production process of the
printed wiring board according to the second enbodinent; Fig. b is a
cross-sectional view show ng a variation of stacking configuration for the
first and second 20 19 February 20044gqbodinents; Fig. 7is a
cross-sectional view show ng anot her variation of stacking configuration
for the first and second enbodinents; 5 Fig. 8 is a cross-sectional view
showi ng ot her variation of [ configuration for the first and second
enbodi nents; Fig. 9 is acrﬁglf%@g%&%ﬂ OV IO WRAIVENGSr vari ation of
stacking configuration for the first and second 10 enbodi nents; Fig. 10 is
a cross-sectiopnal view showi ng other variation of stacking configuration
for the first ARARAYE SR ot ralunesrang adPartaged b iife pedehORmTeRA ANl EW
showi ng a Ia8hd of. e rical gonnectjon nethod. for the second
embodi ment f;b%ﬁag{.’d'%{z{ ?rgmafhg r gogfségvé%?llegﬁ§$ descEntion ompdRy Wilordfenenceattd ahé on of
el ect r Pcakccompamang drawings hbrkhé dfawiifi®: second enbodinent; Fig. 13 is a
cross-sectional. view show ng other 20 variation of electrical connection
method for the '§echd® efhtidi Siemby-step geosssetional iéGs ahewmibaRe RYmSiQPed

Cr 0SS- SecCprotitlilon \Wr&ass SNV - i zed production process of the
printed vvlibri ng, b\(?;rd acdg%?ﬁg?ﬁbetdpgmt%g% %Caoréiﬁ}%) i B st ambodimgnt e e 25

i nvent i onPTe¥ENRInvaEIions a cross-secti onal view showi ng a variation of

st acki ng conf igurat | for the.third enbodi nent;
g9 Egé! 2 {RWs i state of a concave surface not according to the first embodiment

10 and Fig. 2B shows the state ot a convex surface according to the first embodiment:

Fig. 3A shows the state of another concave surface not according to the first
embodiment, and Fig. 3B shows the state of another convex surface according td the ﬁ;'st
embodiment; .

Fig. 4 is a cross-section view showing a part of the production process of the

15

printed wiring board according to the second embodiment of the present invention;

Fig. 5 is another cross-sectional view showing another part of the production
process of the printed wiring board according to the second embodiment:

Fig. 6 is a cross-sectional view showing a variation of stacking configuration for
the first and second

20




Fig. 16 is a cross-sectional view show ng another 5 19 February 2004
vari ation of stacking configuration for the third enbodinent; and Fig. 17
is a cross-sectional view showi ng other variation of stacking configuration

"for the third enbodi nent. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The present invention will be described in detdfeompnn2004

.reference 'to various enbodi nents. First Enbodi nent As shown in Fig. A a

si ngl e- si deTRUHATYSS/e |ayer 10 film 21 includes a resin film 23 and a

plurality of con%l_cti ve l.ayers 22. The conductive |ayers 22 are shaped by
etching a copper ‘&1 i ¢ & t AFERAGEECHIOAB! mVerdnet Ry &ingihPeAtRST adher ed

onto one si af, .t he i d ] In Fig. |A e resin film?23 is a

t her nopl astvidagrj%tlltr%mvmogﬁssea&t%n ﬁ§§§1%¥ra}.g9<1% fr%rc%gﬁe’{le?sst ARG TE°Mibe of a
m xture of &xoaidenwei.ght % pol yet heretherketone resin and 35 - 65 wei ght%
polyetherimde . res in . After the conductive |layers 22 are forned as
shown is Fig. |Arig.p us a.léﬁcysspfs&@i%@%ﬂé@shebgﬁg%%n%@v%fmgﬂ n 20 the
resin film23 by irradiating the resin film23 with carbon di oxide |aser,
as shown i mfFi gtatRinJhecvndibotesidd afer boti®Negli by t henconduciiqve | ayers
22. \Wen the via-holes 24 are irradi ated by carbon di oxide |laser, the
conduct i ve emqpdimef2sare prevented from bei ng dug by adjusting the power
and 25 the exposure tinme period of the carbon dioxide |laser. Qther than the
carbon di oxi de | B&8r ? BX@ITRAS 4§61 18na 1 90 eohs hawy 1 b otbed fagriaftgemi ng t he
via-holes 24. Instead of 6 _ 19 February 2004 | aser, other neans such as
drilling nﬁ;} bstaggavg HoSRVEH U FAH i hi r%’rby Yhes erf Psdm iadpr §£EPREd because
t he maghi ni ‘ Jthe formation of a via-hole with a relatively fine

di anet g? aﬁ@ggggggégét he damage that the conductive layers 5 22 incur is
relatively smallg; Aftgn t Vi a: S. 24 for ho, in. Fig. 1H,
conducti ve past eFLS(g, \%{?i c%gi sall ac-gg%gr?aft orr?alel é’?{ag’i géa?g%%%\%egfn'fl%ﬁ, i's
packed in thei¥teoM@est24xing HIWuirAckbd. r HCehEhei sOPAUGL L¥E paste 50 is
prepared as follows. A 10 solution, in which 6 g of ethyl cellulose resin

i s di ssol vedbodiménigs ,0of terpineol, which is organic solvent, is added to
300 g of tin particles with a nean particle size of 5 mcroneters and a
speci fic surfacefisf- Q1548/ @ INES36GE@CE iohadi vvevw pmwtiingl esvak Lt pomean
particle size of 1 mcrometer 15 and a specific surface of 1 .2m-/g. The-

nixtur%PiSOECﬁ&ﬁﬁﬁﬁﬁﬁfl connection method for the second embodiment;
Fig. 12 is a cross-sectional view showing another

variation of electrical connection méthod for the second

embodiment;

Fig. 13 is a cross-sectional view showing other

variation of electrical connection method for the second
embodiment;

Figs. 14A to 14G are step~-by-step cross-sectional views
showing the summarized production process of the printed
wiring board according to the third embodiment of the present
invention;

Fig. 15 is a cross-sectional view showing a variation
of stacking configuration for the third embodiment;

Fig. 16 is a cross-sectional view showing another

5




by a mxer to nake it pasty. The ethyl cellulose resin is added to inprove

t he shape-holding ability of the conductive paste 50. As a material for

i nprovi ng the shape-holding ability, acrylic resin nay be used. 20 After

“the conductive paste 50 is printed and packed in the via-Qghgi 24 8& he
si ngl e-si ded conductive layer film21 by a screen-printin Rae 0% ng a
nmetal nmask, the terpineol is evaporated at 140 - 160 C for about 30

m nutes. | nvd pptid@ of e asdrieanc prf Wy rRf irrc AP ne hisstused efbodpaeki ng 25 t he

conductive paste 50 into the via-holes 24. O her methods using, for

exanpl e, a #¥MSpenser may be used as long as the packing is ensured. |nstead

of terpineol, other orggnip sol vents q@g be used 7 19 Februar¥'2004 to

make the nixture fg@st yI7Delsi r 8d OF BT TE SOt s VAGYe SPHHMT ngER¥ nt of
150 - 300 C._ O i | t.s _havi n il int of 15 . |
B S0 o LA a0 Sl b Bk o 159 Lover e

the 5 conductive paste 50 becones relatively large. On the other hand,
organi ¢ sol vents having a boiling point higher than 300 C have a probl em

that the evaporgidonf dei@ s3Qlrent Srt akeSpReFARYES! Mégfggqyé'ﬂe- The netal

particles included in the conductive paste 10 50 prefer ave a nean
particle size of tReSprebntniGheiRl8hSy N0 2 §Pe6kibed S hiaegiPfwiknl - 1.5
m~/g. In the case that the nmetal particles have a nean particle size
smal | er thajeferehce eponeE&bSs OembBospeentfsi S surface greater than 1 . 5
n2/g, relatively plenty of organic solvent is required for providing 15 the
conductive past eF3@sw Embgdiheidte viscosity for packing the conductive
paste 50 into the via-holes 24. The conductive paste 50 that contains

rel atively plent }Sofhevgaht ¢ bl Vidnt ar E40BLB8sSLEPAt FYRAYCE bRy HaveE for the
evapor ation of the sglvent. If .th ,evggoration is insufficient, relatively

20 pl enfy dr-igas! t€°GEAER A EGShAeh t"heé 3 AR 1P st 8T stPndctddeed during
an interl ayer npect i period, .which is_described |ater, and, vqids tend
to be gene?igtyg%gi ggf heﬂ\% gac-%néj!ug:st%%. ET Sr%f g?e{lr%)héejhar%?c?augi Ielr%ﬁt/l%ﬁ
interlayer a“@BBEEL! £0i1 Wi G J ndeRakiBeds ! 28 Glic ichdtQURr edn gy 0 the
other hand, in"the case that the netal particles have a nean particle size

greater thaanhd@edl & ORI §i0k &f PRCIrkkEnsBLfmcA smahl £ig! hay @nd m/ g, it
beconmes difficult to pack the conductive paste 50 into the via-holes 24. In

8 19 Febreany 200d 28ddist & arhernop laettde pard il @s at endckwedxe ofnevenl y
distributed, so it is difficult to form conductive conpounds 51, which is
descri béd marspmepede andhdfogedeods & ITixten aheSTonddét weégphste 50 is
heated. Thus, it becones difficult to ensure the 5 reliability of the

i nt er | ayer PEO¥RERETF SRR HEE IR° FREIRGRGUET Ve BEIFBREBPOLY S5hekamiffto t he

vi a- hol es ngi%he surfaces of the conductive |layers 22, which are |ocated
at the bot t6R8"0f the via-hol es 24, may be lightly etched or chemcally

et o oo | ABE P cEEESten Il sclCcdeneg heduiplely bobeer
the via-hokeg.2fa, a plurality of bottomed via-holes 24 are formed in
20 the resin film 23 by irradiating the resin £ilm 23 with carbon
dioxide laser, as shown in Fig. 1B. The via-holes 24 are
bottomed by the conductive layers 22. When the via-holes 24
are irradiated by carbon dioxide laser, the conductive layers
22 are prevented from being dug by adjusting the power and
25 the exposure time period of the carbon dioxide laser.

Other than the carbon dioxide laser, excimer laser and

so on may be used for forming the via-holes 24. Instead of

6




As shown in Fig. 1D, a single-sided conductive layer film 31 includes the
resin film23, the conductive |ayers 22, and the conductive paste 50, which
are packed in the via-holes 15 24 fornmed in the resin film 23: The

“ singl e-sided conductive layer film3l is forned by the sam§ sf)eps is shown
in Figs | A1C, Wth which the single-sided conductive |ayd? FePTuaindl0ds
~formed. Wen the via-holes 24 are forned, an opening 35, which has

© subst anti allagerhecsase mkafsasuam £3 ebd il Giflpvwiae b20 vbkd Whitedhe ¢ & descri bed
later, is fornmed by | aser nmachining in the single-sided conductive |ayer
film31l at nale@dipasit bpnl aker eo¢dre id goterfier redvbeeadtei shpl moaditimgbe
enbedded. The size of the opening 35 is set to give a clearance of 20

m cromet er ¢ngplgeehherfampRieiplof @ ylashellleewithan rhtabbvely ckimess of the
resin film23 (75 mcroneters in Fig. 1D) between the electric device 41
and the reSitATEFPm 281 R RARE ] H S IEdRTiec thayi EBe49ondet bperia¥$rss in Fig.
1D is fgr bx the. | ase{ 9. 19 Fehruary 2004 machi ni ng when the vi a-hol es
24 are Por Féd O ERReVRIE I H e N0 % to form the opening 35 separatel y
fromthe via-hol 4 chi oy, routing, Ln Fig. 1D, . wel.lL as the
resin film 23 of E?ﬁ%r sﬁq%eg%g§?82gsc%4n§%t F\c}gmfgyae%: %Olw}ih %?L?Eslag'SlIB'

t her mopl asthaakegh e f phateioch Jidwd 14 kRges 0h1 7Tl chamRLaLg and is
made of a m xture of 65 - 35 wei ght polyetheretherketone resin and 35 - 65
wei ght % pokyghbet ioh deid @siclked SnUSKE waisa I d£30sn Bkl dhad afn Fhe.

si ngl e-si ded conductive layer film31. 10 After the opening 35 is forned in
t he singl eisi. dedheorduducveéveayparstki |50 3ils aptepdeedoaslucbivewpaste 50 i s
packed and evaporated in the via-holes 24, "a plurality of single-sided
conductfvespayeiofi limswRich38 qapd sthrkelladosieonasin i diskglved Fig. | E,
t he nunbers of single-sided 15 conductive layer filns 21, 31 are three and
two, respeéfi®@ly CtWEBAPBBRRAY, stkied s PRE28ILAgFel Efled corddedi v | ayer
filnms 21, é&are st acked such }Lhat ea(i_‘_fll_ si de_havi n%.ttr]}e caonductjve | ayers
22 faces ug rd & vithe®3FhELGS MEEMTIfat PPRR PRETECAG £ E8I&E conducti ve

layer fil g, 21on 3l ar € of ACkad 3YGh 20 thal £ACH Sprkackqthah fase the

conducti ve f‘ayers each surface that does not Have face ac?‘n ot her.

The singl ezsided CPNOUGHV S ilk@YEr médh NBa Bdic MG haverthe- opepidg 35 at
the sanme position, are stacked such that the dinension of a space 36, which

is formed byda ppueakid u2Faek opanizadsqg 35 (HarmiRpeRe NGScopdimded E), in
the vertical direction of Fig. Eis substantially equal to or smaller than
t he thi cknegsa oiitde t@l eatkel ¢tdewste. 4ILhelTtea iyl cledésdoet theirlisTtric
device 41 is 160 mcroneters in Fig. |E so the 10 19 February 2004
si ngl e- si deddedriPuéRPreve A& ShRPAENBYd kit e abiddkEd® Sidie FaRdudtie’ i mensi on
of the space 36 i s substanti al I}_/ qual to or smal]er tgan 60, m croneters,
that is, sBRH"E hatl - t v®° opeRPhGEL35 eEpaBPTOEH}I half ng aPen i%h of 75
n]CronEtergbi{EE;vaacrylic resin may be used.
20 After the conductive paste 50 is printed and packed in
the via-holes 24 of the single-sided conductive layer film
21 by a screen-printing machine using a metal mask, the
terpineol is evaporated at 140 - 160 °C for about 30 minutes.
In Fig. 1C, the screen-printing macﬁine is used for packing
25 the conductive paste 50 into the via-holes 24. Other methods
using, for example, a dispenser may be used as long as the

packing is ensured.

Instead of terpineol, other organic solvents may be used
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5 vertical direction of Fig. |E are conbined to provide the space 36 with a
di mensi on of 150 m croneters. When the single-sided conductive |ayer filns
21, 31 are stacked, the electric device 41, which is a chip conponent such
as a resistor, a condenser, a filter, or an IC, is inserte lg)dé h@g space
36. As shown in Fig. |E electrodes 42 are forned at two e 6‘f‘arY 4
electric device 41 on a surface that faces the via-holes 24 of the

si ngl e- si dedocBAlitiCt s & Y*dyde PRERY 21 Desied g 9Rdli€ss2vpatkdihwe gh t he
conductive paste 50 are |ocated at the position, where the conductive

| ayers 22 aﬁaliSH?hBoéPEc? ot 223880 Ye é’lrﬁét“rﬁccé‘lollyeéﬁﬁné’étvéﬂg Bn the

si ngl e-si de ci)nductlv gyl 0 t& m 1 that z%kﬁga ted above the space 36. A

heat sink 4 Ferka¥ rel€asPHg" b N e it rﬁ’ﬁﬁ]blF%‘ pi | ed
d th , h
Flg. IE eN?)Eg%gw 3 "'n%é RUORE ORI bR Tnd | VTRl ue o f e e

heat sink 46¢n@8cVie¥eshdte Elogbeé&neﬁfzt&rattl%lsyl Rgkgesi ded tq,%ngleﬁuve | ayer

filmse 21, 31 and the heat sink 46 are stacked as shown in

stacked bodyahs, preased sevdead advingm bbe1iap @ithd heg h@kttqmn25o§urfaces
of the stacked body by a vacuum hot-press machi ne. SpeC|f| cally, the

st acked bodic ihavpr egseiblexdehat thd Gvdta qatdssube whe s lbeinrg beréed at 250
to 350 C for 10 - 20 mnutes to bond each singl e-sided conductive | ayer
film21, 3irektively 1Pmelbingry 2004 the heat sink 46 together, as shown
in Fig. 1F. The resin filnms 23 are all made of the sane therrmpl astic
resin, so the resitt MatRd ESrEF%l?%aﬁ‘i‘ﬂflqﬂé’atk%é'élleeﬁwéuﬁﬁkéeamaﬁfrﬁ egrat ed

conductidya TApErEesseiyftun aPsatdmnates by dofdhih-id Masondiers
elect ricall yn £ ONIGELGY Ry LR cONGL Ve §ORDRUMS. B, MQ'é?;'s el og Y

sintering an ying e conductive paste via- &S 24, and
the el ectrodes rfid 0f phReiehest hife 143 reTV %%A&cqedsibs &ﬁ?gliiﬂ&t e, ayers 22
are al so connected to forma multilayer printed Wring board 100, 1 n which
the el ectric. devceemdters @nhedgedirlhawrradechryetepmpundssodzqre a
material for electrical connection, and each via-hole 24 and each
conductlvechﬁﬁuuwdwiﬂemmﬁoﬂprgaohcwqiwmnihErQEunnéﬂmhmmﬂbwnammﬁd Wi ring
board 100. Each pair of conductive layers 22 is electrically connected by
each vil@ orfheheopdyrsive E%@t%éﬁewhﬁém%ﬁﬁlqﬁésééﬁéﬁmfQﬂe praktiegs50 packed
and evaporated in_the V|a holes 24 is in the state that tin particles and

silver parti8 8SNF BHee F}Fi‘é‘a 2 OeTP ERE Vedndadervet palhe IRGUS tiESt ed at
250 350 C, [t | d . th f f th
; asQ% B N PR I %ngefglaé ICFX é%eﬁ%n ?Vg%%?¥$é$gr ace o €

silver parti-cles because I 0 poi °8hd that of
the S'lverﬂ@ﬂhﬂﬂ%ge§eQE%lg§¥yCl@HQ %@&eCfoEeﬁﬂ%C%W%§B¥at%§nA§ftQﬁeheat'ng

is continued in the state that thé tin particles and the silver particles

are nixed, susedtlini¥egines dafgssiatdohr am tihe vawrif-aea ol Adacsivbygr
particles and an alloy (nmelting point 480 C) is formed between tin and
silver 20Dug@lk2ty 69 Febrimrger0G4tedowhke fbenadnductfvd fpmsalel 6y, ishe
conductive conpounds 51 nmade of the alloy are forned in the via-holes 24.
Wien the c&faEeti Vel rdadpcundsn Bar ke T ot Mt d i tchep &4 krchol €bich 4iseach
conductive cog‘gound 51 is pressed 1o each 5 surface, which is |ocated at

each bot t ofeSFTEREVILRLRGI e ™l VHIdT hECRONHACHS I BFALD 2N ThR ef or e,

the tih COTRYNER &es 24. Therefore, the reliability of interlayer
connection, which is described later, is lowered.

25 On the other hand, in the case that the metal particles

have a mean particle size greater than 20 micrometers or a

specific surface smaller than 0.1 m?/g, it becomes difficult

to pack the conductive paste 50 into the via-holes 24. 1In
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in the conductive conpound 51 and the copper conponent in the conductive

| ayers 22 diffuse nutually, and a solid phase diffusion layer is fornmed at
~each boundary between the 10 conductive conpounds 51 and the conductive
“layers 22. Each electrode 42 of the electric device 41 is nmade of a netal
such as copper or nickel. The surface of each el ectrode 429Fsbpiags 2804 t h
tin and so on. On the basis of substantially the same nechanismas in the

" el ectrical aBligdmect ionebal \peart iciescoamtlitbibecusengoiindssEtianted he
conductive layers 22, each electrode 42 is electrically connected to one
conduct i ve SCayér 122 IHF isHd tc SATIRET F@ nEsRpdRdS Sapo BYd Hriel ,swhiidhplmse

di ffusion | ayer nade at one ggﬁ%dar bet ween the conducti ve conpound 51 and

t he conductd&FE 36 AalAreooma HRP RIS TR 2 5HPY WA BP REREE Bie | ayer

made at the .ot her.hbhounda between t conduct,i.ye.conmpound 51 and the
el ectrode Aeff.Sth‘Eéo r%ﬁdgﬁﬁéng el ast’i é?fbyeco?met%gf\f?égil 9 FBS85%iL'% educed

10 abous °re1dlpihachied t kg St agkes Rty shgidoilon M GeebFo! S e5e

and heated by the vatuum hot - press machi ne. ore, each resin film23

that is | ocahadcaioungakhe 8penisnGa3xelus idebordhed ik Mualdsudq ,t yard the
opening 35. In addition, each resin film23 that is |ocated on or under the

13 19 Febru&aye2004 opentdriuditivie t1hgevrer bogalhiinesté orbodfediag, |E is

al so deforned to protrude toward the opening 35. That is, each resin film

23 that deftheebothemspatetBé viapholesided, tmavarkek tlhigtspiacetdbhedSother ef or e,

the electric device 41 is sealed by the insulating base nmenber 39, which is

- formed by Fheegralingraduceef v? nfagilitatedihe fddnmeczdogf, whécsi ngl e- si ded

conduciive | ayer filpms 21, 31, as shown in Fig. 1F:. The nodul us of

el asti t?t yI8FCEhRed elpheF 1 | PRt Wi % qHEYESYe fLiayees232apad18hpr essed

and heated is . preferably 1 - 1Q00 . |Lf the nmodulus of elasticity is

gr eat er thgﬁnﬁgﬁ lK/?’ac,onlygfoWnsdsdggf f’g{jﬁe LS FEF S ﬂ?tfh]ée rvéﬁ'ﬁ‘QaieF 4923 to

heat - seal the regi ' 5 ONthe, o j f I

elasticity is shgﬁﬁg%h% aﬁz%lﬁﬁa}ﬁfh% %%ﬁﬁ%?fl ﬁ%ifﬁﬁgﬁgﬁﬁggoyg %%ily to

formthe 15;phidt edchoacs H¥0redhe Siize20f EH@cQR@GbE‘Qv@'@.a‘ly\%r%eiz,to give a
ma

cl earance of 20 mcroneters or greater and equal to or s | er than the
and the conductive paste 50, which are packed in the via-holes
15 24 fdrme& in the resin film 23. The single—;ided conductive
layer film 31 is formed by the same steps as shown in Figs
1A-1C, with whiéh the single-sided conductive layer film 21
is formed. When the via-holes 24 are formed, an opening 35,
which has substantially the same size as an electric device
20 41, which is described later, is formed by laser machining
in the single-sided conductive layer film 31 at the position
where the electric device 41 is placed to be embedded. The
size of the opening 35 is set to give a clearance of 20
micrometers or greater and equal to or smaller than the
25 thickness of the resin film 23 (75 micrometers in Fig. 1D)
between the electric device 41 and the resin film 23 around

the electric device 41.

The opening 35 in Fig. 1D is formed by the laser
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t hi ckness of the resin filns 23. This is because if the clearance is

smal ler than 20 mcroneters, it is difficult to 20 insert the electric
~device 41 in the opening 35 and because if the clearance is greater than
“the thickness of the resin filnms 23, it is difficult to seal_conpletely the
el ectric device 41 when the resin filns 23 are deformed by9BEPREH+sed
,and heated. 25 In Fig. |E, the nunber of the stack of the single-sided
conducti ve hageinind rehed tihe déeehed ned %m ffhamethe Bwenstontofist he
space 36, which incorporates the. opening 3 is substantially equal to or
smal | er thaPP$HEPIItOKFRER the qpening 3I5e‘b‘FW%/t‘2UO§rt°Het’é‘F &derheldevice 41

in the vert di rection of Fi | E. . This is because,in the case that the
di mensi on o# ?bﬁepé‘ﬂé{@é“%ofsrod‘r’g’d}ger fRant? hd & hiac?k‘ﬁ%%ss ot tthl’?eréfé‘étrl c

devi ce 41, zf ngeda?t Itlﬁ% ai%e lrgsr;q%redBQC,on vtx_k}_lv%h ltahe el ’ov“é é]ndew ce 5 41

is seal ed an ed, beco s Concave on the Yir faces a d bel ow t he

[ 201 0N Wher i AlRALI Co0evhCaith | Supltiediled. 25 hhaple50 [0S, 2A and

3A. If the prin wi ring board 100 ‘having the concave surfaces is placed
in a high teimemiie addpsphengdet Be bnaukatirBYockass emper,39;is 10
defornmed to |l evel the concave surface: Therefore, a stress that peel s the

i nsul ati ng dise: thiHethe3R cit®ngeneyiat efld 3 eachwdiyHiapy 1 4danhshomud n~Fi gs.
2A and 3A between the electric device 41 and the insulating base nmenber 39,
and t he reldexsin,i tis i ms¢dsabathen rasdnsdallm &P it | ower ednghetdigdeld print ed
wiring board 100. However, if the stress that peels the insulating base
menber 39 |%°”r‘i’é’gflt|lg'eblléyeﬁ'hélél“n%h5| on of the Space 36 may be relatively a .
little greater than the thickness of the electric device 41. On the other

hand, &f I ong asAtfﬁérdltﬁ"v?nﬁp(?ﬁlé‘ﬁ t3t?e "sspafrfier“ﬁitﬁi 3 i P BErERISIded equal to
or smaller than the thicknes ectrlc devi ce he surfaces above
and bel ow t eadruectgfll(‘)'ﬁ ik e % Ee e ec r| & GRUT et H4e ?séﬁbsc}dédméﬁk?%pl anar or

convex, as a%faowamgoméd 2. 2k 3514901080 38, LNE SHILACRS P 6. pl anar or

convex, even If printed wring boa 100 2571's pl ace

t enper at ur & jalgTesphaes asfdtbeivasiy ald rfglla@sglr,msrbegré%ﬁasc_mf,ora@%d to
| evel the convex surface, a stress that presses the insulating base nenber

39 to the aheshriie HéyiceE4]l Iirs Fgenenadt edhat nihiee bountiagires e4kd dedb 19
Febr uary 2004 However, in the case that the dinension of the space 36 is
conductlve<1ayer films 21, 31 are three and two, respectively.
When being stacked, the single-sided conductive layer films
21, 31 aré stacked such’that each side having the conductive
layers 22 faces upward as viewed in Fig. 1lE. That is, the
sihgle—sided conductive layer films 21, 31 are stacked such
- 20 that each surface that has the conductive layers 22 and each
surface that does not have face each other.
The single-sided conductive layer films 31, which have
the opening 35 at the same position, are stacked such that
the dimension of a space 36, which is formed by a plurality
25 of openings 35 (two opénings in Fig. 1lE), in the vertical
direction of Fig. 1E is substantially equal to or smaller than
the thickness of the electric device 41. The thickness of
the electric device 41 is 160 micrometers in Fig. lE, so the
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relatively too smaller than the thickness of the electric device 41, the
surfaces of the printed wiring board 100 becones too convex and there can
.be a difficulty in assenbling an 5 electric device on the convex surface.
According to the manufacturing nmethod and the structure pgﬁaﬁé}(j b¥ é¥
manuf acturing net hod descri bed above, the printed wiring

-which the electric device 41 is relatively precisely positioned in the

i nsul ati ng Balé‘@lﬁﬁﬁﬁéﬁdl‘EPWCtrleWeathVéFyfJslufrsel3)l ered%acddld yuchmedct ed to
t he conductkg La re at|v§ surelg seal ed by the insulating
base nenmber 3§, °f ﬁﬁé??a% ﬁTﬁ?ﬂﬁ% PedSwikP QaBBé?HlXOQH%%Nﬁﬁgoﬁhe heat
sink 46 at C viewed jn F| 1G ¢ allze hig h density
packagi ng a%ggig85|nu gégéﬁé nhéﬁgsdegl?%d'HeiPc qié%sFH@‘%ﬂﬁWlnﬂﬁ by
assenbl i ng ggo}@ggeggfggfy(hd@q%lcg @gm{ékggyao%pggrm§y£%§%ﬁ and b¥ gnbeddi ng

the electric device 4. I'n addltlon Integration o e S|ngl si ded

conductive bLayeichi l:iﬂf&e%la.o%oﬁﬁ*ﬂgt he ah%aéoxﬁbﬂxlfeé@oiht@/l?é% ﬁ';@% LLgal

connection between each pair of conductive |ayers 2 ecfrica
connecti on between 4 heimdrecian e flavsiccaidtonadettBe conductive |ayers 22 are
i npl enent ed sinul taneously by being pressed and heated the stacked body.
Theref ore, the nufiber tof Fialglecatiden stmpsctoivd Reypri fitleds M | isngabo®ard 100
25 can be reduced and so can the fabrication cost. Second Enbodi nent As
shown in Figtagked hehfetHeFtarct Hevieeohl, enbioth nienta ich igefenpatedt om t hat
of the first embodinent in electrjcally 16 19 February 2004 connecti ng
the el ectri T 'HeIF &I AIIENY t AE YBIRIFEEIVR ILAYEF o OF22BA Con bRs ¢Hicad

I d ct I il 21. bef h ded ducti
Tayer 1w PRSI S s A ahou T T ey 4k ek iy c??é'erefaq,%?e% Im 21,
Lo which the, 2.8l R4 igx aKl Sfodl: éggggggtﬁle n LS. PLAGRD AoV, Lhte space:

36 at a stacking step shown iIn in % e secon

enmbodi ment éﬂkﬂﬂﬁdJHﬂlbﬁ,Zasoﬁh@M@ éfh&ﬂélsr&edtQ%n@h@gagbcl§¥%@(%irﬁl i s
pl aced on the side, where the conductive |ayers 22 are 10 not |ocated, of

one singl e-Sli dedheoniutd s bayercdd mi2A.thEneBndlbeisé HHse=Ss ede
conductive layer film21 and the electric device 41 are pressed and heat ed:
The vi a- hollesaxedaps tve i taton, h@hpositﬁl@ms:rchrcrtasrpomdyags txe tahne
electr%ges 42 of the electric device 41.  Therefore, when the 15

si ngl e3i dédt & MRRATAAES Aerc2®| ke 2 elaRErinaley econPectedi céndthar e

pressed and .heat ed e ductive past O is sintered to nake the
|ntegrated%boﬁ UCtlgggCO %kﬁﬁﬁy?i axﬁﬁd?fﬁ 21 that 1s located above

the space 36. A heat sink 46, which is a heat releasing member
made of aluminum, is piled under the stacked single-sided
‘conductive layer films 21, 31, as shown in Fig. 1E. No

20 wvia-holes are formed in the resin film 23 that faces the heat
sink 46, as viewed in Fig. lE.

After the single-sided conductive layer films 21, 31
and the heat sink 46 are stacked as shown in Fig. 1E, the
stacked body is pressed and heated from the top and the bottom

25 surfaces of the stacked body by a vacuum hot-press machine.
Specifically, the stacked body is pressed under 1 - 10 MPa
pressure while being heated at 250 to 350 °C for 10 - 20 minutes

to bond each single-sided conductive layer film 21, 31 and
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el ectrodes 42 of the electric device 41 and the conductive |layers 22 are
electrically connected. 20 Then, the single-sided conductive layer film 21,
.to which the electric device 41, other single-sided conductive |ayer filns
21, 31, and the heat sink 46 are stacked, as shown in Fig.S. Subseguently,
the stacked body is pressed and heated by the sane nethodl?ﬁbP%@FﬁébQﬁ
.enbodinment to formthe 25 nultilayer printed wiring board 100 shown in Fig.
1F. Al t hough'g Heeadorfddidt i*Pe TCBAPBERASA B 15Be% ot A fidrnedbenrensn

vi a- hol es 24, of e singl.e-side nductive layer film21, .to which the

el ectric devid¥ 2? §%° @grlfn@%?%d’,df gg?osraé“‘? ﬁgef‘?gpriiﬁkl’—'gb’?%%lr@/' $6041%t acked
body s Presaed, andnbens el thealip amanant polg candyat Lye, compounds
51 and the ‘copper conmponent 1 n the conductive |ayers di T T use’ il ual l'y
when the stiackadQady pasePheased agd heated, and the solid phase diffusion
| ayers 5 are fornmed at the boundari es between the conductive conpounds 51
and thesconducti ye kayessme2tidd Menyienall ikl ati pasrbesveesndber ppeni ng 35
and the electric device 41. and between the space 36 and the electric

devi ce 41 aragetrse xpnewlmsch nathe skpashtedbodi nentesid By lmhenaradeact uri ng
met hod of the second enbodinent, the printed wiring board 100 having the
sanme structalestadicihdlyheofigstedehpodiarenndinst avaidatdcaindskc8or dimight o t he
second enbodi nent, the electric device 41 is connected to the conductive

| ayers 22 @fFe Redsi Ryl 8ist ettt T AHuSOiivE LEXYBE FREnFATIPAt beg Grast®ll t he

si ngl e-si ded conductive | ayer_ fil 21 are stacked. Therefore, the electric
devigce 41 P9 +Bd4dig Vlﬁﬁgﬁg%f@cf'ugfqag“i%@l@fiﬁﬁﬂé??v‘bz PiyERE BEHHch- are

el ectrigal Ly, conneet.eds LR Lhe, &l GEld §208YLCR, 4L gh Lheo i nol &g 51 ded

conductrve Tayer I'm even | he~efectric evice is relatively

. extremel y f%ffm' ly m'uritqqqiyteirogrih@eatJfé&rms gheehr ileoqexincemﬂpcmbe
efo dde bl d

i nspected b re being efbe d, it is poSsible to avoid manufacturing a

wast e i nf eeil@btRhiEdSiod uiings kaakdad@0 emen cohdube iokecdfipsuriayis¢e 41 is
inferior. 25 Third Enbodi nent The same singl e-sided conductive |ayer filns
21, which haeeamtopeinIngoe rasl édrer ONels comnkehe iabovanendodi vaat-aocaee f or med
using steps shown in Figs. 14A to 14C, which are the 18 19 February 2004
24 and each conductive compound 51 make up each via in the
15 nmultilayer printed wirinc_:.; board 100.

Each pair of conductive layers 22 is electrically
connected by each via on the basis of the same mechanism. The
conductive paste 50 packed and evaporated in the via-hoies
24 is in the state that tin particles and silver particles

20 are mixed. When the coﬁductive paste 50 is heated at 250 -
350 °C, the tin particles melt, stick to, and cover the surface
of the silver particles because the melting point of the tin
particles and that of the silver particle?s are 232 °C and 961
°C, respectively.

25 As the heating is continued in the state that the tin
particles and the silver particles aremixed, fused tin begins
defusing from the surface of the silver particles and an alloy
(melting point 480 °C) is formed between tin and silver. Due
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sanme steps as the ones shown in Figs |Ato 1C. A sheet nenber 81 shown in
Fig. 14D is made of thernoplastic resin and has a thickness of |nmm
Specifically, sheet nenber 81 is made of a mi xture of 65 - 35 wei ght%

pol yet her et herketone resin and 5 35 - 65 wei ght % pol yetherjm de resin, As
shown in Fig. 14D, the sheet nenber 81 has a plurality of 1’92}5?3’{3%529%(“/\0
.recesses in Fig. 14D), which have substantially the sane size as the

el ectric detpcthalfarmawite fatdef gdded  byhhotopdesslvRcCHIMRINN R Stlhe
positions where two electric device 41 are 1O placed. The size of each
recess 82 iBadetofotpe oty £ LoTHTe 16 86 ViterBRLEEré%or greater and

equal to or small er thz%g t he gegth of the reé:esg 82 é0.85n’m in_Fi g 14D)
between each el ecf?§% HRYI EB"AY-Bhef vEPIREM STt aRER A8FMAfndRed®R recess
82 in Fig.._14D e h. of . each r i S .Se substantially
equal to orvé?r%‘?%?st 'dnggﬁé ?%{C}: Cf\kelglse gﬁ?%‘é%lgelztlr%i ér%g\sngget%%%lcﬁ t he
vertical 5 di Leetaon, Ofhilh; s 14 dacEReat WLNESEL Of diengl LI p Aeyuce 4l is
0.9nmin Fig. 14E, so each recess 82 is forned such that the depth is O
.85mMm In Fbg. tHéRodd2i¥ shaglergenber Biledesrdr, oy ihOtoRpEESENTL

machi ni ng. However, the sheet nenber 81 may be fornmed by injection nolding
and so on. Ahtre tbrdsbette rmpernndlsi anldot hed ot bemponenictiinvenhpast e 50
i s packed and evaporated in the via-holes 24 of the 25 single-sided
conducti ve taydscfidersligrsas2Zhdwht ise Fugtud s, tdred sé ngbbigi dhase
conductive layer filns 21 (three films in Fig. 14E) are stacked, and the
sheet menbediBfiugiorpi lageundsr faranest a%keéa§gng§’|°ém§’iadé!d RRRY | Y2 | ayer

films 21, 19 19 February 2004 Speci fical I(i))/, t he, si galle-si ed conductive
| ayer 39 meconduGlel%q KR UDEGEN > LhafdehBh S ‘b%u%'éjv‘fengh‘ & Tatducti ve | ayers

22 faces upward g5, yi ewed, L0F 6, J4Fo WAL IS, BBENSUT age gy ng (he
conductive | ayers an eﬁcﬂ sur.face having no conductive ?ayers 22 face

each other._T e er ' iy L1 h thgeStackad Sigyl £55| ded
conducti ve ?a@gﬁg?i Ignr}gggi@succﬁérit% hgggigﬁ acelj}m(ce t he st gcl?re}jg siCE{gI e-si ded

conductive épy@frddd M® 2% p1ofeahiich tthe ceadustéve bayens B2s a¢ @ mot
| ocated, and the surface o? t he sheet nenmber 81, on 10 which the recesses

82 are | ocadwethtdrecien 1dac ht bé hesrameWresch drei si ngbke-in dedec oaberctr v 1l ayer
films 21 and the sheet menber' 81 are stacked, an electric device 41, which
is a chi conmpmmiiorsukdtesen EBSi stomduciigendmmpoundsg f31tenpd drhean IC is
pl aced i n each space 83 defined by each_recess 1S 82, as shown in Fig. 14E
The si ngl e-SHBF tdFfduby 84S | 4er BRFR P2 ECFRATE| 42| dCat B APV e space
83 includes_two pairs,of via-hol est24 packed \/y}h th%n%oncdounc ivtev%aste 50.
The' vi a- hGTUY &4 % 80 | 8B5t 8" CFAECpaS¥EFons’ whEr € "the” ThHdUct Ve | ayers
22 and thegéufqﬁlate‘fxﬁg%ﬁ,‘lﬁ%c&ﬁe '%%1%?%558%1 £ LG R§dr A9adNENonds shown

in Fig. 14 at 'sink 46, which is nade of aluminum Is plie under
- the stacked,ahaBf néhige Sl 0PL RoRded i 60RGAPbuYE J1ayRd thiel dBndiktard t he

sheet nmenber 21. Subsequently, the stacked body is pressed and heated 2S
fromtwe surdweae20f ahlebsitaekedhbodyo bid tphaseaditifubod r prass made
at the other boundary between the conductive compound 51 and

the electrode 42.

The modulus of elasticity of the resin films 23 1is
reduced to about 5 - 40 MPa when the stacked body shown in
25 Fig. lE is pressed and heated by the vacuum hot-press machine.
Therefore, each resin film 23 that is located around the

opening 35 is deformed to protrude toward the opening 35. 1In

addition, each resin f£ilm 23 that is located on or under the
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machine to forma nultilayer printed wiring board 100. Specifically, the
piled body is pressed under 1 - 10 MPa pressure while being heated at 2S0 -
, 350 C for 10 - 20 minutes . 20 5 10 15 20 25 19 February 2004 After the
pi | ed body is pressed, each single-sided conductive |ayer f| | m 21, the
sheet member 81, and the heat sink 46 are bonded toget her 19&6b8IRB#0Mn Fig.
-14F. The resin filns 23 and the sheet nenber 81 are nade of the sane

t her nopl astYREFES B35 sbnthé? 3P-ét|1§aéli Hyrpeaiosealfed 9o nbkeis helsmt egrat ed

i nsul ati ng base nenber same time, the conductive |layers 22 are
el ectri cal I%Pflorﬁ"t?rdcéﬁnBEf’EH“B? th‘éaﬁ%n‘bftftt%ﬁé”d'tﬂwﬁéundg 5%, léndet%

el ectrodes 42 .of t@ gg tCl_;[I’I %ec%e\ﬁl ce 41 and t Conductl ve ers 22 are
el ectrical 15 c¢dhhdde Fhé oLdRE SrhAReTPAEE | tlﬁep§885é* ?i‘l"’hﬁtt s. The

nodul us of teyb :pagletg of the resin filnms 23 and the sheet rrerrber 8l is
reduced to a 20 MPa when bei ng pressed and heated by the vacuum
hot - pregs machi nen.ThereEOr enet Beesbeel HBODEL & qu%g,t cgases 82
and the resin fil me23 above tﬁe rgcesses 82 are %ef grne lt%iegl)gtrude t oward
the recessans82atThgtod sa mehBeke Nwhitmi23rapdetny, sheeyaeIRgrangl, Which
surround the spaces 83, are protruded toward the spaces 83. Therefore, the
el ectric deeifoemdhgi sheseadscch iy 1mbe2 3 nefliltaki afnbases neaberohctiiech i s
made by integrating and deformng the resin filns 23 and the sheet nenber
81. The nodales dfilmkagiicidly @f tshewnedinn Ffiigl.nsl F23 gi¢ el udhseo frenber 81
whi | e being _pressed and heated is preferably 1 1000 MPa. |f the nodul us of
el asticity®les§ieaterot kAR AP F?Pémsl 33 wdidief Fheasiro fRdAS-Zkaket he resin
films and the shege er 81 fflclt to defarmthe resin filnms 23
and thigshé’efasﬁgfirbae‘rd éiggg LS RE T bdh’a OPOtWearm&tﬁ BRe Jrduilysticity is
smaller th TR AR Febr 4 the sheet
??o;"l%@“{%.ﬁs c}toaftermépﬁg ?8902&? oar Ggla{élg‘hé“qg E

menber 81 wtoore or e pri nted: 8 of each
recess 82 aafetﬁfet@bte/s1srfetflthtspb@vwen@a@l§@atﬁrtq€e Hes3Q HiGRAMBEErS OF
greater and equal to or 5 smaller than the depth of the recesses 82 (
0.85mm i n Bhgthd4ddYndrethsrer) eachnel g6diies dewicaastl ard tikesugiibseal
surfaces defining each recess 82 in Fig. 14D. This is because if the

cl earance kbasnhlMRa, tthanr2®im Lilonet2dr $lowt tos eddiloultdo tformnseet t he
electric device 41 in the recesses 82 and because 10 if the clearance is
great ek5t harinkhed degade d0Q-he recesses 82, it is difficult to seal
conpletely the electric device 41 when the sheet nmenber 81 is deforned by
.bei ng pressed HHY &4t 8§. The BREN NG RALE DFL 11 IHVECPr FLCHERITER 41 is

0. 9mm and 82 ha depth of . .14E. The depth
of each recé?soe@gcmggggfseroar ygas)t%1 Fstaartlntl%'ll?g teoqﬁ”é\Is"t‘ao]!:jo"?gr ﬁ%‘ﬁat*l“’er t han
the thlckneﬁc@tes;h@fet@&tfé&udef/iﬁ@s Ay In ffig esrtts udl rf-ﬁtte;g& of Fig.

| 4D. This is because in the case that the dept recess

greater thaneihenddiicksirssl @O tofant he nﬁ.&%ﬁn"e‘t@r@?vlﬁﬁsdfaiftflﬂeupyﬁ ed W ring
board 100 becones concave on the surfaces above and bel ow the regi on where
the el2Ctricseevithe 4lecsréobdeidiorh 4asishohwn dperBings 35 2Adapekbaske | T the
printed wiring board 100 having the concave surfaces is placed in a high

t enper at ur &f difoSpRREFancehes igrAAtEE harsSthrisd inkmess 89 the defsginmed to

| evel the concave surface. Therefore, a stress that peels the insulating

base nenmbef:8es '%3'ge"rfer‘a?t é’d‘faftlcéééhtﬁoﬁﬁﬁér9°‘Hﬁhe"s‘hb‘(/m“fen FgEriFA and 3A

bet the el d e nber 22 19
Febr vary 20000 L AEN W FEPEAMILIE ] Ao Ioe oA RE S8dT9 9% | ower ed

in the p”é‘rﬁc?%é’!trér£9 board 100. However if the stress that peels the
i nsul ati ng base nenber 39 is negligible, the depth of the recesses 82 nmay

be relagively add tibe 197,€848Mdn}2? of the stack of the single-sided
conductive layer films 31 1is determined such that the
dimension of the space 36, which incorporates the opening 35,

is substantially equal to or smaller than the thickness of
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5 the thickness of the electric device 41. On the other hand, as |ong as
the depth of the recesses 82 is substantially equal to or snaller than the

-thickness of the electric device 41, the surfaces above or bel ow the region
where the electric device 41 is enbedded are planar 10 or convex, as shown

in Figs. 2B and 3B. As long as the surfaces are planar or 13&gbriary 200dn i f

.the printed wiring board 100 is placed in a high tenperature atnosphere and
t he i nsul atiffgebaser perdritic34ilsipldfher redtioal edietedthicot ofvBigsurf.ace, a

stress that presses the insulati ng base nenber 39 to the 15 electric device
41 is generdtiédigtPeRRUBDUMIEAMNCeS 39Tt h ot Fe A 1MeRSERE BAskN ¢ IRacehe dept h
of the rec es 82 is relatively too snalle han_t he thi ckness of the
electric dé\slsiséé %‘i‘?a‘i%‘ée%l?r“r gggsﬂéi‘c et Hr tt%‘& &it PP 1603 HaDJd becone t oo
convex and .t het i fti Y4 N .as [ t 2.0. el ect.ric device
on the con\}:él)?3 éﬁ??g%%%?g caggc?r Fﬁgg%o3%he&rrg’ﬁgggc?g?i%ge?r%“flhcogeé'ﬁ&et he

structuse @roykdsda bya te ramrgd%wioegoﬂsgh@&neivé@ntthjéféu adiment, tﬂg

stacking and integration of the single-sided conductive layer filns 21, t

sheet menbemnodd, anddbéhes ket reigikndbne2d the &l estricalediieLygongection
bet ween the conductive layers 22, and the electrical connection of the

el ectric dembedddd, tax thewsaindBdgsve2 A ayer 3a 22 @ ehingt et @dring

si mul t aneously by being pressed and heated. Therefore, the fabrication 23
19 Februar $o20041 69 okewsnoft hthecqndaveed waifricrg Bsapdat@@ danabeighnplified,
and the nunber of fabrication steps can be reduced. In addition, even in
the case t REPPEr?EIER 2FRRIRET YeVite Hevds tighebagmheanreeer a3 Sheet nmenber

81 havi pg ize corr spa ding 5 to that of the large electric device can
be nol hgd gﬁgof@%%,ws VR ﬁﬁ%ﬁe"r“cc?f"ef SBF?E‘éFror{f%"l Tn3phetFifuced nore
t han wh [ l.at | 39 is f d i th in fil
e when LRg I aULALL 00 SS TRINEL, SR ebBcLaraed yepg, o0l Y tpsatesin 1 Im
the manuf agtyhaNg, et o0h EH-_eFiQéfdzzﬁ@ﬁdb'X?%teithQﬁ QBEHILPQCWIA ng board

100, in which the electric device 41 is relatively precisely positioned in
the insul aiengedaze neddernd9,idLlialtiivegl Yo empmBleect 14 cakhy copnected to
the conductive layers 22, and relatively surely sealed in the 15"

i nsul at i ngrohsab MeitlyeriB9inssl aviaid adhd. sdhkipgi hkedowerriedg imoarte 100
having the heat sink 46 at the |ower surface as viewed in Fig 14G can

real i zZ&2 hi ghinfeats Wiy ipackeafichd 04nd HrWey etosiifeth dedtr essanBat gsias by
assenbling an electric device 61 on the upper surface of the printed wiring

board 100 &g WP eiifdddi Rgsoomemeke e ctlsi @eddvrdRlal . tH Mt iosns

of the space 36 may be relatively a litple greater than thé
thickness of the electric device 41. |

On the other hand, as long as the dimension of the space

20 36 is substantially equal to or smaller than the thickness

of the electric device 41, the surfaces above and below the

region where the electric device 41 is embedded are planar

or convex, as shown in Figs. 2B and 3B. As long as the surfaces

are planar or convex, even if the printed wiring board 100

25 is placed in a high temperature atmosphere and the insulating

base member 39 is deformed to level the convex surface, a

stress that presses the insulating base member 39 to the

electric device 41 is generated at the boundaries 4la.
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In the first and second enbodi nents, neither stacking configurations nor

t he nunber of the single-sided conductive layer filnms 21 , 31 are 1 invited
to the ones shown in Figs . 1 E 25 and 5. The singl e-sided conductive | ayer
films 21, 31, doubl e-sided conductive layer filnms, and res il ns i ng
no conductive layers 22 may be conbined and stacked on a cgg%ﬂﬁvﬂx&Q@X
basis. For exanple, the stackin 19 February 2004 configurati ons shown
in Figs. 6 HBBY¥E0ETi nliilh 7€ gﬁﬁéléh§|Béﬁeﬁﬁhﬂﬂc?fv%h¢eﬂﬁﬂcq|35n8521 31

and the resin fIlﬂS 23 havi ng, ho ¢ nductlve | ayers are conbi ned and
stacked, ma§ehathLett W s %@% W?t%?%é%“%ﬁfpégiéi §l§ctthéCcase 5

hat th | h til
conduct 1 ve TayEr i) é‘F%n@% ks %,rlefe%ée WPk 4F9¥9e%ﬁmsmu.t

d thgo by < th . f
esign in b@o Jar-T e} SaAdTerFE’Fed Aever t gﬂdL conéh}??’ r{%ﬂ% %%}n&sp' pgﬂsgéocess

can be sinplified 1t only the single- 5|d ive layer 1, 31
are LO sf ackpéb@sid e |07 amd EbdveR shpehbe. second enbodi ment, as shown
in Fig.-4, the conductive |layers 22 of the single-sided conduct i ve | ayer
film21 and the eleetirddestd2nefmdher £it@atiniqcnéleNscandlt i ereannees ed by

t he conductive conpounds 51, which are fornmed , 15 by sintering the
conducti ve pastigdes) packed maruflae turangomesh2d deblowébed, abbdves plossible to
connect without the conductive .conpounds 51 in the via-holes 24. For

exanpl e, a &Wﬁe’t"c wém 1gEORMATh 10i0g. 1n|wirkgh éeusdec t Tic atshiieee4d hiss

connecti on, pair of electrodes 42a is formed on the | ower surface of an
20 el ectri cr‘?jlé\ﬁ’é’éall?ﬁ%c*ﬁ%ﬁthtF?ﬁed iR t‘t‘i‘)P-Hstﬁf)énarbésﬁdFWfon each

surfac of e ctrod s 42a. hen e oId |n | ayers 22b

are foﬁhed:%ﬂ the &t % s SPTF Hds grf ftYec ?%ﬂ% 'gﬁd N% | ands

22a of the t:i ve I S,232 e ondi ng or
ccoqlraqltectduvxé 1h9¥QLS 22 \%?y?QPQ@%&P@ d e PYs &I %ﬁwﬁa I'_g

ul trasonic 25 bon ternafi anot her” connecti on s

may al so qu@tlﬁg Bebé al\éalbreaewprmestzwﬂabﬁepalﬁh@ﬁr@h@gar&%%gﬂa ”Bde
of alumnumis fornmed on the | ower surface of the 25 19 February 2004

el ectric devdaoel U0 aavihewee lidntFs gnk 13. a Atherl g@lds bufpse 286, iaedf or mred on
the nickel/gold plating |ayers 22b, the el ectrodes 42a and the | ands 22a
are bonded iy prigssur®e bwandi rpadriad t rdgdni cleperidiyng.padidagringt i weky, ot her
connectlon 5'shown in Fig. 13 may al so be used. To achi eve the connection,

a pair 'of &'EuLraaesuady male ofcALERTNUIAYS FEAREE18A t¥ellidplr byur face of

the electric device 43 as _vi 13. After_the nickel/gold plating
| ayers 22b %&PE™PSFREISBR I RE %‘ﬁ%c‘@s d%f'lfﬁeﬂa‘h‘as thS fRen ﬁé‘rgéﬁaucti ve

-layers 22, .each QEE ﬁiﬁgdfh4é§u§ﬂ91%@%QVf§@d4§2a are electrically
on

connected by Wit e el ectrodes 42a are forned

on a horizontal §Hrfa§§ﬁtqfont hetr?é eghibgraevbse A3 8feVisaWedelniflbgs. 11 to
13. However, the electrodes 42a may be forned in other directions as |ong

as the el ecbnidoakits capsectiionsbetiyesn tdiel elctiedess da and the
conductive layers 22 is possible. In the third ~ enbodi nent, neither
st acki B§ cederygiasi crennest ithebetwdsr eefht il sbligtendicleidrecdagecsi ve

22, and the electrical connection between the electric device

41 and the conductive layérs 22 are implemented simultaneously

by being pressed and heated the stacked body. Therefore, the

number of fabrication steps of the printed wiring board iOO

25 can be reduced and so can the fabrication cost.
Second Embodiment

As shown in Fig. 4, the method of the second embodiment

is deferent from that of the first embodiment in electrically
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| ayer filnms 21 and the sheet nenber 81 are limted to the one 20 shown in
Fig. 14E. The singl e-sided conductive layer filnms 21, the sheet nenber 81,
.doubl e-si ded conductive layer f films , and resin filnms having no
“conductive layers may be conbi ned and stacked on a case-b¥-case basis.
Nevert hel ess, the manufacturing process can be sinplified P Eﬁﬁﬂy

.singl e-sided conductive layer films 21 and the sheet menmber 81 are stacked
as in Fig. A¥meqting §helq CFF&FsﬂﬁﬁﬁPQméﬁbéPdSQPqs?%ﬂqWﬁ}hSﬁ havewer

surface of the _stacked bod t he stacked single-sided. 26 19 February
2004 conduc%% gé 9“&8% tfri"'l n?ge'%‘%\%{%&p”dﬁgtsﬁ IRSE EF§TS 23, beFF @ heet

nenber 81lg§¥a g gzéeg%ﬁ lhﬁgiagqggﬁrﬁgga ?quﬁygég %g er |Ins 21.

In Figs € r'ecess Wwhi ch t he

el ectric dew£es il |Sslde|aseggmcglq;%t e)a%,e],_asfs w9, ntE g«nu]c & sSheet

menber 8la havi ng openlngs 92 may be use own i'n E%eat si nk

46a, whisch diecd Meaberebeasi Nds eshiedc e ;Qf pqracleasgbatfertw%aaée ceram c,
may be piled with the single-sided conducti ve | ayer filns 21 and the sheet

menber 8la.36l@tl B §teclaboy s wiphedionanis angl. odiifi ealki ABShodher r@si n fil ms
23 and the sheet nmenber 81 are nmade of a mxture of 65 - 35 wei ght%
poIyetheremhemh@temeodeméntand 35 - 65 wei ght % pol yet heri m de resin.
However, the resin filns 23 and the sheet nenber 81 may be forned by adding
nonconduct i ve fi Frerifscablpolafesheret herkit orfe t8Si aletr boldeotiser i i de

resin; or nay be only made of pol yet heret herket one (PEEK) or
pol yet heri ildés (EFJE’}C)Ed PR Eﬂﬁlscltd(ﬁ’r wlhﬁéFrrB’b? £anduatddiensayspg P agre

| h | If h | wh |l ed
F%ﬁ."ﬁ@?ﬁ“& PHehbeS, S Pie Sl stRe <B3e LTS 1ok P 2h nave a
modul us  of ﬂSt'tg\' tysda 1 _+:%QQ0 M’m&&@e g,ggey ng; 1t @Prgwge@hen bei ng

pressed an heat e Fermal” resi stance nee at a ater sol deri ng step,

are preferabkyrus@theditd B¢ 4P i 2¥RAALARMea tdlid.f e4RBty 130R3 &f 225
t hermopl astic resins may be used for the resin filns 23 and the sheet

menber 81, arespeeddesthy. t OWREEr ioHS| O\ PegAAIhgrabetialelegtadyagt ageous
when adhesi on between and recycling of the resin filnms 23 and the sheet
menber 81 4Re ¢Bketrha ntede2FricldEebreiardl -2004T orsi aey,at wbhen | bthé he above
enbodi ments and nodi fications, the surface
15 single-sided conductive layer film 21 and the electric device
41arepressaﬂandheated,theconductlvepasteSO is sintered
- to make the integrated conductive compounds'51, and the
electrodes 42 of the electric device 41 and the conductive
layers 22 are electrically connected.
20 Then, the single-sided conductive layer film 21, to
which the electric device 41, other single-sided conductive
layer films 21, 31, and the heat sink 46 are stacked, as shown
in Fig.5. Subsequently, the stacked body is pressed and
heated by the same method in the first embodiment to form the
25 multilayer printed wiring board 100 shown in Fig. 1F.
Although the conductive compounds 51 are already formed in
the via-holes 24 of the single-sided conductive layer film

21, to which the electric device 41 is connected, before the
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of the electric device 41 may be processed for inproving the adhesion with
the resin filnms 23, or nay be coated with an 5 adhesive. In the above
.enmbodi ments and nodi fications, the heat sink 46 is forned entirely on one
surface of the printed wiring board 100. However, the heat sipk 46_nay be
formed partially on the surface or may be fornmed on both §8§:lfe§’8‘é‘9f2@ a
-matter 10 of .course nless the i.nprovenent in_heat release i s required,

§ hed &'

the printed Wi ¥ d-5186°358 P h&Phebt® G U tALg Rl | ed

bondi ng sheet, . I erd.m de.sheet, a thernomsetting resin sheet
cont ai ni ng heé‘t%ld%gﬁgéct%io\@‘g)%?%eré,l o‘?n% F er moprast i ¢ PSR tsdetthe

contai ni ng heal.eenguctiyerds f blileeh s Moy, Pe. ohernad, tc%easggéf(%ﬁti&f the

heat sink 46, at which the heat sink 46 1s conhected to the I'ns St ng base
menber 39, iR préesed aiddmpeatedadhnsi Ofe WolNRBHLhaQRANEEENEIYn 28 erg 2~ WHAT
IS CLAIMED IS: 1. A nethod for manufacturing a printed wring boaré, t he
net hod cbnprirsi figrndieasttepsbolinda pi epakitngea flid sbnEastAvhiddngmaasof a

t hernopl astic resin having an opening at a location in which an electric
device is dfspasddtherepaduistive Playeals t22 .of second resin filns nade of a

t hernopl astic resin having no opening at the |ocation; stacking the first
resin filmand th@lRetoialediod atiloms S6twhRan the epemimy Foramedthé) on the
first resin ﬁi Imis covered with the second resin film inserting an

el ectric deft88 T HhidaY #8s 4Lt DftWaery tRReSRAGR 38 28d4hq RdespEAFNg, in
t he openi ng;,_and_ bpndj ng ,the first and cond resin filns together by
pressi ng angeﬁég iﬁg éﬁ{‘g 05 &M 854 lé’e%gﬁdgféggne‘f‘??%mﬁﬂm the step of

nserting. 15 2. ghenEehlpdehest AdMileeithebel tnd Pl hfoflnlhf St resin

films are stacked 'at the step of. stacking in response to a hrckness of
the el ectrignégHiogeld wihend iddee380i 8a 9l €A thaR dhalcQf d he first
resin film 20 3. The nethod in claim?2, wherein the total thickness of the
first resinthelfigsitsesubstaaht ald yvaqgualblieo oxcss®dimy thanet Hecddd ckness
of the electric device 4. The nethod in any one of clainms 1 to 3, wherein
an el ect r odemped mgnted oire aedartate dfeviilte edlecisi codeecced whereiean the
surface is parallel to the second resin films, 25 wherein a conductive

|l ayer is forHPInvE LFeeTe2 S vhrsénItRes sdedsandustaveilayer filarein a

vi a, ich includes vi,a- hol.e botto by -t he .conductive | ayer and a '
mat er }Agscf oirpg’leg&rﬁ %alr eniiate %ﬁs?‘i[’tTe‘%iézd’“idHcttﬁgeer%\Y%lfe‘,l“‘issz¥@rrr?ed in the
one of theét%q{bq{res' i at pas; tj co sponding to the el ectrode,
and wherein the e 'ect?gaéé%ér%eihgﬂgo% lf(‘:gtt%\r}ec I%‘{/‘glrcoearg&eﬁescﬁelacd%llyy

connect ed bynddiedaat enksahgf Ofn €l ecddd £l i ePNngGki-en bH, t hey shep 9f 30

bondi ng. 19 February 2804 -30 5. The nethod”in any one of clains | to 3,
wherei n a cahiotiicad lyayenniestkar med the @ 1sdtiraee defviere saf the rpecond
resin films before the step of stacking and wherein the conductive |ayer
and an el ect¥nde-sfideHecehdettice deasieore farla elleevencaf | yhe arineatrad bef ore
the step of inserting. 5 6. The nmethod in claim-~, wherein the electrode is
formed 20n #%UrrRack! of 5t A& lEtddelYc Yhmelywheral r t hdns@dddcdons paral | el
to the secqnd resin filns, wherein a via, i ch includes a via-hole
bot t omed b e[cﬁé‘S@oﬂlaﬁcet]ie\‘fé:rll§yg?"bﬁ%l d FBPERS dPSPEF tEACRETIaPedBANect i on
filled int isa-hol.e, | jn.th 1 ft econd resin filnms at a
position i Jzgt{%ce\cé)lrd%(cals’pol(r?]:dilnsgsg %ngt e éel%%:tfg‘éggs g‘ﬁHUP %?‘éfhn? hé &F&EFrode and
the conductiine lidyefr At £l eeihl GRda eoANSEheds net De- 8Bt & hal, s Eor

el ectrical connection. :
41 is inferior.
25 Third Embodiment
The same single-sided conductive layer films 21, which

have no opening, as the ones in the above embodiments are

formed using steps shown in Figs. 14A to 14C, which are the
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7. The nethod in claim5 wherein an electrode is fornmed on a surface of the
el ectric device, wherein the surface is parallel to the second resin fil s,
.Wherein the conductive 15 layer is fornmed as a land at a position
corresponding to the el ectrode, and wherein the electrode and the | and are
electrically connected. 8. The method in claimb5, whereinl8Fcbruaet2¢Me is
.formed on a surface of the electric device, wherein the surface is parallel

"to the secottld &SPAST3T Fe QRGBT NP ncotfudti v Bo | &yhess"eBPREd as a

| and at a Sithi on corEespog ng. to the_electrod er ei
SO Fe efecty

m f gé @Pd v ndtge
el ectrode attd "7&™ 4Rd" & "25e § EcHRRERIRP B Wi ke BbAGn82D. The
method in claim wherein the first. a second resin fi.lns_are nade of the
sanme type c?f%bégf(ﬂ?sﬁf’gd.mmTthpr?eci)‘r#dtfaiqﬂYCI 3?%5,’“%&%% Jtshé‘afjier%g and
second resinpfikgBeare fal 68 gbignk §"RST Al Ere e MU d Beshasid C
nodul us of the first and second résin filns 1s 1 - 1000 MPa, I1n the step of
bondi ngs 3Qsl_1lgs5 tha gMeishpd1 pEtRAYiAN&e Hellmi MRs s iowd Gn WREL €j4b t he
met hod includes a step of formng a heat rel easing nenber on a surface of a
st acked bodyieofsHelette nfdntsdr a8d s&coadplul@lEebr vdr we2@@4es3B2r ewod fil M6
after the step of inserting. 12. The method in claim 11, wherein the first
and secondreessnefiimEigndl 4the Wearhried emsiuhgtaphibetlartdicheaded iizeget her by
pressing and heating a stacked body of the first 5 and second resin filns
and the heaf ¥oe RASRTHF ifedisericaf térarhieviticdp 2gR £OEREAGPY HO thre@dessel easi ng

menber. 13. A nmethod for manufacturing a printed wiring board, the nethod
conpri si ngM2RBIR{BHRHIL MR PRFEHAPPAGVEELRLR FeRBEF LhadRY bFe 4 1t REFmopI asti ¢

resin P@vin? a_hecess or.an g enggg aké%ltxggion int ich_an.electric
device 1s HF8pdsed; " pFefafng a pitr aiity Sof TesinTr| g %8%@?_ 3
t her nopl as&igﬁfﬁéé‘oﬁf% B9 P8m2RERL NI QEeLPEE'CT%aE &1 3 or §%nﬁ%é99 the

resin El nms an e sheet nenber into a“stac body so that e recess 15
or openi ngef o rak aaptheoshant reeelsrss s castiredneid. e )r 8stfedh | M
inserting ari electric device in the recess or the opening; and bonding the
resin fil nsadinc Idee rifccakvireaber dnd peesicaly sndf dresd ided inhegrestn fil ns
and the sheet nenber after the step of inserting. 20 14. The nethod in
claim 13, wéeesi rB2 hi rFfdgesd 4@nd t he openi ng has substantially the sane
size as the electric devise. 15. The-nethod in claim 14, wherein a depth of
the rédess and tihe 8RANNRYE 22 PUBEESAEi S Iiy BRRAIC PG BRPEFAI Y llthan a

t hi ckness of the electric device. 25 16. The thod in any ope of clains 13
to 15, wheTE13 AR ég‘tatlg(?é TRAG g P HRR e ahlée Sflefcﬁé){(élcg 5% devi ce,
wherein the Syrtage Lo PALAIdBled Bl #94D 14d M mppher ey & £qpduct i ve

| ayer is fornmed on a surface of one of the’resin filns, ereln a via,

whi ch inclyfdes1actirachgkeibotdonrd oR¥mhhen coNHUQlisy esbayssn s easmat eri al
for electrical 30 connection filled in the via-hole, is formed in the one
of the resEnikifobmed saichoshit @hecaepespiondi.agmino tIre Fégeci4mdeheand
wherein the el ectrode and the conductive | ayer are

20 sheet member 81 is formed by hot-press machining. However,
the sheet member 8l may be formed by injection molding and
so on.

After the sheet member 81 is formed and the conductive
paste 50 is packéd and evaporated in the via-holes 24 of the

25 single-sided conductive layer films 21, as shown in Fig. 14E,
the single-sided conductive layer films 21 (three films in

Fig. 14E) are stacked, and the sheet member 81 is piled under

the stacked single-sided conductive layer films 21.
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19 February 2004 -32 elecfrically connected by the material for electrical
connection in the step of bonding. 17. The nethod in any one of clains 13
-to 16, wherein the resin filns and the sheet menber are nade of the sane
resin, 5 18. The nethod in claim 17, wherein the resin filpns_and t heet
menber are heated at a tenperature, at which the elastic ﬂ@ﬂﬁ%ﬁ§“ﬁ?89%
:resin filnms and the sheet nenber is 1 1000 Mpa in the step of bonding. 10

19. The nethod i Aranyfépelby - cihf fengdersidsd %%?%?ﬁl‘f?'léa#@trhgﬂl‘?%cl udes a
step of form ng a heat rel easi n g‘o gﬁ an o%éer snuc{u cleveo$ aersst acked
body of th%llae%ei ACRFRAE Sard tfthae ERERS LAY 12 { tep ot Hserting.
20. The ne in clalm 9, wher re f the e and

t he heat %5‘ g‘?%%%lur? ar’f‘e g Vé%'e’ %ondg‘ 3% fh?h thu|T’1r31 ltsh'eeé'?g éO%Tpﬁdl ng.

21. A pri “LSQ ripg 9&%&%@&@&& z@nahese!aahl pgrbase mmﬁg,nomhl chis

made of therrm astrc resin and includes a space wthin the insulating base
menber ; angoﬁé’ué&@éeﬂﬁéﬁs deyi £fne WHGH dtderan ehecihese métbarisah is

| ocated in the space; d a conductive layer located in the insulating base
nenber, wheg ?lrlefdhﬁlehet&ler odecrad stihg lecsddeti send wyeirveal eyet edtlmiscal |y
connected and wherein the insulating base nmenber is nade froma m xture of
pol yet her et herdegttoneneesi thans updlaget hef i ihde segfhked25 U leHsd dedi nt ed
WI ring -board in claim?21l, wherein the insulating base nmenber is an

"i nt egr at edomdayt bfe .:-lap'lq;rr glilng D, cAsVALER |G CRABRELAVBNERYSTrs Ré resin

filnms has an opening, and wherein the space |ncorgorates t he openlng 23.
The print earwrrqmgl%@éred’u Angl Ben M L3R Rdi fhEnE ?ﬁgd?%‘ﬁl!?% 8das&menber s

an 30 inte rat ed bod a ral it Si f|| heet nenber,
wher ei P t 1 ‘?Te%/ﬁfe‘?‘ sne'£ raéceés Srtegh gﬁenl ) ’éﬁ\/\i'er ein the space
i ncor por at es thgd HECceRs o agfﬂe_ g_%\%n&gnduc gggwgr%/ll 41-233% 2fe The

printed wiring boardlnc erein the resSin | ms have el astic

modul us of g 4lo v gl%elypfi‘laér@ HaRKRy &8 PRIAIUICawheBet {ip, asich {41 ms are
pressed and heated to make the insul ating base nenber. 5 25. The printed

Wi ring boaf ¢rip ebabBnddr whereid 4 hesiesbn, falamdmtbdheashebtenenber have
el astic nodul us of - 1000 MPa at a heating tenperature when the resin
filns and dhersheet irepbacedrin ;Ha@@s@daanche@ﬁerIQd) byakechhee¢emsl ati ng

base nenber.
15 82, as shown in FJ.g 14E. The single-sided conductive layer

film 21 that is located above the_Space 83 includes two pairs
‘6f via-holes 24 packed with -the condactive péste' 50. The"
via-holes 24 are located at the positions where the conductive
layers 22 and f.h‘e electr.odes 42 can be electrically connected.
20 Then., as shown in Fig. 14E, the heat sink 46, which is made
of aluminum, is piled under the stacked body o©f the
single-sided conductive layer films 21 and the sheet member
21.
Subsequently, the stacked body is pressed and heated
25 from two surfaces of the stacked body by the vacuum hot-press
machine to form a multilayer printed wiring board 100.
Specifically, the piled body is pressed under 1 - 10 MPa

pressure while being heated at 250 - 350 °C for 10 - 20 minutes.

20




26. The printed wiring board in any one of claims 21 to 25, wherein the
el ectrode and the conductive | ayer are electrically connected by a via,

:which includes a via-hole bottomed by the conductive |ayer and a nateri al

far electrical connection located in the via-hole. 15 27. The printed
wiring board in any one of clainms 21 to 26, wherein a heatl9dsbaasi 2P4enber

»1s located }gptear %Href af ecP O%F}:i %%%%@teldr,]g%;jcaﬁ éggﬁgggﬁgEdzcsdrﬁd%chwgri nt ed ‘

Wi ring board in any “one of cFal to’27, in I nsul ating base |

rrerrberisr@aﬂpef- | y;0 Ve 3R g20 kN id boar d
in claim?21, V\helfefilg%tEé'?ﬁ%ilﬁﬁ%mgg‘?g@ngﬁbe% stﬂr%ggga:‘tr%?ng}émrﬁ )%t?gre of
65- 35 wei ghidhRel welgrenathenkekananr @8i Bigndl 8b: 65rnweighti% RQhyst heri ni de
resin. 25 30. The printed wiring board in claim?21, further conprising a
plurality ofnd niher sayer pendect 8veanenheds enerdednen thkembpsukatdé ng base
menber in a nufti-|layered manner so as to provide electrical connections
bet ween5t heesdmdust itheeyl ayerseddildi hkerental eydrosmaBé.thiEhénpegndesd wi ri ng
board in claim 21, further conprising a conductive nenber 30 enbedded in

t he insul atingglegdagneapemenpaers3fo bht dihesrny it the spadectine to

provi de an _el ectrical connection _between the conductive |ayer and the

el ectrode. 12YRgSFeBrars 12004 1584 1321 n FRECORI T R Yy TRE PORGUF iVl ai m 21,
further conprising a_plurality of caonductiv rs_enbedded in the :
i nsul ating® 5}&8‘1&3%3?' i 479 'f‘r%? teil-efcaVéDrdgecf ﬁéngg??ggo?ﬁﬁcbrfl"t e C&fduct i ve
menbers bei,ng_proyi de ' I cgnd [ o] roviding 5

el ectrical 420%§%c%%n€°rg%f%/\£%ﬁét%é%rgnggctg?%egﬁggggg%?\l%ic{%@reec\r%te%l ayers
and ongg of ;1 hengongiet hyen SENDLT £ Dl G H AALRE Adh@neYt to the space to
provi de an el ectrical connection between the conductive |ayer and the

el ectrode. 33. Arps imdlaed usi 6 Engl daadicd tqo8pritd pes i dnd DSWd ikRg base
menber, which is nmade of thernoplastic resin; a plurality of conductive

| ayers enbehdet membdre 8 hsis atedurdshser neher 5 - & OmMPtai whper edingnner; a
plurality of interlayer conductive nmenbers enbedded in the insulating base
menber, eaphedted hardt &ydagpdr byndtbei veaaeiertP thdneg snadechioem a
via-hole fornmed in 15 the insul ating base menber between the conductive

menbers i n"EREFFER T thayeh e LETOSRdRE 3 RPH Ndohe FRF eSS el 2Rt BRe vi a- hol e;

and an electric Vi ,_which.has an_el ecttode thereon, enbedded,in the
nsul A ng BRLE Tbar T KO P REES AP b At et &1 BRTTT SOIBUTEE41 e

el ectrode bglno "{Jh%CtrFeiz:fé@Qe\é §9NN&GLAd W, t BLang Of n 116 C9RdYRS I MR | ayers.

.,0 a4. The printed wiring board in claim 33, wherein the insulating base

nenber is dpgia heaBez §1 XtiHi@ OEupobi el haletBaEketone arespro@itied
pol yetherim de resin. 35. The printed wiring board in claim34, wherein the

i nsul at i ngcdsamsi M apaicesmd8de 25 froma m xture of 65-35 wei ght %

pol yet her et her ket one resin and 35-65 wei ght % pol yetherim de resin. 36. The
printed wiring Fogreforecl &ilve 3deckiFdceideviige diledtsr s@ 1gdd byhdheonduct i ve
| ayer _are el ectrically connected via _a conductive nmenber enbedded in the

i nsul 0 ngt P HA I BABE MEMETelfe PRIl iRAdfoPE FRFFEERT IS B89 nsul at i ng

base. merrbec{efand .con%g%ti ve

orming resin films 23 and the sheet member 81. The
modulus of elasticity of the resin films 23 and the sheet
member 81 while being pressed and heated is preferably 1 -
1000 MPa. If the modulus of elasticity is greater than 1000

25 MPa, it is difficult to heat-seal the resin films 23 and the
sheet member 81 and difﬁicult to deform the resin films 23

and the sheet member 8l. On the other hand, if the modulus

of elasticity is smaller than 1 MPa, the resin films 23 and
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e

conpound filled in the via-hole. -35 37. Aprinted wiring board
conprising: an insulating base nenber nade of thernoplastic resin and
‘formed in a printed wiring board; a plurality of conductive |ayers enbedded
in the insulating base nenber in a nulti5 [ ayered manner, the conductive
layers being formed in a horizontally extending shape and t9dishguasy P0hed t o
define a reghonndac\hefbe PBICONSNAId BehaY e} doorebRadiedriathWalty of
interlayer conductive nenbers enbedded in the insulating base nenber in a
mul ti-Iayergegh manner, the interlayer conductive nenbers being provided to
connect the conductive layers in different |ayers and being arranged to
define the regi omienslizg avhiealehnoec as erd2ayerp mafwhatiliyw e enetderovidenbedded;
and an el ectric device enbedded in the insulating base nmenber in the
region, the etkeardncelevf c20 hai¢noneters rotegrenteh aneé ehwelrtcabty
connected with the conductive |ayers, wherein the electric device

i ndi rectd y sfiadgen EBapy-hehdephB ALt PAF a5ess afefBelr( - 85 an Fike pEd ht ed
wiring board clainmed in ¢laim37, further conprising conductive nenbers for
connect i ng RS8N Q3°Yd&d o5k iend e¥dfiguéti ¢8d I"'Qﬁef’gftﬁﬁélcﬁﬁﬂﬁé‘f?ﬁ/e
menbers bei .enbedded, in the insulating base nber. .39. The. printed

Wi ring boafge%&nd‘inﬁeaalcﬂ AT fg E\?\/ﬁgé% i Ebh'e Eﬁt"%rjr%ybeercaélgﬁdbgt"rl{/ee 20
menber.s an dugt ; he; sa ,al.. 40. The
prinod o e T80aRare T R Re A R oo L S A ATRE LR, o i
nmade of di fil,aeeht tHBILIdAr fd QBVERE 4 NSW BhiNfebassesmebeha ey fagat sink
bei ng bonded on one side of the insulating base nenber closer to the

el ectrio dayi eaet BaBathecot hergidateofcntane tie HBgthas f nghdasa-gmeer. 41.
The printed wiring board clainmed in claim40, wherein the insulating base
menber is Badeiof isedifnficults td Bealespppiliekadyi bloe vell et rix plewriaki ty of
first resin filnms having holes for the interlayer conductive nenbers or 30
the el ectr#é deen ddre gheeh Berrd SledPndetorAehAYNgeABI YT &sSsacthéandecond
resin filmbeing |located next to the 19 February 2004 -36 heat sink. 42,
The print eE}eWFF‘gng board clainmed in claim4l, further conprising a
plurality of expgsed .conduct.i e t t ot her, side_of the

i nsul ati ng base '?rllxsa?rtc)%ehrl.crl%l%fi g?hlég%r%lfﬁée%c% %%Hggﬁog?dl%lma'isﬁgd f”rllgcl ai m 37,
wher ei f‘sthéafﬁeﬁs{iééa‘é QOVhee AL APEELg Msddacerduciiye haueps e | ocated
on the sane level wth respect to the layered diréction of the tonducti ve
layers. 1 &fdedch dE€edd i 4d efk rfd Mg W15 G ubls@lafedailDyCkaual atd)omher ei n
the insul ating base nmenber is nade of the thernoplastic resin which is able
to be bondsdadie¢ectian edehtbibenede of the electric device 41 in the

vertical direction of Fig. 14D. This is because in the case
that the dépth of each recess 82 is greater than the thickness
20 of theelectricdevice4l, theprinted wiring board 100 becomes
concave on the surfaces above and below the region where the
electric device 41 is embedded, as shown in Figs. 2A and 3A.
If the printed wiring board 100 having the concave surfaces
is placed in a high temperature atmosphere, the insulating
25 base member 39 is deformed to level the concave surface.
Therefore, a stress that peels the insulating base member 39
is generated at each boundary 4la shown in Figs. 2A and 3A

between the electric device 41 and the insulating base member
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certain tenperature, and the interlayer conductive menbers are nmade of
material which is able to make el ectrical and nechanical connection with

. the conductive layers at the certain tenperature where the thernoplastic
"resin is bonded. 15 45. The printed wiring board clainmed in_claim 37,

wherein the insulating base member entirely covers the el 42 Febriagei0de

: t for the elect | t bet the el de. and the
Conduct i ve 191 ATIBRAGTETHED Tt 48 b1 Tyt BUhARSLP BRhERS 1 CPAPAESY,

wherein the, 'ggg'tggg?g%qg%ggl iJ5REL 4 30000l fle ) S ERANE Ol ALy e of

pol yet her et He errm a m xture “of e er ket one

and pol yet ﬁnbeerdéfp % {1] @f@@%@te' r(\]smzé]]lﬁlsp%gfw% éhecfh‘ée&%@n

pol yet herii eny ene” sul fi ernopl astic” polyimde, and liquid
crystal pola@’rﬁcrne %écééselih@zp&\h?t@éi Mé Yd 19, 1921 1ijR cQleaged¥er WL £ N t he

i nsul ati ng base nenber is made froma m xture of pol yetheretherketone resin
and pol get hard Mde kneSisNorf48heTBEePtt DE edlewd dé NPl board in claim47, wherein
the insul ating base nmenber is nade 30 froma m xture of 65-35 wei ght%

pol yet her et her kebaneh ¢ egiherahdn3d5-436 lmeiggid Whpotiypt herf rheéer eess ges

I'NCNF/N/ NCNd#N, / NE/N@ Ny/ N, I NF/Ny/ NF/NF/NCN, 7 NUNSINE/ NCNE/ N@ Nz/ NN NF- /N
@ NT/ N@ N] :82NSENBLNPt ANCha LN / &gud NEA\Wrmemal48r>chan(the tiviclaEss| © >p2<x
X< | 50@7] > <2XPxop<>XD| XBX| K2<TI@@o>5>-@ININEI< 2 @@ @ @ @

@OoEp @ @@ the oAEHEREIRE " 0° Ghan 0D SUrERESS @Y °T WP @aE® 0
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@ogeD > @G o “ QO@

G o 75 03 G B A0 olla™ O o e R0 O D
L XYv}xsnid g Z]Ecg]sﬁlfaifadml&@ %]e%a]l@akﬁa] sal ced al caldpliealeal 6al cal cal ca

] ca] ca]ca]ca ca] ca] ca] ca] ca] ca] ca! v|

>?ey"-ti gMrx kxS b/l 6ad Gahhad il exaltalecal 664 s cahed] € dakaaheahgal cal caj ¢

a]J ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

uLl~. 2_ 8Cpilkxmanver] 23] £a] ¢af ol oh]twa]leajedalthz] c:a]mva]cca]lca]aca] ca) caj] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] caJca!;?vsy S }

$17ITI " gatne s SEBMEZBSPR8AE dE 2F ca]léa}%'a]%] leaq%ar]%rw%%\] )] e®g ca] ca] ca]

ca] cal ca] ca] ]ca] caJca]calcalcalca (]ca]:cat] cal galc I $35CUPUBEE 1' A

X(f( ri¢ device 41 "1is ge aries 4la.

?a] )c;? fﬁi)c)]@ **%T’cpa]%a] na?cg% ca %}eca €a }‘ %C@]‘ga]:gg]iggggagfaﬂsca] l Ca]C

2234444455 %}E er than the thickness_of the electr

}xsni d_Z] ca ca ca] ca ca ca cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] -
ca] ca] ca] C@é@ﬁ&&ﬁh?%t@@-kﬁ@kﬁ&}a@@'f ta8pPinted wiring board 100 become

, K<<0===>>?@ Ac A{ AAAABBCKCLCCDJEE=Fi FGGG} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ead cadroadc almeialtbalreat ea] na] x alicH]icalley] ¢a] easemh Liaje ajhea) ca) ca! G
HH! Hs Jf KKLLLLNNNx OOPPQSTTTYUU

VDVH WK X erhed tasid dleX s ©a Ga]?ca]?é'aféa?‘c%ﬂ]%%ﬁsc-a] cal ca] ca] ca] ca] ca] ca] calca

;1 ca] ca] ca] ca] ca] ca] cal.cal ca] ca] ca] ca] ca caI * 7| Z Jc%f[“[c‘% \f\\]

"NEM AR E beRiFReM “i]%&]“ Sai”é

¢4&) ca] ca] ca]
o el rel ol %4 5300 Rabsehealenls §}39§]’5%~]fc'?]5 3 3?]’ %’] T ool ol
ca] ca] ca] Ct‘?]ggtt ?1"3?‘5 %]&aﬂr&aégq%kqehca} cals alingl eal cads Adrakerliyao* pbpp

gqqrrrNss vv- wwXyyyyJdzPzaz} xsni d”Z] ca] ca] ca] ca] ca] ca] ca] ca] ca
] g?] fa] f?] 7éizalfqalr@abqa] eabcaies calntalcalicakhaal cnd aedaxajsdakcakcal cal cal az
z r nsh
} xsni @5Z] aaleal eat eatenlimaleeapaatcalcapeaweahcdicapodlicul callespeal cal cal cal
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

22, and the electrical connection of the electric device 41

to the conductive layers 22 are implemented simultaneously

by being pressed and heated. Therefore, the fabrication
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layer films 21, 31 are limited to the ones shown in Figs. lE

25 and 5. The single-sided conductive layer films 21, 31,
double-sided conductive layer films, and resin films having
no conductive layers 22 may be combined and stacked on a

case-by-case basis. For example, the stacking

24
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Y 0 flexibility in circuit design in the board is improved.
Nevertheless, the manufacturing process can be simplified if

only the single-sided conductive layer films 21, 31 are

|
|
|
\
\
|
10 stacked as in Fig. lE and Fig. 5.
i : In the second embodiment, as shown in Fig. 4, the

conductive layers 22 of thesingle-sided conductivelayer film"
21 énd the electrodes 42 of the electric device 41 are
connected by the.conductive compounds 51, which are formed
15 by sintering the conductive .paste 50 packed in the via-holes
24. However, it is possible to connect without the conductive
‘cou;pounds 51 in the ‘v'ia-holes 24. For example, a connection
shown in Fig. 11 may be used. To achieve the connection, a
pair of electrodes 42a is formed on the lower surface of an
20 electric device 43 as viewed in Fig. 11. Gold bumps are formed
on each surface of the electrodes 42a. Then after nickel/gold
plating layers 22b are formed on the surfaces of lands 22a,
the electrodes 42a and the lands 22a of the conductive layers
22 are bonded together by pressure bonding or ultrasonic
25 bonding.
Alternatively, another connection shown in Fig. 12 may
also be used. To achieve the connection, a pair of electrodes

423 made of aluminum is formed on the lower surface of the

25
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After the nickel/gold plating layers 22b are formed on the
surfaces of the lands 2§a of the conductive layers 22, each

10 electrode 42a and each land 22a are electrically connected
by wire bonding. In Figs. 11 to 13, the electrodes 42a are
formed on a horizontal surface of the electric device 43 as:
viewed iﬁ Figs. 11 to 13. However, the electrodes 42a may
be formed in other directions as long as the electrical

15 connection bétween tﬁe electrodes 42a and the conductive
layers 22 is possible.

In.‘ thev third ~.embodiment, neither stacking
configurations nor the number of the single-sided conductive
layer films 21 and the sheet member 81 are limited to the one

20 shown in Fig. 14E. The single-sided conductive layer films
/ 21, the sheet member 81, double-sided conductive layer films,
and resin films having no conductive layers may be combined
and stacked on a case-by-case basis. Nevertheless, the
manufacturing process can be simplified if only the
25 single-sided conductive layer films 21 and the sheet member
81 are stacked as in Fig. 1l4E.
In Fig. 14E, the sheet member 81 is piled on a lower

surface of the stacked body of the stacked single-sided
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member 81 has the recesses 82, in which the electric device

5 41 is inserted. Instead, as shown in Fig. 16, a sheet member

8la having openings 92 may be used. As shown in Fig. 17, a

heat sink 46a, which is a heat releasing member made of an
insulator such as ceramic, may be piled with the single-sided
conductive layer films 21 and the sheet member 8la.
10 In the above embodiments and modifications, the resin
! films 23 and the sheet member 81 are made of a ﬁixture of 65
- - 35 weight% polyetheretherketone resin and 35 - 65'weight%
polyetherimidebresin. However, the resin films 23 and thé
sheet member 81 may be formed by adding nonconductive filler
15 to polyetherethérkétone resin and polyetherimide resin, or

may be only made of polyetheretherketone (PEEK) or

pOlyetherimidé_(PEI). In addition, thermoplastic resins.
such as polyphenylene sulfide (PPS), thermoplastic polyimide,
or what is called liquid crystal polymer may be used as well.

20 Resin films, which have a modulus of elasticity of 1 - 1000
MPa at the heating temperature when being pressed and heated
and thermal resistance needed at a later soldering step, are
preferably used.

In the third embodiment, different types of

25 thermoplastic resins may be used for the resin films 23 and

the sheet member 81, respectively. However, using a common

material is advantageous when adhesion between and recycling

of the resin films 23 and the sheet member 81 are taken into
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5 adhesive.

In the above embodiments and modifications, the heat
sink 46 is formed entirely on one surface of the printed wiring
board 100. However, the heat sink 46 may be formed partially
on the surface or may be formed on both surfaces. As a matter

10 of course, unless the improvement in heat release is required,
the printed wiring board 100 does not need the heat sink 46.
A so-called bonding sheet such as a polyetheriﬁide sheet, a
thermosetting resin sheet containing heat conductive filler,
or a thermoplastic resin sheet containing heat conductive
iS filler may'be adhered to a surface of the heat sink 46, at

which the heat sink 46 is connected to the insulating base

member 39, in.order to improve adhesion or heat conductivity.
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-29.
WHAT IS CLAIMED IS:
1. A method for manufacturing a printed wiring board, the method comprising the
steps of:
5 preparing a first resin film made of a thermoplastic resin having an opening at a

location in which an electric device is disposed,; ‘

preparing a plurality of second resin films made of a thermoplastic resin having no

opening at the location;
stacking the first resin film and the second resin films so that the opening formed ‘

L0 on the first resin tilm is covered with the second resin film;

inserting an electric device, which has substantlally the same size as the opening, in

the opening; and
bonding the first and second resin films together by pressing and heating the first

. and second resin films after the step of insertin 8.

15
2. The method in claim 1, whercm a plurality of first resin films are stacked at the step
of stacking in response to a thickness. .of the electnc device if the thlckness is greater than
that of the first resin film.

20 3. The method in claim 2, wherein the total thickness of the first resin films is

substantially equal to or smaller than the thickness ofthe e!ectrlc device.

4, The method in any one of claims 1 to 3, wherein an electrode is formed on a
surface of the electric device, wherein the surface is parallel to the second resin films,
25 - wherein a conductive layer is formed on a surface of one of the second resin films, wherein
a via, which includes a via-hole bottomed by the conductive layer and a material for
electrical connection filled in the via-hole, is formed in the one of the second resin films at
a position corresponding to the electrode, and wherein the electrode and the conductive

layer are electrically connected by the material for electrical connection in the step of

30 bonding.
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5. The method in any one of claims 1 to 3, wherein a conductive layer is formed on a
surface of one of the second resin films before the step of stacking and wherein the

conductive layer and an electrode of the electric device are electrically connected before

the step of inserting.

6. The method in claim 3, wherein the electrode is formed on a surface of the electric
device, wherein the surface is parallel to the second resin films, wherein a via, which
includes a via-hole bottomed by the conductive layer and a material for electrical
connection filled in the via-hole, is formed in the one of the second resin films at a position
iv corresponding to the electrode, and wherein the electrode and the conductive layer are

.electrically connected by the material for electrical connection.

7. The method in claim 5, wherein an electrode is formed on a surface of the electric
device, wherein the surface is parallel to the second resin films, wherein the conductive
15 layer is formed as a land at a position correspbnding to the electrode, and wherein the

electrode and the land are electrically connected.

8. The method in claim 5, wherein an electrode is formed on a surface of the electric
device, wherein the surface is parallel to the second resin films, wherein the conductive
20 layer is formed as a land at a position corresponding to the electrode, and wherein the

electrode and the land are electrically connected by wire bonding.

9. °  The method in claim 1, wherein the first and second resin films are made of the

same type of resin.

25
10. The method in claim 9, wherein the first and second resin films are heated at a
temperature, at which the elastic modulus of the first and second resin films is 1 — 1000
MPa, in the step of bonding.
30 11. The method of any one of claims 1 to 10, wherein the method includes a step of

forming a heat releasing member on a surface of a stacked body of the first and second
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12. The method in claim 11, wherein the first and second resin films and the heat
releasing member are bonded together by pressing and heating a stacked body of the first

5 and second resin films and the heat releasing member after the step of forming the heat

releasing member.

13. A method for manufacturing a printed wiring board, the method comprising the
steps of:
10 | preparing a sheet member made of a thermoplastic resin having a recess or an
opening at a location in which an electric device is disposed,
preparing a plurality of resin films made of a thermoplastic resin having no opening
at the location;-
stacking the resin films and the sheet member into a stacked body so that the recéss i
15 or opém'ng formed on the sheet member is covered with the resin film;
_inserting an electric device in the recess or the opening; and , i
bonding the resin films and the sheet member by pressing and heating the resin

films and the sheet member after the step of inserting.

20 14, The method in claim 13, wherein the recess and the opening has substantially the

same size as the electric device.

15, The method in claim 14, wherein a depth of the recess and the opening is

substantially equal to or smaller than a thickness of the electric device.

16. The method in any one of claims 13 to 15, wherein an electrode is formed on a
surface of the electric device, wherein the surface is parallel to the resin films, wherein a
conductive layer is formed on a surface of one of the resin films, wherein a via, which
includes a via-hole bottomed by the conductive layer and a material for electrical

connection filled in the via-hole, is formed in the one of the resin films at a position

corresponding to the electrode, and wherein the electrode and the conductive layer are
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electrically connected by the material for electrical connection in the step of bonding.

17. The method in any one of claims 13 to 16, wherein the resin films and the sheet

member are made of the same resin.

5
18.  The method in claim 17, wherein the resin films and the sheet member are heated at
a temperature, at which the elastic modulus of the resin films and the sheet member is 1 ~
1000 MPa, in the step of bonding.
10 iv. [he method in any one of claims 13 to 18, wherein the method includes a step of

forming a heat releasing member on an outer surface of a stacked body of the resin films

~ and the sheet member after the step of inserting.

20. The method in claim 19, wherein the resin films, the sheet member, and the heat

15 releasing member are bonded together in the step of bonding.

21. A printed Wiring board comprising:
an insulating base member, which is made of thermoplastic resin and includes a
‘space within the insulating base member; and
20 an clectric device, which has an electrode and which is located in the space; and
a conductive layer located in the insulating base member, wherein the electrode and
the conductive layer are electrically connected and wherein the insulating base member is

‘made from a mixture of polyetheretherketone resin and polyetherimide resin.

25 22 The printed wiring board in claim 21, wherein the insulating base member is an
integrated body of a plurality of resin films, wherein one of the resin films has an opening,

and wherein the space incorporates the opening.

23. The printed wiring board in claim 21, wherein the insulating base member is an

30 integrated bodyofa plurality of resin films and a sheet member, wherein the sheet member

has a recess or an opening, and wherein the space incorporates the recess or the opening.
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24.  The printed wiring board in claim 22, wherein the resin films have elastic modulus

of I ~ 1000 MPa at a heating temperature when the resin films are pressed and heated to

make the insulating base member.

.25, The printed wiring board in claim 23, wherein the resin films and the sheet member
have elastic modulus of 1 — 1000 MPa at a heating temperature when the resin films and

the sheet member are pressed and heated to make the insulating base member.

lo 26, The printed wiring board in any one of claims 21 to 25, wherein the electrode and
the conductive layer are electrically connected by a via, which includes a via-hole
bottomed by the conductive layer and a material for clectrical connection located in the

via-hole.

15 27.  The printed wiring board in any one of claims 21 to 26, wherein a heat releasing

member is located on a surface of the insulating base member. -

28. The printed wiring board in any one of claims 21 to 27, wherem the insulating base
member is made of only one type of resin.

20
29.  The printed wiring board in claim 21, wherein the insulating base member is made

from a mixture of 65-35 weight% polyetheretherketone resin and 35-65 weight%

polyetherimide resin.

25 30.  The printed wiring board in claim 21, further comprising a plurality of nterlayer
conductive members embedded in the insulating base member in a multi-layered manner

50 as to provide electrical connections between the conductive layers in different layers,

31. The printed wiring board in claim 21, further comprising a conductive member

30 embedded in the sulating base member so as to be directly face the space and to provide

an electrical connection between the conductive layer and the electrode.
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AP41 1 conductive members being located adjacent to the space to provxde an electrical connection

between the conductive layer and the electrode.

33. A printed wiring board comprising:
R an insulating base member, which is made oI'thcmloplastic resin;
a plurality of conductive layers embedded in the insulating base member in a multi-
layered manner; |
a plurality” of mterlayer conductive members embedded in the insulating base
mémber, each of the interlayer conductive members being made from a via-hole formed in
15 the insulating base member between the conductive members in different layers and
conductive compound filled in the via-hole; and
an electric device, which hds an electrode thereon, embedded in the insulating base
member without space around the electric device, the electrode being electrically

connected with one of the conductive layers.

34, The printed wiring board in claim 33, wherein the insulating base member is made

from a mixture of polyetheretherketone resin and pol yetherimide resin.

3S. The printed wiring board in claim 34, wherein the insulating base member is made
25 from a mixture of 65-35 weight% polyetheretherketone resin and 35-65 weight%

polyetherimide resin.

36.  The printed wiring board in claim 33, wherein the electrode and the conductive
layer are electrically connected via a conductive member embedded in the insulating base

30 member and made from a via-hole formed in the insulating base member and conductive

- compound filled in the via-hole.
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a plurality of conductive layers embedded in the insulating base member in a multi-

5 layered manner, the conductive layers being formed in a horizontally extending shape and
being arranged to define aregion in which no conductive layer is embedded,

a plurality of interlayer conductive members embedded in the insulating base
member in a multi-layered manner, the interlayer conductive members being provided to
connect the conductive layers in different layers and being arranged Lo define the region in

"~ 10 which no interlayef conductive member is émbedded; and
' an electric device embedded in the insulating base member in the region, the
electric device having electrodes which are electrically connected with the conductive

layers, wherein the electric device is directly supported,by the insulating base member.

15 38.  The printed wiring board claimed in claim 37, further comprising conductive
members for connecting the electrodes and the conductive.layers, the conductive members

being embedded in the insulating base member.

39.  The printed wiring board claimed in claim 38, wherein the interlayer conductive

20  members and the conductive members are made of the same material,

 40.  The printed wiring board claimed in claim 37, further comprising a heat sink made
of different material from the insulating base member, the heat sink being bonded on one

side of the insulating base member closer to the electric device than the other side of the

25 insulating base member.

41.  The printed wiring board claimed in claim 40, wherein the insulating base member
is made of resin films, the resin films including:

a plurality of first resin films having holes for the interlayer conductive members or

30 the electric device; and

a second resin film having no hole, the second resin film being located next to the
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43.  The printed wiring board claimed in claim 37, wherein the electric device and a

part of the conductive layers are located on the same level with respect to the layered

direction of the conductive layers.

10 44, The printed Wiring board claimed in claim 37, wherein the insulating base member
is made of the thermoplastic resin which is able to be bonded directly each other below a
certain temperature, and the interlayer conductive members are made of material which is
able to make electrical and mechanical conheqtioﬁ with the conductive layers at the certain

temperature where the thermoplastic resin is bonded.

15
45. - The printed wmng board claimed in claxm 37, wherein the insulating base membcr
entirely covers thé electric device except for the electrical connection between the
electrode and the conductive film.

20 46.  The printed wiring board claimed in claim 37, wherein the insulating base member

ts made of at least one of a mixture of polyetheretherketone end polyetherimide, a mixture
of  polyetheretherketone  and  polyetherimide  with nonconductive  filler,
polyetheretherketone, polyetherimide, polyphenylene sulfide, thermoplastic polyimide, and

liquid crystal polymer.

~ 47.  The printed wiring board in claim 37, wherein the insulating base member is made

from a mixture of polyetheretherketone resin and polyetherimide resin.

48.  The printed wiring board in claim 47, wherein the insulating base member is made

from a mixture of 65-35 weight% polyetheretherketone resin and 35-65 weight%

polyetherimide resin.




