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WD 2014/ 089048 PCT/ F12004/ 000195 1 Method for
Manuf acturing an El ectronic Modul e and an El ectronic

WRBHWB%#Be present invention relates to an el eCTIRINL000195

nodul e and a nethod for manufacturing an electronic
module. 5 In particular, the inyention relates to an
el ectroni c nodul e, which includes one or nore

c Mepiarieht Maanhereiag ah Tl dn{b'smhﬁléfah@ Hn @?écﬁommﬁodule

. electronic nodule can be a nodule Ilike a circu

board, which |ncludes several conponents, which are

g(gﬁg %I Ry St ruc Lljartgsts% ﬁgﬁcgrgfl{f:‘ﬁ ql%ali‘{w%lq‘?g’g’glf%f mapyfacturing an

léleciconpomedils. can be passi ve conponents,
m crocircuits, sem conductor conponents, or other
sim lar conponents. Conponents that are typically

R R A8 Wikt B el 2 B Bt pae or more

cmn{qmmentts smbtiddd iame msyzﬂlaﬁah bisePTEK B Eioifi® Enoaalérb%ﬁ 'bb 3 Module
a ci rCLHtBHP rd.. The el ectronic nmodules to

3 HERUHo cé’t issludegsevernl W@@ﬂtsah’bmhlatﬂ:mmgcted to each

06 & e1d &

an bee %&?&gy?@‘; iyt ﬁlﬂft go&ﬁ%@g gllsaé%i’ chg?& glrQ[ge mo%lule The

gmmoabmty carsleipassive Icefmpeﬂle&xtﬁ, maioeﬁculfsgsﬁﬁﬂ:&mﬂfétor components, or
allation bases el ectrica onents The task
ém.@ Lomponents, n&gtsé%aﬁ-ﬁg‘n y\p@lmegted to a circuit board

Ftbﬁh ?fé sRtup A emPORH:s. PdSthed %&&%ﬂgﬁ%@?ﬁf gf’%‘lﬁ gnents are components

el ectri cal connections to co
ttha aspEPicaly packeged favgbnnecton to 5 tidmit Hsta:rdnalﬁne elex@ofiaenodules to

LRI Th AR RS B, BE S CL LEUEL BOBLA, LD Wi Ch  ents.

case the construc
|nvent|on relates are closely related to the
nuf act uri ng technol ogy of circuit boards. The

e instpllatiop hass.co8 beenf adiasiméasiorthe bases thab arsezenémtly used in the
%&&Bﬁi@s RSB S fiﬁ%ﬁﬁ%ﬁd}l ba%gsefop Afg %[Q?ﬂ%’ﬂ}ol{ﬂﬁl%ﬂtg Oﬁ% D&SE the base | is

or conponents, or ase
ﬁ@gmvgie coptpolibrgs mathuf mecthamcagattaemhemcbae@ aﬂtﬁﬁg nb@ssary electrical

ghreui.t bo gl differ fromthose used f
Sonmections to %P ¢ompanieR(s §has aFRegn ﬂ]ﬁ,bﬁ@sandtthgseftg@ttarg puafside the base.

tIfIle nhdfeﬂlaﬂbh B&de‘bﬁn B 9Rir-Rit Bb&HOMI WiGHE %ase'm@&gﬁﬁﬁ Iltnégld method to

techni ques, i.e. the substrate, I's of a sem con
ey the invepien wlates are cldselyaclatetido Ha mafufasturing technology of circuit

'baﬁ{i?l’l!'llﬁﬁiéﬁﬁla%%ﬁ%ag ﬁla)cf: Iafsg lIJ)Ie tsozbng 3 h%? bcltssé fc'or exarilgferrz]t 8;:83 used in

I nsul at
the packaging of a component or components, or a base for an entire functional module.

The manufacturing techniques used for circuit boards differ from those used for
microcircuits in, among other things, the fact that the installation base in microcircuit
manufacturing techniques, i.e. the substrate, is of a semiconductor material, whereas the
base material of an installation base for circuit boards is some form of insulating
material. The manufacturing techniques for microcircuits are also typically considerably

more expensive that the manufacturing techniques for circuit boards.

The constructions and manufacturing techniques for the cases and packages of

components, and particularly semiconductor components differ from the construction and



10

15

25

30

material. The manufacturing techni ques for
mcrocircuits are also typically considerably 30 nore

WRXWeH%I%® t hat t he manufacturing techni ques f 8CT/FI2004/000195

circuit boards. The constructions and manufacturing
techniques for the cases and packages of conponents,

and particularly sem conductor conponents differ from

t hamednaierdfeircein bamds WO @Aﬁ@&%ﬁﬁ&%@%@ﬁﬁﬂ{aﬂﬁ%%nded to form
9 manufacture of circuit boards, in that “cohponerit

ph 836G Aigundsthp epmpengny, whick milé grotest ther snmponesisineghanically and

! t,. which, wil t.th t
e OSSR B bR o GOEBR B
cevnpenerfarts Ayploatly prathidiss Olhibh 81160 IROPRRhged dBiHondStSo be easily

connector parts, typically protrusions, which allow
t 6 1AE ReidRd Pediiipn AB tie ¢isuidoankindythg dedtediconndvtions to be made to

cor » | 0 i rcuit board and the, desired

o a8BE b e Dl ofy Vo A5 p s Wi Geieit e
camperaniars aatidd the tesedb opRIAUE keHes onWhé G20 BPBfRtactual
the connector parts outside the case to connection
ZRongR: athequehydacly therogmarenighn be somnestedtas dasited to its
t§ﬁ&ﬁg@ngyich the conponent can be connected as

desire 0 its surroundings. 10 However, conponent
cases manufactured using conventional technol ogy

ggnand a considerabl e %nnunt of space.. As electronic

OVEEE REPENGHSGRRFSIpUured REpg coreentigrs] tehnplogji detngnd a
lohEiAabie fRRRP c& 2 ectiMll Clbviddk ﬁaw%rg%cs%{?lﬁf, $here has been
not essential, and create unnecessary costsS. Vvari’ous
cotirendrto elininate eqriporenheaiss, véhich hkenp dpace] op@adt éssersial \o@d create
t.hi 15 problem One known solution is flip-chip (FO .
ﬁé’@?"ﬁéﬁ%}é@’?s?% VagdorEho SHepatsiag sarthedsihage et dveloped 6 solve this
qeoglement s are installed and connected directly to the
surface of the circuit board. However, flip-chip
technol ogy has nmany weaknesses and difficulties. For

. Labi ) f ,t he.connections, can be,
sl iR PR Bl BRSSO 5 sBicomtucto
reenipanétaire dhstekdemdabhatdiBlinR e té R soifhedbitthd ea&dt board.

d the sem condquctor conponent, In an attenpt to
3\5}8? eﬁéﬁ%‘%ﬁ?&ﬁ‘ﬂ]ﬂ@i@&lﬁé guany veeglpegsrseangd) diffiquities. For example, the

- gg]gh?girg loF theMahhiLRaY 8k BES ro‘EFe%]ﬂ %@ﬁ%aﬁﬁ%@ﬁg&’% which

Dbetween the sem conductor ‘c
dngehanigal stresses arise between the circuit board and the semiconductor component. In

an attempt to avoid mechanical stresses, a suitable elastic underfill, which equalizes
mechanical stresses, is added between the semiconductor componeﬁt and the circuit
board. This procedural stage slows down the manufacturing process and increases costs.
Even the thermal expansion caused by the normal operation of a device may cause

mechanical stresses large enough to compromise the long-term reliability of an FC
structure.

US patent publication 4 246 595 discloses one solution, in which recesses are formed in
the installation base for the components. The bottoms of the recesses are bordered by a
two-layered insulation layer, in which holes are made for the connections of the
component. The layer of the insulation layer that lies against the components is made of

an adhesive. After this, the components are embedded in the recesses with their



board. This procedural stage slows down the

manuf acturing process and i ncreases costs. 25 Even the

t hermal expansi on caused by the normal operation of a

devi ce may cause nechanical stresses |arge enough to
conmpastipn mri@e‘acih@ tHeoradtomreofithe eddeahidlectncabtordactfGeing formed to the

comghﬁe fug hLﬁe Rafeg M tr%lﬂ%dclzé(;t@é 'iés))%aﬁf i%éq?:?r@efg flalnrﬁglgegtﬁg %té'ucture
mewa@t:@llyldanratxbm tb%is@“nﬂmerlt reistalap be eftached b @nlinttalatien bése, so that

the %Bﬁo&?&&&%ﬁr@@ﬂ@ﬁﬁ?% %ﬂeﬁég%ifp%qﬁo'ﬁ%%r&% I|f:§t§H%etI$ 4, which

are na he “conn
demtan@s sveral Wditerent Tirderiaks and plocessestagesy lapriobrablyayanufadiate cheap

produF%SIna&ﬁéHWéysttQ@ & FRAR Hos gt n‘%%ggﬁd toatﬂe %&%3]0&? used

he ‘conponents are e
ﬂOWﬁ@%@éﬁ’@@aﬁ@ﬁtwatelsérqm 398Qonnecti on zones faC| ng the
bottom of the recess, electrical contacts being forned
to the conponents through the holes in the insulation
JP a\myea"tlonlpijblictatlbs 2008 S 470disedc st cahdl B6ILLIBIE in which a recess is

madEiBE AR caMRtafl th A8 pitarafion AR S SermPbient ™ Sestinmytpoess, with
the campprenés cantpdtizoatetheingttowarde e eurtalcy ofl tHef installdtioh ®abs Next, an

s PATE Eh85h O Dol abe ARSI b b Gt
Contesch ubaﬂmgsrfer tﬂe&zmmpopemtchlemdehmtr@tlhﬁjlamMSyéerd didtfrical contacts

ere FRATEE BeERbn B0 KPR ot BelaPoies h IS Mg donsigeravle

accpaby isdetriande@ Gﬂﬁanlﬂ‘actéﬁﬂg thesed:m@mdaeamgqn@l c@rﬁbcbﬁeln@lm the recess,

for the conp
so thfl 4tk PR <otme iR e SFHE aupsrep AL e e
throughese sdativeito the widéh arahibivhaess of teoinkBlatichoswesd.f aci ng
towards the surface of the installation base. Next, an
insulation |ayer is nade on the surface of the

Heréin glisalokéd i IsOQ rélaﬁ\ﬁ‘elyaélﬁp@/ﬁfd ddeRoMUEPARHIY. for (RARGMELIing electronic
qo nlg% £ e co onent are nade in the insulation
mo %}‘79\“ 27 abwhich 2mesnisalidurable cpmgiuialign cha be achieved.

conmponent, through the contact openings. In this
net hod, considerable accuracy is demanded in

Emhoginanis otihe iyenfien arechassd gndhaeampongnt heing alvsdrie e suiface of a

condutfivd RGES from Wiich Betductiee Fé?é’%bﬂ@ﬁétwﬁ"da'tteﬁ% a‘?@ [di&iGbined. After the
ositioned, to ensure the success of the feed-

gluingpf 6*&@9@“p?f@ﬂétarvBsqlai'ngn*éatﬁrlatlwean\uhlﬁ!h BUKeungs tag cemponent
attaéﬂéatt@kﬂeaédngﬂcthféﬁéfér :E'?érﬁie@l d?i EPét@a%‘ﬁ@d %&tl‘fé difaBd bRk ¥onductive

npl e and econom cal nethod manuf act uri ng
'ayew&'@f fhgraldng ﬁﬁwmcempompmthfeﬁﬁéhrauma)are\mﬁcz:maée through which

electRENMtRY ah BEHAREE bERREHTHE LdRitchRNaPS fHthE ¥sithuctive zones of

the component. After this, conductive patterns are formed from the conductive layer, to
which the component is glued.

According to a first aspect of the present invention, there is provided a method for
manufacturing an electronic module, the method comprising: taking a conductive layer,
taking a component, which has a contact surface, which has contact zones, gluing the



Enbodi nents of the invention are based on the
conponent being glued to the surface of a conductive
| ayer, from which conductive | ayer conductive patterns
are later formed. After the gluing of the conponent,
an insulating-material |ayerggwhich surrounds the
conponent attached to the conductive |layer, is forned
on, or attached to the surface of the conductive
After the he cQ nent
°°”fpé’§8“fr fir Eﬁ §'dﬁr°é C?h%ﬁgﬁr%v@?e of thecgandugtive layer,
ma:ctmgwammsalaqa@mrfaorawd mhmn\m&auﬁdseme @Bﬁﬂpb@heﬁ’(?lde@){é the
e_cqnponent,

e con one t
conﬁw“ﬂye '%VSH&Jd‘H bE?\{ B%\'%ﬂ"@r%éhea?%‘df’ﬁtf"ﬁéayqfr Bkipg éeed-throughs for
connedtitigthé venthetyehes dithe vBingbndrih BleeBRBMNBRe bSndlictiMayer, and
ccord to first aspect of the present invention,
mali"f'ﬂe?@ §%%€H§d{ ‘%6‘3”? WE 1a¥8Enuf act uri ng an
el ectroni c nodul e, the nethod conprising: taking a
conductive layer, taking a conponent, which has a
contact surface, which has contact zones, gluing the
3a conponent, fromthe side of the contact surface,
to the first surface of the conductive |ayer, making
an insulating-material [ayer, which surrounds the
conponent glued to the conductive |ayer, on the first
surface of the conductive |ayer, making feed-throughs
for connecting the contact zones of the conponent
el ectrically to the conductive layer, and making
conductive patterns fromthe conductive |ayer. 4
According to a second aspect of the present invention,
there is provided an el ectronic nodule, which
i ncludes an insulating-material |ayer, which has a
first surface and a second surface, at |east one hole
or recess in the insulating-material |ayer, which
opens out onto the first surface, at |east one
conponent inside the at-|east one hole or recess,
whi ch conponent includes contact zones on that side
of the conponent that faces the first surface of the
i nsul ating-material |ayer, and which conponent is
positioned in such a way that the contact zones are
| ocated at a distance fromthe |evel of the first
~surface of the insulating- material |ayer, a
conductive-pattern layer, which runs on the first
surface of the insulating- material |ayer and extends
on top of the at |east one hole or recess in the
insulating-material |ayer and at the |ocation of the
contact zones of the conponents, a hardened adhesive
| ayer
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in the hole or recess in the insulating-nmateri al

| ayer, between the conponent and the conductive

| ayer, and conductive-nateriaf formations penetrating
t he adhesive layer, for formng an electrical contact
bet ween the conductive-pattern | ayer and the contact

Accootigs tood sedond aspaqiontigtpre<amt mvdmﬁcﬂrb ltr%r@ti\mm@@:e@n alteetromc
mo&% %anB{] gés‘b %\ f@ﬁllﬁ %g tg{éger ent Iv«{ Wé’%glazf‘ﬁstbec ace and Ea second

surfaaa_ma‘th iﬂ}IsU?ra*e hale bamcﬁ@d inythel msatdtuﬁgaimm e wh_lBDndipieﬁ@ out onto the
. i_nclude unpacka 0 ed in an .
rrs e oL e S RO R iR 2501 oRR Pl eaed whion
corrp:@nanttmeludps d:cmtem_t epied orethaf sidé of the gomdbhed thdt Ifad&ﬁitﬁ@first surface
o LA S5 S0 SR Sl Syt o
conmcuzmxfesme ddmamldesztiardmame!fﬂdu E@]ewﬁf ke firstruuifacd o tad 1rastu|atmg-
n t echn
matp5R, 3 oo Bl PP v/ shiBebRE P it i EREE e rsulating-
mateoalﬂ:?mu aed 8xtehd$ be gqpaﬁelm at leastgppdiole c}ar&yﬁsszmheaﬁsulat:ng -material
an a sion |la
el B0l 1 B e n B A Y YeherB Ry hérasPedpanesive tayer
in therfutle ehxmassi in tlnémsgatn:g;lnv\gm‘nﬁl lalef, bgiween tiy cormpdhent and 'gne ,
0 | t he co ttac
.con{]%&tﬂvge sUpp Ctlaﬁfh%'g? nﬁ{erlqliormaggns P%%Ef Fré%lthe 8?‘8%[‘133“"‘"’ for
forning an ekclical contdvhbeteebh yhestandiytial patehiaper arldthé kentact zones of

of the JP application publication 2001-53
the g%ﬂ%ﬁe% a correspondi ng attachnent that entirely

surrounds the conponent reqU| res about 3 - 4 separate

Corla3 R adhoftRes ol ulne it 1 = o PR RS, ysbesuge e

possgible| withatheoaig of tblannuenﬂmlttcn oanbiteabadhamicdlly, durablevbleetionic

can, be ent|rel sur.ro ed us
modfl, RAER TSN iR Bl iBeis i Ha) Bl Pfaion base.
because the contact surface of the conponent is glued
to,.a conﬂ ctive layer, so that, in preferred

'”YWO%BW&*# % guilg simplrBanyfactugngsthed, in which

relamemw cﬂﬁérﬁnﬂﬁﬁ(enét@ QreRiquired FR i fedshs, e inveRidrAkds
in such an enbodi nent, the

emb@amﬁ%mﬂh @e étdt %fd"ﬁ@ﬁ!l‘ glpstrpniqyaodylgs cajp be manufactured at low cost. For

examfjﬁuln&hé REEhARIUE [disdlosb@FUS patting Buﬁ!ﬁ:bﬁorﬂ@ 2%‘ €9b 3(?{% references are
gﬁr ah for t§he el ectronlc modu bei ngi ormed. The

to fwg of theBatRay asuaport layen24. @nﬂw@tﬂlgéaxeé 6¢3nd &) aghegion layer 17

are quutré@ I @ﬂﬁﬂ@r@@fcuﬁlﬁ’mshlﬁﬁﬁg hﬁté?fa@{n%ft ERGAERRS bfﬁ%ﬂ&l?nénﬁ of figure
made around the conponent to conformto

8). '§hg&% with the,aid b mmém compongit s aliashed tﬂeﬁhﬁesupmrt liaxer 24, is also
requiredsinrdertt® R 8 YRicRam A s8R ait¥éhment. In the solution of the JP

application publication 2001-53 447 too, a corresponding attachment that entirely surrounds
the component requires about 3 - 4 separate insulating materials, or insulating layers
(publication figures 2 and 4).

Unlike the reference publications, our invention has embodiments, in which the component
can be entirely surrounded using 2-3 insulating materials, or insulating layers. This because
the contact surface of the component is glued to a conductive layer, so that, in preferred
embodiments, the adhesive attaches the component essentially over the entire area of its



attachnment of the conponent with the aid of an
adhesi ve | ayer and a base-material layer fornmed from
1-2 insulating-material sheets. In the enbodi nents of
the invention, it is thus possible to manufacture a
circuit board, W 2004/08941 PCT/ F120114/ 000195 5

i nsi de whi ch conponents are enbedded. The invention

t t [ f _which. I
confl 8, ORISR Sy Syl e BBl B v e o
of agrinawading-maienig Gayen whicksagians thef bash enatenial fortthd elecionic module

Rt R T E T —

thati Dcﬂﬁerm;b@mm@npm ktazgedmﬂnadmwuemrm @neonast talcoaidranal the

t h Hf it .
shafig BNE cBitpbfrt h 2ty Sifocineh Ot sSiblo b B3 d tfmprenensive
attaplerneoicdf the mmnt witrethBed of an acR(eelve payedaod a bafeinmatend layer

SR 6L s containing components can
nagéi@gmégﬁﬁﬂEEﬂgh&%% 0ds according to the
preferred enbodlnents. 10 The invention also permts
many ot her preferred enbodi nents, which can be used to
In thsberabodimintaiof thedmtentiduli it is dimad pasdibEntbagmrifadiirera ditvait dbard,
of such enbodi nents, a conponent's packagi ng stage,
the circuit board's manufacturing stage, and the
assenbly and connecting stage of the conponents, for
exanpl e, can be conbined to forma single totality.
The conbi nation of the separate process stages brings
significant logistical 15 advantages and permts the
manuf acture of small and reliable electronic nodul es.
A further additional advantage is that such an
el ectroni c- nodul e manufacturing nethod can nostly
utilize known circuit-board manufacturing and assenbly
techni ques. The conposite process according to the
enbodi nent referred to above is, as a totality, 20
si mpl er than manufacturing a circuit board and
attaching a conponent to the circuit board using, for
exanple, the flip-chip technique. By using such
preferred enbodi nents, the followi ng advantages are
obt ai ned, conpared to ot her manufacturing nethods:
-Sol dering is not needed in the connections of the
conmponents, instead an 25 electrical connection
bet ween the connection zones on the surface of the
conponent and the netal filmof the installation base
is created by a via-nethod. _
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This means that the connection of a conponent does not
need nmetal being naintained nolten for a long tine

WQRHKORNE associ at ed hi gh tenperature. Thus, tRET/FI2004/000t95

construction is nmade nore reliable than sol dered
connections. The brittleness ofs 30 the netal alloys
creates large problens particularly in snall

ciagide ahichrempbiertts aiGnsiedliak The akwehitiomalae teg einbgiiinentd, with the
preferred enbodinent, it is possible to achieve

cHid af which Asmall and gplishieeqempsment pagkageran feqawmdactured around a
SRHoh s N ANSLOBSPA0 P LE 200 AMRLEE 0 ifiacturing

er structures can be manu u3|ng

r(ﬁbdft@dm sithglecanpereprsharc@aanifectphinge fdtholde &Bi}vhldhgeﬁdﬂﬂé packaged
Thus, the condugﬁg{s bet ween t he c?nponents a
H@E&%el%ﬁifﬁtﬂéﬁta ndigenpgeigdiorths sutace of the qigeat board. The

I
ChERIARLE BUH6 b4 ubIBE AYficaTDse BEAG 1ol ARt Recl-to-

ransi S can be
SR@m pfodoaatThm 5nd ehhapeﬁi‘cult Bbﬁdrmdidumds qataihing cémponents can be

-free nuf urlng process, his
e, by i g gt Pig? qds jaerrfipg tq dhe. mfsﬁe@gﬁnhadlal% derl ess
manuf acturi ng process, fewer undesirable
internetallics also arise, thus inproving the
| Bregnvention plsb 'rpatn‘ﬂts mylnjo pthehpreforedtemietliroents,-Wikieh cant beaded to

e S50 L R P b LS00 s,
GO spa gfﬁgﬁ#ﬁggé fhel éh%mt%ardbsemﬁﬁﬁﬁ&aﬂng Stab Rn@the assembly

15 each ot h e 1nvention also permts o
mnéﬂ:@mw@‘an@moﬁ@ﬁ cemppagnts, ferrexample, taeks btmbmﬁci touform a single

08 TRB Do RERHASH . e SANRRS bRl bS] VERLLE R gictical

takieanitnges ahd p&mﬁts tha&ﬁnﬁﬁﬁtuheof@ﬁlﬂl ArWeHalile B cirbtic modules. A
entjre process anlc 20 manuf acturin mat eri al s can
%ﬂ%@éﬁ@ﬁ%wﬂw sygh 31 ¢lecromgmerule pyMiiatying method can

| thodt ? uﬁhﬁ@kﬁgﬁ ki tﬁt-k&rggdéﬂﬁi%fuﬁﬁg LEEHRY tefL,Hfu

strucCtures, |nness
structure, the conmponents are enti reI y protected
ggnglrcgr%ptﬁg e procegg’ tagclzorging?nth%aes ebodic’nl:ljgn rf?f%rred ‘f‘o above t15: as a totality,

simpler than manufacturing a circuit board and attaching a component to the circuit

board using, for example, the flip-chip technique. By using such preferred embodiments,

the following advantages are obtained, compared to other manufacturing methods:

-Soldering is not needed in the connections of the components, instead an
electrical connection between the connection zones on the surface of the
component and the metal film of the installation base is created by a via-method.
This means that the connection of a component does not need metal being
maintained molten for a long time with its associated high temperature. Thus, the
construction is made more reliable than soldered connections. The britfleness of
the metal alloys creates large problems particularly in small connections. In a
solderless solution according to a preferred embodiment, it is possible to achieve

clearly smaller constructions than in soldered solutions.



10

15

25

30

I n enbodi nents, in which the conponents are | ocated
entirely inside the installation base, the

W HHHE0H#ONns bet ween the circuit board and t hePCT/FR2004/000195

conponents will be mechanically durable and reliable.
30 The enbodi nents al so permt g he desi gn of
el ectroni c- nodul e manuf acturi ng processes requiring

rel at i-)A%|smaﬂleN\StﬂIcﬁE&$c&n3ieaﬂﬂﬁlfacEﬁi’@ﬂ@blﬁi§ iliesmathbd, the vshponents
process sta correspondingly also require fewer

pr ocesdnde faced closer togzathesuShvsa ther condustpisgeivereh dhes components also

Wth t -

i markyode dactier e TRRRRIIRAL o i el BB il e, For
PCT/ Fl0tvld) M33&5intot fepaities, andipakietinteadeldys €an be significantly
conplicated processes. The nunber of

condué?‘ii‘%Fédpattern | ayers of the el ectronic nodule can

al so be chosen according to the enbodi nent. For

exanpl e, there can be one or two conductive-pattern 5

| ayer sThéddithddopealnits o tdefideraapehdtaring payessswhizh ibenvironmentally
manuf afcf:itegqsed on top of these, in the manner known in

the ci ¥-board industry. A total nodule can thus

i ncorporate, for exanple, three, four, or five
conductive-pattern |layers. The very sinpl est

enbod i-NﬁIdDSlsiﬂm/mldﬂn]egs mamfacmﬁng processp ftwtee nnddsirgble intermetallics

o 0SSRl P SLiet B3B8y o R RIRRES

el ectronic nodul e can be 10 expl oited when form ng
conductive patterns. |In enbodinents, in which the
conductbe meﬂmalmds @uewdmer@mnpbmwuw&tommwmwed as the

only onn i on of t 0

conauarifiaiahbas@HAT Riminch ol RPA Thirm AT bg taged on top of
at theatlpetktr.on of the conponent. A corresponding

advant age can al so be 15 achi eved in enbodi nents, in

whi ch the el ect roni c nodule is equipped with a second

C '“_. 3 -
T PLE o el OB e R S sh ARG P bl Pl ciroui
(boards lten bp pesi me:omm:ﬁen evithfthé breventiem IPhlmhem imatesdimlents, in which

E@%ﬁg&’%ﬁ‘ﬁtﬁ' ?lf-f{;‘%&tt& {Qﬁé}%{g ductly efglp 2 lrure]%éﬁ% @le.pe process, organic

ntRFackiihg hbHaBlcaPbd ﬁ&ld%%ﬁtﬁl{%lyve patterns at
the | ocation of the conmponent’. The placing of 20

conductive patterns in the conductor Iayers at the

AFER S B sh OGS BTRERT o B B pmpy st

Sh mbidhy despite the thinness of the structure, the components are entirely protected

inside their instailation base, such as a circuit board.

In embodiments, in which the components are located entirely inside the installation
base, the connections between the circuit board and the components will be mechanically

durable and reliable.

The embodiments also permit the design of clectronic-module manufacturing processes
requiring relatively few process stages. Embodiments with fewer process stages
correspondingly also require fewer process devices and various manufacturing methods.

With the aid of such embodiments, it is also possible in many cases to cut manufacturing
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In the follow ng, the invention is exam ned with the
aid of exanples and with reference to the

WQEWH S i ng drawi ngs. 25 Figures 1 - 10 showPaT/SEM-EYO19S

of cross-sections of sonme exanples of manufacturing
nmet hods according to the inventsion and schematic
cross-sectional diagrans of sone electronic nodul es
QOIS cokinparet o tfoee ¢omyslivatedpro@Bsdsi gure 11 shows a
cross-sectional view of one electronic nodul e
according to the invention, which includes severa
| t
'ﬂ% n%g‘lb%} lfr)f) ﬁr@ﬁgﬁv} gé?ﬁxglfﬁ l?? glgé:ﬂ?&ttb%ﬁc 1%11351%15 rc]%x also be chosen
cRostdimigity ¢hd aylerdidentwWiocdxaldple Ghté @&93@48116 or two conductlve-pattern
PCT/F12004/000195 8 can be, for exanp
|leyray- Addiféonsl, qualﬁp%venﬁq#@na@mﬁqaa ﬁﬁlﬂaéﬁ‘l?aépﬂ%?n topeof these, in the
f
SRR pRELIAL Pl TRRRb A TphEibdubleat s incorporat, for
tetxhinplep thréd) éourpmdiﬁmﬂ‘ Gmduétiﬂemdt&rmhycmfﬁmmrp allnlp}est embodiments
g@ﬂabl e for her reasons, ecommended thail t he
BORkYiape cPp %ﬂxe@éﬂ%ﬁw ey ingepsh OB PTG Op Y. In some

Séﬁﬂﬁ%ﬁeﬂ@)é%h &fzthe éoﬂ_dﬂc%r @ﬁﬁ?@éﬂﬂtﬁn«‘}@ﬁ the e]!éét%hlc fn%ﬂule can be
exanple, I'n such a way t the process Is start
fexploited Iwéxeuﬁmﬁmgt:m@cbﬁe p&t@mppor t layer 12. Th| s
support |ayer 12 can, for exanple, an electrically
conductive material, such as alum nium (Al), steel, or
qﬁféﬁﬁbdnﬁnt@ﬁh WB.ﬁ:M'tHé botfuctoR Kt 8bnnedid o @Soﬁp@:ﬁvhy Wattemed

;»&at terned conductive | ayer 4 can be nmade on

rdhe eenmectisn afi{be serppenent, [tag eendpctof Weré@@@ﬁmléde ¢ppductor
Si.n n h 1
apglgllst% oaﬁg Poc%t% f #id ﬁrﬁﬁglge% u‘g tc%éﬁ\;'nl-: g@g&@dﬁﬂm@g Ran also be

meghatinugraishdiherits, 1ﬁ>oaﬂ¢ﬂ e elpetroain mahﬂ@g eqmp@acpwith a second
film(Cu) on the surface of the support

Rondydtiyerngep layqr, wWhichdslopppd OPéhf‘p?I?Rf’é%ls‘H cﬁﬁﬂh@&a%@ateﬂal of
StHQHQ\Hﬁle (ﬁ% %%n B ks Hf ﬂ‘h%(iﬁslﬂiuo t]ﬂ&ﬂﬁ&l%’%‘f tdiMRve to the

| ayer 4 ductive fil can a e d surtfaced
m@ndlllctlfvmpattemrlamrmenn&wtduieto tlﬁev d:omponﬁlnt)d"li‘h@sesendsccaiductor layer can

B iR PR Rl RSy fodalich B s RSl b plicing of

- onditBive paneds i e cBANIcRIr Syt tht NRALHEE oftht 88@Bonent will permit a

relative 'to the conponents 6. The alignnent is
more efficient use of space in the module and a denser structure.

In the following, the invention is examined with the aid of examples and with reference

to the accompanying drawings.
Figures 1 - 10 show a series of cross-sections of some examples of manufacturing
methods according to the invention and schematic cross-sectional diagrams of some

electronic modules according to the invention.

Figure 11 shows a cross-sectional view of one electronic module according to the

invention, which includes several installation bases on top of each other.

In the methods of the examples, manufacturing starts from a conductive layer 4, which
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nost easily perfornmed with the aid of suitable
al i gnnent marks, at |east sone of which can be nade

waragasdgsd n this stage of the process. Sever al PCT/FI2004/000195

di fferent nethods are available 20 for creating the
actual alignment marks. One pogsible nmethod is to nake
smal | through- holes 3 in the conductive layer 4, in

tdAg byl fol Bial E%Jlé’fa th&8! hpst b hikMle ARLHECtBfing ﬁﬁtenal for the

component s The san® t hrough-holes 3 can al so be
uadudive ﬁyﬁgﬁ igt dmpp@dﬂpo((é_r)t ¥ the conductivesfiim 4 selected for the process is

i nsuj. at i n h b

BB, oh g cEud e SRS et ecbien ARARE o GbEF Sftohs s
hecaanhbARE 1M ihAGmih@hRl Mm £Be ﬂi@oﬁ@dﬂt@tﬁ@ﬁg Sdof @rsﬁpport layer 12.
attached to the surface of the i'nsulatin ag | ayer 4 wth

tFas piodeduie ¢an beasshé o exanmle, iglsuehny wag thad Bieanpeess isgjated from

5.is s ead t he at ach surfa of

Jbh B RoRt ks HprBiin T2n bl Hardilaltc 120fpiog cgpople, an

L UGR QBﬁ‘(ﬁIcu@e nfaferfl) sBER Bs alnifiim (A, Steell 8€copper, or an nsulating
conponents 6 can be allgned to the positions planned

fmatenﬁeswbﬁp@ pehymer 6An whpaitesgedideaduntiye deyenticgh R grade on the

hol es, 3 h [ n
SR rpohE SipaBte B tor Ratbl O hbPRirhd Fidluing method
twell bvaOndbie tikdtet-boayd indﬁstrj@.OEietdoﬁ&ﬁIﬂlvé ¢dyet tarebd manufactured, for

each other, and after thls maki n the aI| nment rr?r ks
aﬁxﬂ@lﬁ]&dbﬁf Hnating 3 ePpRelils Mo g surf: sypport layer 12.

AhAENTRI i ESSE»%%%fqrE%%ﬁﬁ%gbegggﬁéﬁia?e} £2 b1fe surface of

REF torinoiv 1896 U0 The Bombretive film d danpkso bé.a sitfaced metal {ilm, or some
atiachnent, surface qof the co nent i ncl udes the
éﬁ? a[{,]{“ ,Sewalﬁ@é?ﬁ§ 06153%‘%6?13 ¥l ectrical

contact can be fornmed with the conponent. Thus, the

contact zones can be, for exanple, flat areas on the
sIuatéran therfrocdss, copdysdive paitems ere madsr Eomdheganguetive laxer 4. The

Ot %ﬁgflﬁt%g r ot rytﬂ'%lg‘g? f%f %}?ﬁl gglgPS.A-‘{oa@% ?% ag?ﬁs‘ § 6. The alignment is

cmaét @@éﬂyzljwmﬁnéu with @l AigioPBSitdble :iH@m‘dﬁtrﬁﬁﬂ&mt 16ast kéme of which
conplex mcrocircuits, there can be a, greater

Frnbsmade plravlyan this staga Y theraseresirsivy aral different olhbdk are available
; h q _
21{ ? é\%&@n@ E%&?l%}%ﬁ%egfm@%agﬂgngﬁiﬁg Fholif€to make tmhan through

nt sur aces t hat
ddiless ingheodriduetive fiydrl 4 in the Woadeof ﬁltmnmatllagon afeas of 1he

SERHRPES i TROPERUBBH IO + SN ST F1 T gogpofints 6 and

ltths l&ﬁﬁﬁﬁg%é@?a@ Mykh €, TGP SRR ﬁreﬁeréamsi bk Relea@ndeqhiovgh-holes 3,
ayer
f0¥ the allgnment to be carried out accurately.

The components 6 are attached to the surface of the insulating layer 4 with the aid of an
adhesive. For gluing, an adhesive layer 5 is spread on the attachment surface of the
conductive layer 4, or on the attachment surface of the component 6, or on both. Afier
this, the components 6 can be aligned to the positions planned for the components 6, with
the aid of alignment holes 3, or other alignment marks. Alternatively, it is possible to
proceed by first gluing the components to the conductive layer 4, positioned relative to
each other, and after this making the alignment marks aligned relative to the components.
The term attachment surface of the component 6 refers to that surface, which faces the
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rei nforces the nechani cal connection between the
conponent 6 and the conductive |ayer 4, thus

wachiasdidg a structure that i s mechanically nDPET/FI2004/000195

durabl e. The conprehensi ve and unbroken adhesive
| ayer al so supports the conductpve patterns 14 to be
fornmed later from 15 the conducting |ayer 4 and

Preeh@Gkive 1438r 1 THGkHE G khiiTScd AL ccﬁﬁﬁlﬁﬁﬁ% SARRS thgfcontact

The term adhesive refers to a.. material, by neans

WHOBES, bhseaameiontoh an elaetrisel contactemds foonechwith the component. Thus,

C jve | ayer e _proper of the adhesive is that

© R e Fons s, O s esBhOns B PO T gomponent 6, or

C @6t Qkuia¥l§ chamer prpt@di%r&@r@ﬁudiﬁ% RO 88 Rice!of 1 component 6. There
relatively 20 fluid form or otherwse in a formt%at

wiaFq ecaeislyatlcas twa sostheimones ot retrasipisdodhe gumapdwent 6. In complex
[ .0f e hesive is that. after spreading, the
ggﬁg cﬁé’m thgpa caft %Sﬁ %%aﬁer 1%35 PE%‘H’&%"% zgliaeg'. 9

esl ve hardens, , | east
partly, so that the adhesive will be able to hold the

conponent in place (relative to the conductive

| &8y embodigieats, i it preforside tospendantmuch adbesiveen ths attachment
S u ' <A thi rgperty of . .

¢ R St SRS Rl TBE O 6 1 ¥ PSP inaining
abetwieey tHeaostpionbuts 6 ahd thesavnfiagtveheieng. 4lsegate TR (s888n not

luing,refers to . the attachnment of the conponent and
Sestitied e Hilpe o g Seatetrewndhe GArRpRERE oaind fof conductive layer 4
agheRlots the Htthanichl dﬂ)hﬂédﬂﬂ)él b?ﬁve%ﬁq}%c’é d\}l‘én 5 Qo conductive layer

bet ween the conponent an e conduc ayer an
t Rethubaghinving a stsucpira thed is mechanicalipbiose furablei Die Qnprehensive and

ey thn T
ctirdandicriag laxen :adgroddctd @i@%ﬁu&ﬁfetdlﬂinmlétlﬂsﬁ)&gf%s %f?i% £

bet ween the conponent and the conductive Tayer. ter
this, the adhesive is allowed (at |east partly) to

h -he Si is.activel ardened (at .

| Ehe e ahrd e B R B b Rlcal €0 o B B i B e v

2004 hOBROKS coxdutMi2a0d 080 pRiperty Of RNMAUEII VYR thaXRS adhesive can be
wth the aid of the adhesive. In sone enbodi nents, the

cHra thp s of Gircopringtve lewmpwrnof Hgcomnonewgn a relatively
O il 8o, ¥ oeehy s 5,04 8t G @F@Fﬁﬂo% gglg%aﬁ of BRKSirface, Another

contact with the conductive esive used
i Prop#iey efitbe ddlimsiveds thet, aftpr spatddings thichwelhesivd arbensg enéangbe

f or, xagpl e non- condugct i v dhesive). .
ol s R P Bl RpeERE a‘frﬂi B¢l 1t hetile figgpegent in place
u@eldtive ol thé)eotRiustisfel 1hgdrp At 1eastifsil BR dofhpbhént GO RLUE 4 €he structure
film the circuit board, and
in some other manner. A third property of the adhesive is its adhesive ability, i.e. its

ability to stick to the surface being glued.

The term gluing refers to the attachment of the component and conductive layer to each
other with the aid of an adhesive. Thus, in gluing, an adhesive is brought between the
component and the conductive layer and the component is placed in a suitable position
relative to the conductive layer, in which the adhesive is in contact with the component
and the conductive layer and at least partly fills the space between the component and the
conductive layer. After this, the adhesive is allowed (at least partly) to harden, or the
adhesive is actively hardened (at least partly), so that the component sticks to the
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the conponent. One preferred property of the adhesive
is a suitable coefficient of thernmal expansion, so

wd halgohig t hermal expansi on of the adhesive wi pdT/RIA004/000195

differ too greatly from 10 the thermal expansion of

the surrounding material during,the process. The

adhesi ve selected should al so preferably have a short

P ERR ek Wit (BE SIS Y00tiv8 1 St BE0Eer iRty
padtrigionstod ﬂmmdmmeabqheygtdurmg gluibf exedleixiough the adhésive layer to
to hol d the, conponent position. Final hardening can
t1aRles confashit mﬁﬁ%gWWH@HQWH the final hardening can be

pl anned to take place in connection with 15 [ater

process stages. The adhesive should also withstand the

ﬁﬂmafe&ssivfﬂmad ri thereasbademehnts isfigpicatkanicemalive haridewgng epmy, for

oBrle Ea e Pnd BV adirpier (e Ao b sgeC o St that the

HRER Cusel RETHa A smaeﬂie&ﬁa@ab& & té]%tcﬁﬁﬁﬁztlvg lfm, the clrc;llut board, and

el ectrical conductivity of esive is preferab
ithe témepewne Coegeefened progerty bf tliwdheﬂlmﬂsatsuttgble coefﬁ01ent of thermal

oG o tiah e el QiR o Bie afeq e vl B diBi oo Eroatly from
'R iHefmalleRpar@i@oH tBe sﬁﬁ’tﬂm@iﬂgﬁﬁb&nﬁ%‘iﬂg tllﬂ.sﬂ)ﬂ%%s@ The adhesive

sui tabl e met hod, recesses, or through- "hol'es are nade

isglected shedd plso mrrgferr&hb'émva la shewy bardeningdises, @mfgrabb’ affaefew seconds

3 Eltef ol iR e R b RO iy Py SRR ERB08 b P tent

tthmh@iiﬁﬂ@ak/ess a0 S tHeecofgdachtan Pesifibi. G"ihé.l)hal:c&hﬁ@l’can take
than the components 6, in which_ case the alignnment of

WW%@F Smepd fhsr @ﬂaiﬂlar@naig Qﬁ'@ begplanged so Hrg @lace dn connection with

158ty ho s, o )bl gy g ot
dbeexm@e fheatirigte a temp]auanﬂa insthé rangs llﬂ)ﬁec%ﬁ ﬁCtd"t&w times, and other

rocess,  certapn advantages can b | ev
ReSSER F GO e nBiR e o T TRy CRAREA i e Brteghstress. The
| dlectial Bordb @PityA6 2hE Qih3BRSs p§'fe?r§bl?'in & same order as that of the
i nsul ating-matérial layer 11 can be |ocated on top of
tipelgtmgunaierialg- material layer | to cover the
t hr ough- hol es nade for the conponents. If it is
desired to nmake a second conductive |ayer in the
el editabtiboulaitinateriahiagerchid sbircid@ag 8RS MAAtial of the electronic
PCT/ F12004/ 000195 .11 nmade, for exanple, on_the
NGl dorgrample, thesgircaitibegrdhbisne; aguitphlg anethod, recesses, or through-

HERRABAESn the insulating-material layer 1, according to the size and mutual

positions of the components 6 to be attached to the conductive layer 4. The recesses or

through-holes can alse be made to be slightly larger than the components 6, in which
case the alignment of the insulating layer 1 relative to the conductive layer 4 will not be

so critical. If an insulating-material layer 1, in which throungh-holes are made for the

~ components 6, is used in the process, certain advantages can be achieved by using, in

addition, a separate insulating-material layer 11, in which holes are not made. Such an
insulating-material layer 11 can be located on top of the insulating-material layer 1 to

cover the through-holes made for the components.

If it is desired to make a second conductive layer in the electronic module, this can be
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whi ch a second conductive layer 11 is used, the
conductive | ayer can be nmade on the surface of this

waawangpogonducti ve | ayer 11. |If desired, conduBCTF¥BR004000195

patterns 19 can be nade froma second conductive

| ayer 9. The conductive layer 9jcan be nade, for 5

exanple, in a correspondi ng manner to the conductive

f inhdB, for ckBSpIRBH R UG 6f the insARER g%&ggg&i e el érﬁﬁ(?dﬁnents, in
is not, however, necessary in sinple enbodi'ments an

witkich a seenadaondudtivg lasienpl & useddhe omiductivaialyesscanAe made on the

secpond nductiye film9 ca wevey, be _.exploite
Ry i e e e dured 15, G, boretigapritets Gean be
PRLALEAS ags@gmmoaﬁ@ét%tlaye& b?Tﬁ@B@meméla?e@ﬂ&ﬁﬂe%%%i& for

entire nodul e agai nst el'ectronmagnetic radiation (
1¢xagipice i pefrespivding riaeneri td tef comduetteniiinc éritheohanndacture of a

e el B AR DSt oVl Sty Bl cnlfiBinghs Gha when
Eﬁaﬂxﬁdﬁn%%»%mpld dekei MBHEIBs. & Sebhd e8hduel™ AR 9 cBRMowever, be

be forne etween the contact zones of the conponents
eexpivdted e mapy o s.ispeh pugdsitional spage fierdenitertivRgatterns and to protect

' 17 ar de in the .
CHEGLRPRAR PO B ond® RASS bl BolfRGetel ifuion v
bl dih@N Wi tHeluid 60nicR6hd ZQidRStIYd filok Dehd $tHIERE carl Bereinforced and
contact protrusions 7) of the conponents 6. Holes 3,

ovarppend theipstallafiancbast. fghpramplencar Sesedicnd utilized in
the alignment. The holes 17 are made in such a way

that they al so penetrate through the adhesive |ayer

t Fead-thras gle érohgf which eleofricabforttives cxavtiesfotmadbsasieeothe contact

cont ac rotrusions 7, The hol.es, 17 thus extend to the
ey 1 GDBER b oY LEFEhogmae ot heieleotonic module.
geRkaLt aé‘iﬂeﬁﬁ;in-fllibecd?ﬁh&%e]ﬁyé}@ffopﬁle'@&ﬁthr&@hs,eﬁ%?%@ﬂ)&itions of the

by drilling with a | aser device, or by using so
crontact zngies fibltke figarhs dhe wntant prdifusions @ afithe components 6. Holes 3, or

TR A UEBE SR DR g e s

dndudhhewep dehy didy\atsol (Ryi€liatd thrélehne atiRediffeAeYeHthdthas been left on top
processes according to the exanples can be inplenented

Eithfeponiagh ense: ArdoREChiorgeiens Wl ierholesel Tjdneexipnd to the material of
KROWhed R g%d;ﬁ%g)ng ?Lo?t%ﬁleér ?g{it?@t Bhts. Q%ﬁ the? YHagh H% h[é%%, for example,

circuit oW ng, e stages o
rhetdrdiing tvitlva lager Begoe, ®s by using same otheasiritabde mettgdeAfter this,

%%#‘S‘%&i?ﬁ lgﬁ%‘é@@ %8%1@0 uFéegl%cr) ﬁ:nle) ﬁolé/\% ,%g(%ﬁe%:/agse e%ét‘rr?cal contact is formed
between the components 6 and the conductive layer 4.

The manufacturing processes according to the examples can be implemented using
manufacturing methods, which are generally known to those versed in the art of

manufacturing circuit boards.

In the following, the stages of the method shown in Figures 1 - 8 are examined in greater
detail.

Stage A (Figurel):
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12 In stage A a suitable conductive layer 4 is
selected as the initial material of the process. A

wd zpenssdissheet, in which the conductive | ayer BCT/EI2004/000195

| ocated on the surface of a support base 12, can al so

be selected as the initial matgrial. The | ayered sheet

can be mnufactured, for exarrp“l e, I n such a way that

%13&'1%& ab E%u%éb@@%ﬂdu@fﬁ@la}@r 4 8 stiekied af fe 1§1tiBI Qﬁﬁ:ﬁﬁ] d¥3he process,
n sur t conductive filmfor formng t

o tejactiskest) iaywdrckithesontdudioh dayer 4 os lohated an ﬂa?csmfaﬂe of¥ support

PisbE EL sais baRcleriBn oy IHBARFY! BORUe LG LORRTRa s b

%H&rﬁf&%m@t‘],l{m Blatipié, %)suckpe[ Wi tHaf‘& WhiBdbléh 8{5@&%&@1 2 is taken for

such as pol yner. The conduct’lve | ayer 4 can

fmowmsing,faod asnishle epncbyctlm file fmrfgrramg haconsiugtivef lﬂYfm4t ip attached
rface 19& support base 12, for
lhsrﬁ“ﬂﬁ‘? &%t from copper (Cu). The netal

f| I m can be attached to the support base, for

exanpl e, using an adhesive |ayer, which is spread on

tFiw support base 18fcan F@@ made 96y for asple, ansleceably confiyptive material,

gsﬁl'g és Lo Lhe k  OF, %?%gﬁgﬁénﬁge %l.lcl %ynr?cilﬁmét Tthg Iabr?ductwe layer

f4 ¢ambelforohéd, Fhrexaupha be aﬁﬁclﬁhgmm ﬁJ.etdIl filiaso Ieaveeombdieface of the
penetrati ng the support base 12 and the conductive
| sapRort Raserldy fog |e?c@ﬁ nby ipmatgihEomopaen (4 oregngfel film can be

t C ne
a%&ge?(l atb ?l{fb s%fpg&te %%se ‘me an te usql(lf % dﬁeeg{:v% lf%géé %ﬁ%}]s%péead on the
tsnrfa& mﬁtﬁé sdppedt baih &2 br)hmml 8lm ariob® thademinstiogoSthermetal layer. At

jtabl e netho for 20 exanpl g, hani cal | y by

}s|stagg;, th Fﬁ?ﬁ’&&‘?m@?ﬁ qulﬂﬁ’&eméﬂn&iet’ﬂe ’h@ﬂhl d of a laser.
However , is not essential to make through-holes 3,
i nst ead sorre ot her suitable alignment nmarkings can be
Usdhe ¢:ongilé ghFighes béntmﬂem mad¢ penectratingrthsdiuppent badgdwrand the

ity g B alehRet ghrne e e a0 Pphdiohs? me,
t&&poﬁ@fﬁg BCTiwY Shrblibiithéles Bos ehﬂﬁ%lb,f@najé\tﬂmmukh &r cach

t he same alignment marks (throu hol es, 25 3) can_be

LPOEEPOnEHL ﬁamubgﬂm#@llqsh Tb@bﬁleé 3 @ b marn asing Some SRR method, for

b f I B
IS b 5o RS HRD 00Tl Foveve.
| inyiet esdenitial tocraakeathebifghdrolests, aﬁstdaﬁlsen:lb @itizdr Isyitdtie klégrament markings

o p %rutseé to a? 1gn t&e components. In the embodiment shown in Figure 1, the through-

holes 3 used to align the components extend through both the support base 12 and the
conductive film 4. This has the advantage that the same alignment marks (through-holes
3) can be used for aligning on both sides of the installation base.

Stage A can also be performed in the same way in embodiments in which a self-
supporting conductive layer 4 is used and from which thus totally lacks a support layer
12.

Stage B (Figure 2):

In stage B, an adhesive layer 5 is spread on those areas of the conductive layer 4, to
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30 Stage B (Figure 2): In stage B, an adhesive |ayer 5
is spread on those areas of the conductive |ayer 4, to

WO 2W@03804/ 089048 PCT/ F12004/ 000195 13 whi ch PHEFI12004/006195

conmponents 6 will be attached. These areas can be
termed attachnent areas. The gghesive |ayers 5 can be
aligned, for exanple, with the aid of the

t WhRMGhs Ekﬁhdﬁtﬁleﬁts 6 wilthel dMaEKRE T ﬁes%fa,réﬁecgﬁgg Fcﬁrﬁ\ég a{tnﬁcéﬁient areas.

is selecte o that the adhesive suita
sphe adhchive Weers § ten teaitigoed for Gaamde, twith the aidudithe/frough-holes 3.

e icknergdhe afhefip BRE Boneitab 18 PRACBERE SUMPACETs the space
pb%bﬁﬂ‘fé%m@onéﬂt 6":59& lﬂﬂ: @ﬁdu&%qa'}é?rdr {WRén %Hé'c%lﬁ@%ﬁ%mt%fis pressed

t he adhesive | ayer e greater, for exanp
1omo theiglhesivertayer §. Héﬂlhengjp'on@ﬁ 6tiheludesoatt }pmtmm § Ariswould be

it P i B aE re  BARl Srb abOe 1.5 10
Stiin8¢Re iR oTlthd WRRORBELYiBNE AUBthat3hd ﬁfa@@get{v@én {He&omponent 6
co onent can al so be slightly larger than the

tag Smdlich@ﬂ ke hwd! boprepedy Giled. ﬁlélecsarfpmmfm ofthe adhesive layer
R o 5, B e B R e

t attea afifhe sbiohait 6 which Wil RIsaRR bRl thah‘klashﬁaaequate filling.
surfaces of the conponents 6, instead of on the

attachnment areas of the conductive layer 4. This can

bﬁta%g‘ﬁgzig{ﬁ fe %dnﬁécﬂh 8 m gitlfakl? ﬁledd(@gélggla&greﬁ ﬁ%ﬁ?e%& ) tthe

esive, prior
edtachmenti sorfacauf¢he domposiewts §pmpxes<$ bbbletHecattmlﬁm dreay of the
S‘t%é‘ adl n t he %ﬁgeswe on ot h the atiachm_ant ar eas of

f\?‘e \aR %caaﬁa 8HL forexamples B Hipingstlie pampgnent in
Offdhbﬁﬁe Cfﬁ’iiff? P in P& RULTLHR RS Iyﬁ &fko gﬁs&mﬁo Proceed by

el ectrical i nsul ator, so that electrical contacts ar
rpreading the pdkagiverontbioth the tattathnamih exsey of thayendustivbiyeretand on the

t zones, (contact protrusions 7 in the
egi%c%e]ﬁtsﬁfa %g% GHERt™ %% Stage C (Figure 3): 25 In

stage C, the conponent 6 is set in place in the
electronlc nodul e.. This can_be done, for exanple,

AYVE Reing 8pgsn s & edecfninabinshlatordinatipt aleqtrighd po@acts are not
VYof—rHe& RS b&uRA adBEkive layer 5, between the contact zones (contact protrusions 7 in

the example) of the component 6.
Stage C (Figure 3):

In stage C, the component 6 is set in place in the electronic module. This can be done, for
example, by pressing the components 6 into the adhesive layer 5, with the aid of an
assembly machine. In the assembly stage, the through-holes 3 made for alignment, or

other available alignment marks, are used to align the components 6.

The components 6 can be glued individually, or in suitable groups. The typical procedure
is for the conductive layer, which can be termed the bottom of the installation base, to be
brought to a suitable position relative to the assembly machine, and after this the

component 6 is aligned and pressed onto the bottom of the installation base, which is



10

15

25

30

assenbly machine. In the assenbly stage, the
t hr ough- hol es 3 made for alignnent, or other

WOR081/058B48e al i gnment marks, are used to ali gn EGEFI2004/000195

conmponents 6. 30 The conponents 6 can be gl ued
i ndividually, or in suitable ggoups. The typica
procedure is for the conductive |ayer, which can be

h&d FRbohdts dafihg & Mieningend agaclih@t i on base, to be
brought to a suitable position relative to the

assenbly machine, and after this the conponent 6 is
sh{#gf&,.an]geﬁt essed onto the bottom of the

aeton ‘base, which is WO 2004/ 089048
PCT/ F121104/ 000195 14 held stationary during the

aligning and attaching. Stage D. (Figure 4)
bt ﬁ%ﬁ 1D, arisulpiag-metengl asereh i which there pre pig- ﬁgﬁp@ﬂrecesses 2 or

I far
e B a4 B SRR I londhSHRGRRT 4 4 om o o
fHeaoadudivetifRr af Thd ihaﬂmrgdmatarmblalyaybcadlbe thhde from a suitable
insulating-material |layer 1. can be made fr.om

BelyEOEH bese, Wovhisk Fecpess OF Fatitigsiacroriede dassigs andpastiiopof the
g&ﬁﬁ&&h&% 1R ldie lﬁinﬁgoﬁ@ dui é }deﬁ{bdo fTHe[P%lyIﬁ&'IHﬁ'éec@h%e, for
are nmdae usi ng

Suita met hod
m@w anpibered berse kfowx ang Imdelja usﬁthnﬁhegrcbmslmakch mdnstgyndvhich 1s

€ bt et e B S SR S Y el e stago

Sﬁlﬁ’@ﬁce te ddbelifSTa #105 PR Heth RdeAGE oPit 18 btheflis€hirtiéned
esive | ayer as been hardened, or it has

mfﬁenenﬂys é'orfth¢ d@nﬁ@leﬂ§lﬁ fojremnaimt inyplacgrduring theqppeing of trkleensulatmg-
to re in pl ace during the placing of the
3ﬁ material layer 1. 15 Wien manufacturing a
very sinple electronic nodule, the insulating-materi al
| ayer 1 can be attached to the conductive |ayer

BRSNS Ser GEEle 56N T 4 IEYAR el layer 1 can
é% h thgﬁ Aetoh ge ?Jg@f B ?n ducsd Yan ks é%@ 1) éhd 2y process
age

|gure an unpat Cer ned
bmﬁﬂu&ﬂmiﬂrﬁapmerﬂﬂngloﬁﬂm'coﬁduatwerlhméd on top of the
insulating- material layer 1 and on top of it a
conductive |ayer 9. Like the insulating-material |ayer
Jztaget@&*l?’ﬂ§éjg)atl ng-material layer 11 can be nmade from
a suitablFe polynmer film for exanple,

In stage E, an unpatterned insulating-material layer 11 is placed on top of the insulating-
material layer 1 and on top of it a conductive layer 9. Like the insulating-material layer 1,
the insulating-material layer 11 can be made from a suitable polymer film, for example,

the aforesaid pre-preg base. The conductive layer 9 can, in turn, be, for example, a

copper film, or some other film suitable for the purpose.
Stage F (Figure 6):

In stage F, the layers 1, 11, and 9 are pressed with the aid of heat and pressure in such a
way that the polymer (in the layers I and 11) forms a unified and tight layer between the
conductive layer 4 and 9 around the components 6. The use of this procedure makes the

second conductive layer 9 quite smooth and even.
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25 the aforesaid pre-preg base. The conductive |ayer 9
can, in turn, be, for exanple, a copper film or sone

WQEHE{8%i#$ m sui tabl e for the purpose. Stage F PETFIREL/600195

6): 30 In stage F, the layers 1, 11, and 9 are pressed

wth the aid of heat and pressyke in such a way that

the polyner (in the layers | and 11) forns a unified

and tight |ayer between the conductive |ayer 4 and 9

around the conmponents 6. The use of this procedure
mayafacisigrimple sthstronieanodnjesrand thosetincisding eisimpbeiconductive-

Ui 52RO T AR 1R W 1 o

| pRlitded® e Shitetia) Reitohi ¥ SondddtivEhed BYer 14, stage
E can even be totally omtted, or the layers 1 and 11

can be l|amnated to the construction, w thout a

' 9. 5 St G (Figure 7): In stage G
¢ AR [gur A cfache

S Se 12 is detached or otherw se renoved
fromthe construction. Renoval can take place, for
exanpl e, nmechanically or_ by etching. Stage G can _
nHY $53881 Pythe SUPPOE baps fii isdictached enerbenvigesemoypd frodothe gpnstruction.

e - - d.n_stage
BRSSPl 58 B RO R A2 3G R my
1Fe emiteddiben tinbodiglentshikat dbmot em@lostd sppbBpate ¥2.and t he
adhesive layer 5, in such a way that the material of

the contact protrusions 7, or other contact zgnes of

tS@oE WPGEERS: 6 i s exposed. The holes 17 can be

rr%%‘e’,e for@g!)%azﬁbl e, by drilling wwth a |aser. The hol es

17 can be aligned, for exanple, wth the aid of holes

0 l,-(Fiqure.9).. Ln,sta | ... conductive
ol 31 30012 e B Fot e T _ﬁa@a‘f{’ Arspadfpthrough the
Honldfictivedaye qamB ke R1hesies fayet Nan GRAHA Gal Vet PRI BhteAh] diShe contact
grown at the same tinme al so el sewhere on top of the

baeEusians . iehpthepeontaqt epprsnd tlf camyeonsoisduis eknased alfereles 17 can be
a;ﬂgde? i e%gmbﬂe? [,f,‘ ﬁﬁﬁﬁl‘g wiﬁ?a laser. The holes 17 can be aligned, for example,

with the aid of holes 3.
Stage I (Figure 9):

In stage I, conductive material 18 is grown into the holes 17 made in stage H. In the
example process, the conductive material is grown at the same time also elsewhere on

top of the base, so that the thickness of the conductive layers 4 and 9 also increases.

The conductive material 18 being grown can be, for example, copper, or some other
sufficiently electrically conductive material. The choice of conductive material 18 should
take into account the ability of the material to form an electrical contact with the contact
protrusions 7 of the component 6. In one example process, the conductive material is
mainly copper. Copper-metallizing can be performed by surfacing the holes 17 with a
thin layer of chemical copper and then continuing the surfacing using an electrochemical
copper-growing method. Chemical copper is used, for example, because it also forms a

surface on top of the adhesive and acts as an electrical conductor in electrochemical
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The conductive material 18 being grown can be, for
exanpl e, copper, or sone other sufficiently

W@RRedB0da| | y conductive material. The choi ce BET/FI20040008195

conductive material 18 should take into account the

ability of the material to formgan el ectrical contact

with the contact protrusions 7 of the conponent 6. In

OB FRNATThE gRivAE OF the thBig] ERNUHELE YTkl bRk alwet3emical method,
mai nly copper. Copper-netallizing can be performed by

sur whishseserthe gtooving will baich¢rpa  thin | ayer of chenica

copper and then continuing the surfacing using an

el ectrochem cal copper-grow ng net hod. Chem ca

COPPRexhfipl pesbesd, Ghic B1SNPT 8 thE EERAUSRUIghs AeIRstf Q8B Bsing a three-

surface on top of the adhesive and acts as an
ePlaBe deseepr tentmant dter tis|the facd dhronthscare wotallip/iogegdygway that

MR B DRSS U 6 e oo

i) @depokifedwti thE seEaR. ThetBEIeks & thé tdppeLisGh@aised hiing

t he exanpl e process, the holes 17 of the feed-throughs
aplectrochemica] denesiionsi ng a three- 5 stage desmear

treatment. After this, the feed-throughs are

metallized in such a way that an SnPd coating

c 8tagt ¥ & inggniidibtofoty AR eldefridal t&ltadt DetvRen tiaf dodiponbhichara] the

thin layer (about 2 ). is deposited on the surface,

THdugh 4. [ staggl, g%‘ﬁ ﬁl@qreﬁoge ot epseptial o dRGTeRge the thickness of the
o o oositi b .
o o PP Bl A el S R 0 R uch 2 way
t that inctaget U dhe haded By ave ohly filed tvith @ shitable miaseriaheFhefconductive layer

Coheit DRl Systataple, B Mg Fretnbley 1770 dedeatyponductive
fﬁ%@éﬁ oy byMasihe BEme baRP|itdIRziAY Gl tibd@Kablt R&imicho-$i80€e |

oles 17 are only filledwith a suitable naterial.
The conductive layer 18 can be nade, for exanple, by

filhing t ol,es 1 i th an.el.egtrical con Ve .
1l M A RS Rt 1o R b e e 4 onc o
smietgell] e for micro-vias. In the later figures, the
conductive layer 18 is shown with the conductive

| ayers 4 and 9 nerged. 20 Stage 3 (Figure 10): In

StAYe JTFidpe 16psi red conductive patterns 14 and 19 are
formed fromthe conductive l|ayers 4 and 9 on the

surface of the base. If only a single conductive |ayer

4Ir.Li s%ag%s.l?ﬂleicf%sitrel?deconductive patterns 14 and 19 are formed from the conductive
layers 4 and 9 on the surface of the base. If only a single conductive layer 4 is used in the
embodiment, the patterns are formed on only one side of the base. It is also possible to
proceed in such a way that the conductive patterns are o.nly formed from the conductive
layer 4, even though a second layer 9 is also used in the embodiment. In such an
embodiment, the unpatterned conductive layer 9 can act, for example, as a mechanically
supporting or protective layer of the electronic module, or as a protection against

electromagnetic radiation.

The conductive patterns 14 can be made, for instance, by removing the conductive
material of the conductive layer 4 from outside of the conductive patterns. The

conductive material can be removed, for example, using one of the patterning and
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enbodi nent, the patterns are forned on only one side
of the base. It is also possible to 25 proceed in such

WQ24d8%Hht t he conductive patterns are only fBEFERN/H00195

fromthe conductive |I|ayer 4, even though a second
layer 9 is also used in the enppdinment. In such an
enbodi nent, the unpatterned conductive |ayer 9 can

agthing Althodamat fe wﬂﬁel? ¥BE BRI SR khoivn SRR Rfrkhil8ol industry.
protective |layer of the electronic nodule, or as a

protection against electromagnetic radiation. 30 The

duct i t 14 made, for, jpnstance, b
B B Bles R e R B p AL B satesh oBiponents 6 and
| @maiictive ph@mOW §hdl g O sbhiR caddaMEdntyeniP 3bARICASe pAthens 14), with
conductive material can be renoved, for exanple,  using

dhe aigfofthechihe cempppnt on oot 4 G8IG48nnected to an external circuit,

PCT/ E120 1 17 chin t hods that .are. w. dely.

3G SRR PR on s T B B G0N i G St avcaay
Allieaprocdsagm thus bd@csthiatin GidhGa WRthaBthe REcHERS nfodule is already
conponent 6, or several conponents 6 and conductive

parhef gEenstegerpuddigure 18 shawvseonscarmplaef agrmissible electronic module
GRRAUE b UEnPRAMEL sijgﬁé' %he é:‘ﬁ%xéﬁle RethO. ﬁ'ifies 3%5%%&21%{% ptrgceess can also

conponent oOr conpone be "connec

ecohtinweedftee btagal), tfor exantpde, eacrfating the cld@ropivnglbdule Rathf Orotective
mapuf act ur,i ng .a funcgt.ional totality then _exi st
S0P aeg o byylalps addtiopal Gondiesve Batians o T a9glon sepond surface

Wa¥hd diadirohRenslget ronic nodule is already finished
after stage J and figure 10 shows one exanple of a

possi bl e el ectronic nodule that can be manufactured

in égpe exanpl e nmethods. If it is w shed, the
E$B%§3 can al so 10 continue after stage J, for

exanpl e, by surfacing the electronic nodule with a

protective substance, or by making additional
dogeadd shevpamuliitayerd aléntropicrmsedueayideh insbusias thsen basese]

r oni joguwe 11 15 Figure .11 .
JprabR AR RS S oo B B gqpbln R ot ofsix

iconducties-phitsra dasleds bbardd 19. dMk baiced Do attapedio &rblvther with the aid
ot.her, together with their conponents 6, and a total

OF HPTRCdig R Pre TRa it RMedials ey Y SPanie. ry cxapRleppREres
kpatPlagl AGRAGs (iR bOlWeh W ihflafiftfontales 1. After this, holes

running through the module are drilled in the electronic module, in order to form
contacts. The contacts are formed with the aid of a conductive layer 31 grown in the
holes. With the aid of the conducts 31 running through the electronic module, the various
conductive-pattern layers 14 and 19 of the installation bases 1 can be suitably connected

to cach other, thus forming a multi-layered functioning totality.

On the basis of the example of Figure 11, it is clear that the method can also be used to
manufacture many different kinds of three-dimensional circuit structures. The method
can be used, for example, in such a way that several memory circuits are placed on top of
each dther, thus forming a package containing several memory circuits, in which the
memory circuits are connected to each other to form a single functional totality. Such
packages can be termed three-dimensional multichip modules. In modules of this kind,

the chips can be selected freely and the contacts between the various chips can be easily
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of internediate layers 32. The internediate | ayer 32
can be, for exanple, a pre-preg 20 epoxy |ayer, which

W 0o0l/agoiosat ed bet ween the install ati on bases 1PCHF12604/000195

this, holes running through the nodule are drilled in
the electronic nodule, in ordegeto form contacts. The
contacts are forned with the aid of a conductive |ayer
SthaltBli Boddi@ing PR SelelleliRirk i, a1 d of the conducts
31 running t rou%h the el ectronic nodul e, the various
conductive-pattern layers 14 and 19 of the

installation bases 1. can. be suitably ¢connected 25 to )
eﬁl&ﬁﬂgtrﬁ%#@e&@%s 1 oith ﬁ@lrafomw?mﬁ 9%5 eepduginst 1anthd) of a multi-
¢ . ‘ . . 1 _
S5 B RRS3ABe bR RAATR B tnd bl clconic-
nandiflaotannfacimang neitdds desdribled mtlsven Sotnerof hedsubemedwesdo be

g‘;?gﬁiﬁr Cu't}%)nsfé ﬁllﬂagtmurg ¢ T&s?t%t cgglggfeqoélrcanseb %‘gﬁ%%d%% qagljlf 9 iy manufactured
AfsPgoRfeSth @ mReY ffitaBR BARR g, thus formng a

package contai ni ng several nory circuits, in which

the menory circuits are connected to each other to

P P S i o
NBROHERE cBh bé Broikdd) ur idveatiem isifot JRWREr, 3RLREERH only the processes
freely and the contacts between the various chips can

bdiscdessdl phowspbutipsieaidho seveption FlEo @DAOBEIES ariegs other processes and

I ' t lLect Ci i .20 .
P REHI6% B90BL 0 frd ot B8 9 LS8 SR Gt fp B erretaion
cafriicéprivaldndeq Mhe 1iY)entibn & a0 hotredidyted asoflly ekd EqidirGetions and
nod é; can,  be manufactured, for exaggle, usi ng one of
trnétﬁ deseribrd by ths exraples ihheing insteadionyions fneprpsversed in the art that

A o o G e R Rl wide range of
bffepeint decmnzanddylenamidianitiboads, which glifargeatynfeom the examples

TR ol et R 00 e o B by it o
Gh@nfdn YHlIERcAHE thel@ami¥46tihe Procdss. Thuexbh® hk&8todsUb and

invention is not, however, restricted to only the
pleiatigneiomdheplogesses efifbe examples shosereahyve lsan iiﬁ made. while
Lar. : .hei .

S RRSR ARG i S8 RESERDF 3 g e aersions
tdae rdlhta] fss cparaple e thetinanpihetnsihy Gathnigfied dstiibed in the different stages,
gguiﬁglences. The inpvention is also not restricted to

Itg, theprauty) seayenes Phihe PERREss #a&%od descri bed by the
exanples, it being instead obvious to one versed in
the art that

With the aid of the method, it is also possible to manufacture component packages for

connection to a circuit board. Such packages can also include several components that

are connected electrically to each other.

The method can also be used to manufactore total electrical modules. The module can
also be a circuit board, to the outer surface of which components can be attached, in the

same way as to a conventional circuit board.
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15 various applications of our invention can be used
to manufacture a wide range of different electronic
wondwh®sisand circuit boards, which differ greapdyri2@00195
t he exanpl es described above. Thus, the conponents
and wiring of the figures are ﬁgomn only with the
intention of illustrating the nuf acturi ng process.
]ﬁg rany alterations to and deviations fromthe
processes of the exanples shown above can be made,
whil e 20 neverthel ess remaining within the basic idea
according to the invention. The alterations can
rleeinethod &or reangfgstering an elpeirapimmpddethe mythasdomipyisow:
described in the different stages, or to the nutua
sequence of the process stages. Wth the aid of the
met hod, umungaa@ﬁgmﬁa§ﬁyg}e t o manuf acture conponent
packages for 25 connection to a circuit board. Such
packages can al so i nclude several conponents that are

connecte eIectrlcaII {,0 e ch other

P oo et T F bk R SRS St R el pdact zones,
The module can also be a circuit board, to the outer
surface of which conponents can be attached in the

30 sane @yngthetcomponeniyiomitbnsite of ﬂtcupntabtmmﬁce \ithe first surface

2004/0890§§}PCT/F 20 4/ 000195 19 dains: 1. A nethod
for manuf’ eJ?Pﬂ 3R “H%ctronic modul e, the nethod
conprising: 5 - taklng a conductive layer, - taking a
conmponent, which has a contact surface, which has

cont act HHg an—ingtla,ﬁnggmat@eiabl@wowémh sufrounds the celinplmlent glued to

f th fi f
Che. conaih o diiGARRE: or e RS shit I etk aPea

| ayer, which surrounds the conponent glued to the
conductive |layer, on the first surface of the
conduct i vakingfesd-threughs rfawqmgecft@adh@ peTSaRs Een¢sor the component

connect | pekeneRhesbndnGs oL, Lhie companent

el ectrica e Cco trv and - making
conductive patterns fromthe conductlve layer. 20 2. A

nmet hod according to Caiml1, in which, when gluing the
conponen making conductive patterns from the conductive layer.

2. A method according to Claim 1, in which, when gluing the component:
— an adhesive layer is spread on the surface of the conductive layer, and
—  the contact surface of the component is pressed into the adhesive layer.
3. A method according to Claim 1, in Whjeh, when gluing the component:

—  adhesive layers are spread on the contact surface of the component and the

first surface of the conductive layer, and

— the adhesive layers are pressed against each other.
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- an adhesive layer is spread on the surface of the
conductive layer, and - the contact surface of the

waeonponer is pressed into the adhesive | ayer. pcEpr8osyodo19s

met hod according to aim1, in which, when gluing the
conmponent: - adhesive | ayers a% spread on the contact
surface of the conponent and t first surface of the

cpnd [ : -q L hesi
CPICHEHol el Ao 00O RGBT BUHitn S oo e
RGh{irctiz6 Qk/ed B0 &badlithivé laydr (¥R caceQIsGif g duefate af fife 2onductive
or 3,.in which at |east one conponent is glued to the

davfduigsiclea ey dhat fhasvatice ghtsicordyciiye layies sepseatiallpfree of adhesive
; i | L h
205 O OB bUTERIBHEL 1T e Thyer 16

essentially free of adhesive outside of the

connection zones of the conmponents. 5 5. A nethod

at comgibeg aseprding;ta{laimy; 1y wywhigh, whee sluing the gompanent:
conponent: - an adhesive |ayer is spread on the

contact surface of the conponent, and 10 - the

adhesive dnayidesioslayids sprebdoe thefcohhet anfipe betie cofaponent, and
pressed agai nst the conductive layer. 6. A nethod
according to any of Claims 1 - 5, in which 15 - at

| east _on ' | ' .

| ayer, 1 QPERRESREMycPBh fod SR Ge A8 cbilBeS AR RS goainst the
conponentcondudiveéalet.0 t he conductive |ayer, aligned
relative to the at least one alignnent mark. 20 7. A

nmet hod according to Claim6, in which at |east one

3] \ORBRRH 2B b S0 an 51%@}5,9& 1 bﬁ! %pwl‘ﬁ@ﬁ(:h penetrates

the conductive [Fayer. A net according to any of

Claims 1 - 7, in which conductive patterns are nade
—  at least one alignment mark is made on the conductive layer, for the

alignment of a component, and

— the component is glued to the conductive layer, aligned relative to the at least

one alignment mark.

7. A method according fo Claim 6, in which at least one alignment mark is a through

hole, which penetrates the conductive layer.

8. A method according to any of Claims 1 - 7, in which conductive patterns are made

from the conductive layer by removing part of the material of the conductive layer, so

that the remaining material forms the conductive patterns.
9. A method according to any of Claims 1 - 8, in which openings are made in the
conductive layer and the adhesive layer at the position of the contact zones of the

component, in order to form feed-throughs.

10. A method according to any of Claims 1 - 9, in which a support layer is attached to the
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25 fromthe conductive | ayer by renoving part of the
materi al of the conductive layer, so that the

wo eamiogiorg material forns the conductive patteppgmRoyddoros

nmet hod according to any of Clains 1 - 8, in which
openi ngs are made in the cond% tive layer and the
adhesi ve Iayer at the position<of the contact zones of

t r ,to formfeed-thro

g BIROBE s sl R el e S g o i Layer,
SHRdre |t1@é’1ﬁl’1nuf§ctﬁltet(ﬂ'¢lﬁbﬁd)nﬂﬁcth}'éﬁa %004/ 089048

PCT/ F120( 14/ 0011195 21 conducti've layer, and is

renmoved after the manufacture of the

TP SRR R, b U i ot FEHREb atyer

asrovhdilgahdBoniponehbis nhamudehiBd b Qtt:!ldhﬁé‘, a'%ltlhﬁgatil%‘lﬁﬁieﬁhl layer, in
| ayer 5 surrounding the conponent is manufactured by

avhieBrieGegses 9T icauitieior A gomnerant af compenentsihave hbrinahade, to the
r [Lcavities for a conponent or conponents
hgglgﬁgtg‘éenlgﬁa to the conductive layer. 12. A nethod
according to CI aim1l, in which a second

,)sul ating-material |ayer, which 10 is unified and
wﬂ1 %%quﬁiélgcf% fkaReHs in wiichia %mns@amm@wu@w which

i ugjﬁpe f I; 0
C ORI TG hich Pk Den PR P BBl BENERE S o
Ginsulatengtmatetia] layer abtaciol ta tlsecoddctiveridisgt | ve- pattern
| ayer is manufactured on the opposite surface of the
insul ating-material layer. 15 14. A nethod according

5.3 @I‘Meﬂhﬁ)d@céiirﬁﬁlglo anyl &f Clafn¥L :i 2 d}ﬁtvﬁﬁeﬁﬁ A fond co%ductwe—pattem

conponent, which'is ‘not connec 0O aclircult
Jeyads masufarmesl aretie bppesife sudaeturitthy nshlating-maldsial Myer.
nmet hod according to any of Clains 1 - 14, in which
nore than one conponent is 20 enbedded in the

el4e ¢\ moihod aﬂo‘:tﬁ‘ding td> CORRS PONY] AGVITBNA 84 ara&@cor&)onent which is
met hod accordi ng ai m 15, in which the conponent's

é}ﬂS soEatadio e C%r?@ard structursy ifegipeditodhe eonduetive Layero

each other, in order to forma functional totality. 25

17. A mathod according to any of Clains 1 - 16, in

vi§i. dhmethHd mstording id anyi of Glamnd hell dyriadvhich @pg: think ndéomponent is

east,,one secpond nodul.e and t he manuf actured rmdul es
€ %egii?d;@ﬁga eg’: {ronic moduleain a correspongllillg manner.

16. A method according to Claim 15, in which the components embedded in the base are

connected electrically to each other, in order to form a functiona} totality.
17. A method according to any of Claims 1 - 16, in which 2 first module is manufactured
along with at least one second module and the manufactured modules are attached to

each other one on top of the other, so that the modules are aligned relative to each other.

18. A method according to Claim 17, in which holes for feed-throughs are made through

the modules that are attached on top of each other and conductors are made in the holes

thus created, in order to connect the electronic circuits on each of the modules to each

other to form a functional totality.
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each other one on top of the other, so that the
nodul es are aligned relative to each other. 18. A

worRiiagbeagcording to Caim 17, in which holes pof/Fz004000195

feed-throughs are made through 30 the nodul es that are
attached on top of each other 3gd conductors are made

in the holes thus created, in“0rder to connect the
electrgni.c circui;ts on eagh, of the nodul es to each
oigﬁé’%“‘%isc'*o&’?%ngg'fl%m B RIS a1 'ty WO 2004/ 089048

PCT/ F12004/ 000195 22 19. An el ectroni c nodul e, which
includes - an insulating-material |ayer, which has a

first -surdmpeulaimg-masosblayers whichdes a fst-susfecd amlst sconed surface,
hole or recess in the insulating-material |ayer, which
opens out onto the first surface, - at |east one
conponent 44185 g : :

B G e e e BRRSS whigh opens out
of the coonsotierfisstduefacd,aces 10 the first surface of

the insulating-material |ayer, and which conponent is
positioned in such a way that the contact zones are

| ocat ed  aft 1@tk ARfRnEA RIS D dt R348 orfdthold\6r rbbds8 which
surface of the insulating-material |ayer, a

conduct i veonganestrinclhdeseontaghianies o tisat side olfi éhefdomgtonent that faces

St ens. ohe (% SBREeS e pyaRed Bl sy g B component s

the i nsucritioned iPduBh b 3bay! tANShe @Bktadlzoh&ieark Ricled @R a Astance from
the contact zones of the conponents, - a hardened

adhesi ve thajesel ofithe fest pyfaceof thewewlstipgymatesial layer,
insulating-material 20 |ayer, between the conponent
and the conductive layer, and - conductive-materi al

f or mat-+ onscaIBe veiatigh Tahe, AURBSiMSoh Beeirst ubfacd Of thk Mkulating-
an electrical_ contact between the conductive-pattern
| ayer and@tEaldayr aed extendsson iop affike ¥depsberetole opregess in the
An el ect ropiic. D r.di [.Me ' '
the t hi clamagiEiileRaRERd sl o Bh Bl coPic Bl of e
t hi cknesscomfponbss,) nsul ati ng-material |ayer in the
di rection
—  a hardened adhesive layer in the hole or recess in the insulating-material

layer, between the component and the conductive layer, and

— conductive-material formations penetrating the adhesive layer, for forming an
electrical contact between the conductive-pattern layer and the contact zones

of the component.

20. An electronic module according to Claim 19, in which the thickness of the
component is less than the thickness of the insulating-material layer in the direction

between the first surface and the second surface of the insulating-material layer.

21. An electronic module according to Claim 19 or 20, in which the said conductive-
pattern layer is substantially flat, so that the surface of the conductive-pattern layer that

Lies agamst the insulating-material layer, and the hole or recess in the insulating-material



between the first surface and the second surface of

the insulating-material layer. 30 21. An electronic
wonadlogom@gcording to G aim 19 or 20, in which pbersdifooeres

conductive- pattern layer is substantially flat, so

that the surface of the conduc %ve-pattern | ayer that

lies against the insulating-mterial I ayer and the

280% S6 U 36R R > 0Balc kR B SRR Rl o el fighe it surtace of

cthepesnting-rgetiddateed entirely at substantially the
| evel of the first surface of the insulating-materi al
| ayer. 22. An el ectroni c nodul e according to any of

Cgo?ﬁ'éﬂ%?lg%é(ﬁ%g% pddte a{/%ﬂr}g c\%:tx%ﬁ%@ﬁecog- %ﬁ Jhich ipcludes a second

5 saamtiactéveqfaticirelayers whish inigs d1Bihe sb@nd shEf@ of tRSinsiBting-material
\(Iasﬂectronl c nodul e according to any of Clains 19 - g2
Y¢h includes several conponents, which are
connected electrically to each other by neans of
conductive 10 patterns, in such a way that t he
crpandetionid roodnle adcondihg analy éfatlaimd 39 - 22, which includes several

components, which are connected electrically to each other by means of conductive

10 patterns, in such a way that the components form a functional totality.



