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WD 2004/ 089048 PCT/ F12004/000195 1 Method for
Manuf acturing an El ectronic Modul e and an El ectronic

wonoo890like present invention relates to an el eCTFm@N4000195

nodul e and a nethod for manufacturing an electronic

nodule. 5 In particular, the invention relates to an

el ectroni ¢ nodul e, which includes one or nore

CRIERRESRE Maﬁﬂta@%ﬁg ah @1&%@%@&&1@%@& BRRGoniModule

el ectronic nodule can be a nodule ITike a circuit

board, which includes several conponents, which are
to each other

B B P L0 Al TR i and AR for magpfacturing an

19 c688MmORRAkIS. Can be paSS|ve conponents,
mcrocircuits, sem conductor conponents, or other

sim | ar conponents. Conponent s that are typically

C [ Cui oar d orm on
f)n n%agﬁée :i% Eh% e%hglg relarl,’[c%% o netlecéﬁ,oaﬁ pm8 ul% Vﬁﬂ%ﬁ@ﬁ uge%fnée or more
cecsmmﬁﬁtssemvehdad iaifaf ifisydliaciah bisep T6K 8l@eEorti© nodarRas bk @finodule

circuit board. The electronic nodules to which
t hlée 3 AV hasrd, marich iasludesseveral enpansntsaWhishiaregqugected to each

CLBEE ARy SOOAL: s 15,508 B e B

genmepalehtg cas belpassivelvempeahantd, MﬁmiwﬁcﬁiRdeymhﬁtor components, or
[ ti on bases for el ectél cal onﬁonents The task

3%@%' 5 PTRONCRE: (oTRANFALS thishERice e pregted to a circuit board
%ﬁ%‘e%%upaéftc%ﬁﬁﬁﬁéﬁts Qﬁﬁ)ﬁm@'ﬂﬁ %?cﬁlgso? %Bﬁﬁ onents are components
el ectri cal connections to bot conponents t at are on
t Ihet @QMIGB(HG pablaged foratonegction te 8 cutevit beard dde. el@@rofﬁwemodules to

B R B TS S AT oSSt AEH bSO Pralt Srponents

|nvent| on reI ates are closely related to the
manuf act uri ng technol ogy of circuit boards. The

i hae stetetidvPasasen bt alposipilas e beyes thay ageegenﬁ@ﬂy used in the
eéi@&f&n?cs 1@&%%3 HRES h&l be#s@? fo[}%fé@ﬁ%apgorﬁé efoﬁglg Bf the base is
or conponents; or a base for an entire |on

nogubede Q&nﬂ'dmntmmﬂf antedianig] ditachmeqtiese laﬁda thefmetessary electrical
circuit b di ffer f on1tho use

Cdorgiiond i PR chmblasi A PO i HHe and Hgsq that arp puiside the base.

tes h%flﬁﬁd@a%@@alﬂﬁﬁ@cﬂdﬁltmoﬁfd) 6t frhtthlcasd P Wb ek dghd method to
techni ques, i.e. the substraté, is of a sem conductor

rmhr@h ithel invewtionaeletes hes clorghyer ehagtchiol th¢ mefufapturing technology of circuit

QO r_Ci it boar one fo
R P ROl AR oo PR e PR ok Bpgyused in
nihe packiapiigi dfs cdfmpoAds Or torap&thisy o€ B d6r AldnyirasfAimeBé®] module.
expensi ve that the manufacturing techniques for

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

weem4pssdsict or conponents differ fromthe consPCOIA0041000195

and WD 2004/ 089048 PCT/ F12004/ 000195 2 manufacture of
circuit boards, in that conponepnt packaging is
primarily i ntended to form a casing around the

C AIRRRABRLe of¥itcal Yohids, iRt R6Mpbiksi PACRBRENE ly intended to f
nechanlcé??y and acH [itate Phe hgnd gggﬂopngﬁqunen e o form
C ammempund}hetchmpsumﬁawhlcb fwill peoted tipocremponentraechaaicelly and

P55 O R R o A R et DA er e

C @brR6for PAS, typ%augrpr&th@sl&isrﬁwch aﬁ@@rtﬂe g&ﬁco%ﬁihéﬁ% be easily

connections to be nade ion, inside t
C e‘ﬁp@ﬁ@rwrr@@tsmltxon@méhwma@tdn@utamktbe d@mredrcoonwWem to be made to

t he nect rts out si de ase t.o.connec

i SRR b Slaa PR LR 686, 1T R Bl hich et e

t béeador p&i"ts?dutéi&@thé QAR BANCLHBN BEnSVNBE Ei@ehcd DS the actual

desired to its surroundings. 10 However, conponent

c asreeon?ah and throwghavhish ity commpneRticaR R corrdsirg) a5 @lpsired to its
ﬂﬁ consi der abl e anobunt of space. As electronic

deV|ces ave grown snmaller, there has been a trend to

el i m nate conponent cases, which take up space, are

n essential, and createtwganecessary costs. @;IOUS

c SIOSEY G $aBRRNH PSR RUHRC Y S B8 SANVIOPalfedmplogy dpend a

t Bélﬁldeﬂa'@lé)&ﬁ&hﬁ@fsﬁa@ A0l H@V‘l&@ HaPe %113\&91 MRy, (hérd has been

technol ogy, In non- packaged sem conduc

C @ﬁpmhmlmnaate cpmsomnt egbeswhiclptake up epaati areaiot 9ssemt1aﬂ tead create
surface of ey i.rcuit board. However, flLip-chi .
¢ B g poRHev it bR BbEsand ReIRHR have el vefpgg to sotve this

epBRne, the 20 reliability of the connections can be

a problem especially in applications, in which

nechanlcal stresses ari se between the circuit board

Z%F gﬁ' anl 1 aﬁ Lfﬁé %ﬁ_g::c@@ ?éaéﬁé‘%f) %%b{l b e‘f c%ne]g%kaéeﬁ semiconductor

uminpdnehtls arennstelieapddanneded dieadtigrio ¢l susfacesbhs r,<]:1rl:1,‘at board.
afded between th em conduct or _conponent. _and t he

cFiPB a1 o S T B e ans] csisant engaample, the
Hcneng, 11:1 l;&Jxﬁnch

t her mal” expansi on caused by the hor nmal operp§t| on of
dmc@@lqahglre@w@else beteieemihs @ircsit besrdend Ithe peniemductor CQ:mponent In

?rﬁlltg nET zc? axgoqg me%ﬂa%lca? &%srseesl Iaasllli)llteltble glasqtgc un%erﬁcl:l Wthh equalizes

mechanical stresses, is added between the semiconductor component 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
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US patent publication 4 246 595 di scl oses one
solution, in which recesses are forned in 30 the

wonsdaisdasi on base for the conponents. The bot POmEFI2004/000195

the recesses are bordered by a two-layered insulation
l'ayer, in which holes are nade for the connections of
t he conponent. The |l ayer of the insulation |ayer that

| b&itheBdH Mnbs TORZIRIHARIA LS tHes: RfricaPlorRResd;
Aftef this, %ﬁ% gonponents aFeeg%%Sédega?%)the itfgformed to the

r eoepe@ststhtongh thsiholaain AeOias @8O8y @CI/iHS 2061eAG6 AEES the structure
3._connect.i on nes facing . the bottomof the recess,
PEghT ey bR BRoRgaRo b Mol {5 GRGHeton base, so

t Hapi@hndthed BQURS coiplidaged. NSy bRAkdnMYy UAMSIt td dseialcoliblicated

wi shed to make the structure mechanically durable,

t methodniybieh demandstsewn¢rabdibigreat matsniels and paoreshtages) tatprofitably

b t hod is quite conplicated, It is
oPFanERyp <hORR e Bl i, et B85xaniptesbSnd o the
Whechiblegniased sowadss dhe dafchedaed fromtioB 1Rl s and process
stages, to profitably manufacture cheap products. In

ot her ways too, the nethod does not correspond to the

t Y . .

L RRA SRR AN LGRSO Th A 1 s
serdetbrsicd ednm@nentiin amtnstdiladion aws Thé sompdheneidldcod ir the recess,

conponent in an installation base. The cqnponent, i

. 1S
p FHORREN e0BLSt zongs fapimemiovartngBnefacs of Hiriagpllation base.
RegSak ﬁl\g,i)l(ltﬁﬂoﬁ RYEidenadb enShe fidfSe BF thk BSstdISibA Eé@ dn@Bver the

z
base. , an“insulation layer is nmade on t
seamhpansnib Contaet apsaingk fertthe porhperentiard nuadern thegnsulation layer and

R N O

nadhoti OcdnbideabRROAEREY istderaH nheagthails RO LREAAM setting the
In this 15 net hod, considerable accuracy is denanded

i FPrRRANGRIEE e TeReFst ehatdbe sempenent wilt Pheprrasely pesitiprase i ensure the
' ﬁlc.[cgbg of g‘%%éd-tﬁ&sgﬁ}?,ggltaﬁgg - RERALH %hg%ihlélelg?oﬁ% ﬁl%?glfaﬁon board.

position to en success o
feed-throughs, relative to the width and thickness of

t i tal l.ati d. T A ti [ i nt dt
P Bl pdf i er i GFitp d BRI SOMIA PR FoRBER egod for
20 aBRshARE MEERGhISMBELIES Rith MR SSwhivth b bhdchni ng, Rhrable

whi ch a nechani cally durable construction can
aemiseyeipn cFp be pehjevedi on i s based on the conponent
being glued to the surface of a conductive |ayer,
fromwhi ch conductive | ayer conductive patterns are

| BheinvémionEsbaséd bathd dignm@inehtingfiued tothe se@edfaRbaductive
an insulating-material |ayer, which surrounds the

clampotem: which sendugti tolaysreondvrdive priferns aspdater fosmpdrAvier the gluing

logﬁ yﬂeh? .Eorﬁfa SREN &H idsRlatifg nSHEAATH e wiki e s EARAUE tHe B mponent attached
to the conductive layer, is formed on, or attached to the surface of the conductive layer.
After the gluing of the component, feed-throughs are also made, through which electrical
contacts can be formed between the conductive layer and the conductive zones of the
component. After this, conductive patterns are formed from the conductive layer, to

which the component is glued.

More specifically, the method according to the invention is characterized by what is

stated in Claim 1.
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After the gluing of the conponent, feed-throughs are
al so made, through which electrical contacts can be

woaommdidaet ween t he conductive |ayer and the cequwt20v/@®0195

zones of the conponent. After this, conductive
patterns are forned fromthe C%Eductive | ayer, to 30
whi ch the conponent is gl ued. re specifically, the
nmet hod according to the invention is characterized by
what is stated in Caim1. WO 2004/ 089048
PO?ﬁb Elb200uit ﬁﬁﬂn&&pphcm’m agta@dingdoithe imechtioa ig pptire,athhmoterized by
ordlgqu jnpvention is, in turn, characterized
gn ‘in aim19. 5 Considerable
advant ages are ga| ned with the aid of the invention.
This because it is possible, with the aid of the
i Roaviddrale advntages irsained withcthe aide] the/inemtédml. @his because it is

R N T e —

| fhoales, GrhifIeindiuds uapatith#&l GnfidnentsBRABEERIUA b thstRASN base.
in which rel ati vel y few 10 different materials are

required. For this reason, the invention has

e . a] '

cg}r?lé)%e rranfﬁeg%t élt‘ﬂﬁg?l é%jvmgfé%f?@méﬁ Slé:’x aer W 1cﬁ0$#éve‘f'y few

t @ifferdng natetiatcdreo sedired RdBthiateandn, thDJhVQﬁIanIQs émBédiments, with the
595, (the reference aretoflgure8of t he patent)

st o6 Mg Jestonle Mg Ips e barmanyiachyred atilgw ooy ghoxample, in the
ag:@ﬁﬁgt | YAk AYEK it ﬁseﬂa%ent ?ﬁﬂﬁdaﬁ@ﬂ 4 2'4@ 5@§ élgﬁi'rerﬁ:eg 8%&8 Boure 8 of

i nsul ng materi al own in
f ’(hg patent)d sBpport laafcr 24 lah msulﬂtlng layiee 1 é,l aaid(afl adhdsidn laper 17 are

SPOBRE T poBh. oy o P o il pyBodiment of igure

S8, 1.6 YFilRd bAMAR Bid. of hiéthiie $6 gbh&fﬂ isOdttabIe to IS support layer 24, is
appl i cation publication 2001-53 447 too, a

cepe egpiediin grdar tarrpRie mchh%mca:lm styrdy gttachorent dn e sohwion of the
ﬁn%ﬁjﬁﬁ%&ior{ @ﬁ‘) i %‘g&l 23):6?% A§I|7 ato%, a c%?l% u[gcfn%lu{% R ﬁr%nlarggl}aet Sentlrely
ZSLﬂfmindé the ﬁ@mbﬁilncgk geq!uires dilﬁfueB e\j\‘lﬂ(qs_epﬁuﬂehn@l&ﬁtin@ﬂﬁate@lﬁ, or insulating
vent i as od] ne in Ich the conponent can
b YRR (P ‘ﬁ’é’i‘@“ %‘Ef%})Sl ng 2 - 3 insulating

materials, or i nsul ating |l|ayers. This because the
cont act surface of the conponent is glued to a
cOnldigecthie w@“ex‘eay%pubhcgt@onshatr invamtipn dheembetlisebis dinnvericls the

e _adhesi hes th t entially ove
ROt P SR e A devra e masrit isulating
| Ry&¥ CThiaBeREROME BBthet shﬁ@ce(‘(ﬁm@@&ﬁﬂﬁonent is glued to a conductive layer,

so that, in preferred embodiments, the adhesive attaches the component essentially over

the entire area of its contact surface. Elsewhere, in such an embodiment, the component
is attached with the aid of an insulating-material layer, which acts as the base material for
the electronic module being formed. The insulating-material layer is formed after the
gluing of the component, so that in preferred embodiments it can be made around the
component to conform to the shape of the component. In such embodiments, it is
possible to achieve a comprehensive attachment of the component with the aid of an

adhesive layer and a base-material layer formed from 1 - 2 insulating-material sheets.

In the embodiments of the invention, it is thus possible to manufacture a circuit board,
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Is attached with the aid of an insulating-materia
| ayer, which acts as the base material for the

wehewtosenas ¢ nodul e being forned. The PCT/F12004/000195

insulating-material |layer is formed after the gluing
of the conponent, so that in preferred enbodi nents it
can be nade around the conponent to conformto the

ShaRR vifict QfnfRBRY AR Y mbddded UG iAVERGISH HRBHESs elinbod;ciiﬁlteﬁ%, with the

possi bl e to achi eve a conprehensive attachnent o

c aidpdmduich avingdll ariderehialdle ofmpenentipdrdgge/ennl eyanudadurad around a
base-material | ayer.fa d.from,1 - . .
TP gt it &P PirGHE BT TRHe e EhesitieR esmenufishwing

| pNRESs iPfmplek ah® cﬁéﬁgér tR9S Slalh@ciufin o8 it vBich se}%arate packaged
clrcuit board, WO 2004/089048 PCT/F12004/ 000195

i perhplenentsiarshinstelerbersheonnegted torthe deréase of the dixpurbopigh The

iR B%Eah Bse 85 seplgoaft s Bhotil) oy tiire Rectto-

aRreélpoductsC THIRQAE BheapasrcaaHoaff proietEidntalhingkesipdnertsican be
such an enbodi nent, the manufacturi ng mE}r@o_cess I's
§

smage by usingthemaetheds acpardingdn therreferie fiangs. i n

whi ch separate packaged 5 conponents are installed and
connected to the surface of the circuit board. The

n@&he fraeftioni At peemite changotiedr preflrecdagmibddidents, wisieh tdrebe used to

met hod .t 9. manuf acture. Reel -t Q-. Reel  products hin and
cAiap significant a%@%qrai AivGatees Kt aﬂf? B SRS An
beompBHRL OYackading st cg, tH@i%iM}ﬁt%o%ﬁ?Qﬁﬂhﬁ‘ﬁcﬁlﬁng Bfage, a_n;i the assembly

preferred ‘enbodi hents. he invention also permts
e/ capnbaingstage of thedboammiovehtsiefot exampld, chn banobbingd éxiform a single

R B O T G A I
t aﬁraﬁt’arfg@saﬂd peaAitéthe nmniicaat of kgl sdd@HablaRtbctrBiic modules. A
assenb and connecting stage of the conPonents, for

efuthsr additiongl ylvaplage isthel sueh ppelsstoni¢-mpdale manupgteging method can
T . . _ .

AP ERAARNDOR Bhut B SRR MR R A0AS S R0 FRLBGLO0S

manuf acture of small and reliable el ectronic npdul es.

further additional advantage j.s that sych an . :
ol FoBRieLs RUETsraHTe At e SHBE MR esat o oy as a totality,
Ukihipl & Snda AN FAdni Y 4 ciRQA ubafPatd AGEMAE B QoRREnaS SEMHRIcYreuit
techni ques. The conposite process according to the _
ehtrod pspgiior eagple dhe Bipadhdy techiique Byausing such pyeferrgbembodiments,

S] r _than nufacturi.ng, a circujt ar .
e AR A% o, St oy Hiing megpas
exanple, the flip-chip technique. By using such
preferred enbodi nents, . the foll ow ng_advantages .are
obt ai neYpldesiggpanadcededdn fles copppiioas Pg?hie FgMPERERIE dnstead an
- S0l degfcdiSoriBf S8Gch el Bin&ABASEA WO utRE of the
conponents, instead an
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 brittleness 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.
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25 el ectrical connection between the connection zones
on the surface of the conponent and the netal fil m of

woheodiosst4sl | ati on base is created by a vi a- net ROUFI2004/000195

This means that the connection of a conponent does not

need netal being maintained nyyten for a long tine

Wth its associated high tenperature. Thus, the

CcoNSt r Ued dipllieh StribRHEs EAY 18 th&hdBRhfed AR (FOMEROE%he components
connections. The brittleness of 30 the metal alloys

cr eat eean l@rpgjacedrcbdsketogethen: Thus) lthe ¢ondictossrtetween the components also

conneciions. .In a ol derl ess .sol uti on according.to a

o f or PEATE BBAT BATEe SHarscerptceptibe SR Pyl improve. For

cl ear | ¥ 35t || 8se; ANSFdrbiedel, O thfhaf-tin &ydALHe significantly

sol utions.” WO 2004/ 089048 'PCT/ F12004/ 000195 6 -ﬁg

smal | eredyeaduct ur es can be manufactured using the

net hod, the conponents can be placed cl oser together.

Thus, the conductors between the conponents al so
become-THaahétR6d perthith BeeRbREAMbRIThSHITHAS pRcedsWhich is environmentally
el ectronic circuits inprove. For exanple, |osses,

i nt er f Bte@Ales, and transit-time del ays can be

significantly 5 reduced. -The nmethod permts a

| ead-free manufacturing process, which is

envi r onvbet aitg/a sdldiér&ﬁsﬁfnytnufh@turﬁéﬁ@ @fbd&&j, fgved uaddsitabledsiermetallics
manuf act uri ng_process, fewer undesiraple .

i nt er nEEQFTsee BlUs JpRgving;thelong igin r%ﬁ@w pigfhe Renstruction.
long-termreliability of the construction. -The nethod

al so permts three-dinensional structures to be

manuf aclthemesthodalsd premits tlyeeddimensomabstamsurentd bemeanufactured, as the
conmpongnt §_.enhedded .in them cap b ack on t of

5 e SR TRt eaR sl Rt h BFs8eked on top of
pr ef er g0H o Odi nents. For instance, flexible circuit

boards can be used in connection with the invention.

Further, in enbodinents, in which the tenperature of

t ' |.ati ' . -

o Dff 13 B R RE S AN R Lo B ol BRLbDE, o ciruit
bleoandsaein benpedEinaoanactiby withy the idveatien. dFuethere ibatbsdmests, in which

it is also passible to nuf acture extrenely thin .
e (PR ot e ELHIonReSp PELDS fsj@t Tot A the enifeprocess, organic
S MhitiSng AR HSRTRE BENER MnfHreidnk#elyy Protected

inside their installation base, such“as a circuit
board. 25

With the aid of embodiments, it is also possible to manufacture extremely thin structures,

in which, despite the thinness of the structure, the components are entirely protected

inside their installation 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 electronic-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 enbodi nents, in which the conponents are | ocated
entirely inside the installation base, the

woanmesi4ens bet ween the circuit board and t hePCT/FI2004/000195

conponents will be mechanically durable and reliable.
30 The enbodi nents al so permt 4t he design of

el ectroni c-modul e manuf acturing processes requiring

r &dsitdoMpadedfi6 YhoRé BGBPIR 88essdglTbodi ments with fewer
process stages correspondingly also require fewer
process devices and various manufacturing nethods.

Lt h |
it 2L g RGP B S i i BisBait e BEREe be chosen
Peebbidia 004 OB Ementt. FOSEHENMIRRTE dart Be 88 6 two conductive-pattern

conplicated processes. The number _of
clepersicd ddieonsd cenduativepatiosn yexsiran bp m&qmec}mt@m@f dlagse, in the

8P S5 17 sAESRSL B O SUPAATE D P hgpporae o

| expdrpte, thAeEifbirpoediveaunduetivevisatieat Tagems. TiRywie sie@lesb@mbodiments
manu ctured on top of these, in the manner known_in

tppe @p]chQHetCDB@a?rtW%PﬁH%tl?XFf apd fnsieed opmeRidEcteBlayeth issome
' &ﬁ@ﬂdﬁﬁéﬁg eeaclg Bf the % kcﬁ la )EFEsr &ﬁl’talfl&f'ﬁl th? 5163’&64&0 module can be
conduct | ve- attern e ver sinmpl e

aﬂmmﬂwdwﬂkafbﬂmmgcmmh&hwmpmﬁmmﬂuct|ve pattern | ayer
and i ndeed one conductor |ayer. In some enbodi nents,
each of the conductor |ayers contained in the
SRy oRth&ntdBE WhihGRS c@ﬁlué@r %@f SddrReedey C&Hﬁéﬂeﬁgls patterned
conductive patterns. In embodinents, in which
candyl aierghe b@tylsctlmfrtb@ tempensgnh thﬁ)mmlnetm layyer qaanméudfe@nductor
only after e, connect.ion

DRl pOEISRRATT bP Bbelehf R BTPBE b bGnispe gan also be
aéchidved ingabdRReRs, ih RehigOMp @R AbnicAedild s%qm@gemmth a second
advant age can al so be 15 achi eved in enbodi nent s,
vidhctivisepagipadeysnivhichévlorated en g auppsite wirfere af %ﬁé@é&?dnatenal of
c Y
BB aMirhic{Gn PR Bnd b o e Bl ok Rl 1 il to the
(mnmdudstszeqmttem Ihyersondegteel tofthd ctcenpomnﬂ)afhemecmmi @mnidedtor layer can

ot s SO RHER 5t RS L iR ERPRNTERb The placing of

| @ahctERPattbib $n Ak SndRedrUsRrEANAY chiG Pahé @61&1%01@511 will permit a

the |l ocation of the conponent. The pl aci ng of

coackdtiviont ysaof snane in the nrnstudeomdycdeser séiypefuge. at t he

| ocati on of the conponent will permt a nore

efficient use of space in the nodul e and a denser

Sknrth€ follosving, Bhd ia@eritivnli9 ek amgined Wethithy £ off eXanflexRITIItle eeference
with the aid of exanples and with reference to the

dOBHRFSAPPARYBE SATHRES:

75

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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25 Figures 1 - 10 show a series of cross-sections of
sone exanpl es of manufacturing nethods according to

woOheodiossast i on and schenatic cross-sectional dragmmes4/000195

of some electronic nodules according to the

invention. 30 Figure 11 shows cross-sectional view

of one el ectroni c nodul e according to the invention,

oot R RS, S Bl C T A B Ao i P the
nwndham:\tedayan ¢ istapges film ¢Gup ILtha domxiljcuee fiby drseéctedifiorcthe process is
WO 2004/ 089048 PCT/ F1.2004/ 000 can for .
eXeppilie, ordhgeqndpctivg Lim iscbmeghapisslly SRRl ioe other Frgsons, it is
MRlcEihithdddhatlthe corﬁﬁ@%ﬁhf{ g bk Ay ort%d 'vﬁtlﬂﬁ@ B off a duPport layer 12.
(Cu). I'f the conductive film4 selected for th

pThis @wedwe carebg/used] for esamplecincuolyl a waiy Vieat hd pnoc&ss modtarted from

h bl e f h Py
Strafiaee o SnercBialct This SFRrRl BB Aot eetmple, an
V‘éFe&nEzﬂEf Rdhbudifve IS 0uCh ha¥Bididm ALY Ricsl, BF @WH ' an insulating
can be used, for exarrp1 e, in such a way that the

pmetssigh sich aseaolyaters A@mnp@ttfémrebnmﬂmtmd@yemﬁ cahée made on the

o L —

abvémkﬁd)\w{fh(tﬁb ):LrCLﬁt-B&lrd 11f111usﬁ‘53 P& conBiictBi 14yes dhdbé M@nufactured, for
rraterl al, such as a ¥rrer An unpatterned conductive
| @gﬁérrp o by dsmiating@ éore.mr if8 (Culenihg sglif@qeaqf dheysupppg layer 12.
SARERAE NS s HOTp BRI il OB Ry 12.0n s i of
ctheccunduchwlagleﬂ h (T&stcoyducﬁl\re fitro Aidtantaisodbel aaspefacabumetabfilm, or some

ctured, for X | am nating a copper
o e e Biineeveral FREs Srovaie SapEar Layer 15
Alternatlvely it is possible to proceed by making the
support layer 12 on the surface of the conductive
| byter inghe foeess orotductivepattpingare wade fdrs shdreonguetineflayed. The
rg%/ngl}l%t}ve daph%r% m%%f%refral?é é}@fdlrle% l% tﬂg I%p(? en sr()? l(;l"élg allgnment 18

copstatilyvgerfoambe Mith the adrmd&ltafbn@mgnh&ncmﬂmp&ﬂ lusst bdiﬂ@bf which
The conductijve, patterns nust then be aligned

4@%@ npdderalrepdyeindBisstnge of thegrocmse Seveghdigisienf metheds are available
Can 'c{eﬁtlﬂ%e{hlfe%ﬁﬁﬁaﬁgnh n% Hl\%}n Cﬁn@%os%iﬂlé Al df’?é }ogfﬁ all through-

mar ks east s anbenraeareayln
t holss 3irethe cafducties kaycmﬁémtheSemnnﬁbf e fifistalation aepb ofithe

T ee & B s rorgiries SeopdTidiecisenia 1UIRG fyeonents 6 and
hiple %ufaﬁh?—rﬁaﬁ!ﬁie& QI EL TheRe Sifdn®d pléferamy bbat eh&itRb iro@dh-holes 3,

the installation areas of the
for the alignment 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. After
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



10 .

15

20

25

30

conmponents 6. The sane through-holes 3 can also be
used to align the conponents 6 and the

wonsuloatdsng- mat eri al | ayer 1. There shoul d prePeraidoy4/000195

be at | east two through-holes 3, for the alignnment to

be carried out accurately. 25 Tge conponents 6 are

attached to the surface of the insulating layer 4 with

t Rendictiveia g@f‘él ‘BRhestMeent koa@ df'tlﬁbgconﬁfbnéﬂtr@fnﬂ(ﬁei M &bntact

5 is spread on the attachnent surface of

c GAtkse Yv@anmfevhmh amelegnicalmontact @amlhmfmrn@vvfﬂad@ @imponent. Thus,

t co nent or. 0 hy After hi s

o STERE 58S ol o doetiRle el fLon b8 sBirach bt e gmmprent 6, or
f Rfiort DSuaLIg PRSI rStrisiond grotr&ling RemAthe s@ffacslolf @itr®Mponent 6. There
holes 3, or other alignment marks. Alternatively, 'it
| @repgﬁé@raﬂiwt teast tpp Gewieet 20pe o ryptragionsy theronmempnife dn somplex

d tive to
% e% Hl%{elolp \éﬁfb * %rg? '%ahé n"ﬁ)rﬂke!r H &gﬁgct g&%n ment mar ks

allgned relative to the conponents The term

tach urface . of the conmponent 6 refers to that
aﬁ? %éa%‘ém%ﬁé nfsa ¢S DeEAND AReRIGR IS adhesive on the attachrment

Pg{ffc%z&oﬁfagﬂggr%—%urf?ceg SRk bifesh@%RH refy ﬁ-wgle Spaces remaining
attachfrent surface of e conponent | nc es
c batvaeet thezammg®neity 6 mad e @hduwdtivelaysen 4eAesepara1e diller is then not

cont ac an rred wi.ith the comp onent

coRbaED. DB bEe aflgarac ebuseint Srhotanisgaddhe sordigtive layer 4
S YihfREs Fhe tbBehaGRAPQMAEIOA., beﬁﬁeenrfﬁé @01H1§diﬁhi & atPihk d6hductive layer
protrusions protruding fromthe surface of the

cdnihumarhicdng 7 paraturs that és eehanidally more d@ablte Theocomprehensive and
c n h

o SHbREkn £3R805 My PR} SitPHAE RS DuNFiE RSP 1 e tter rom
othecwntiagingZayee 4.andl Proteviy thesbackiuredirig lhter %@cess stages.
preferable to spread so nmuch adhesive on t

attachment surface, or attachment surfaces, that the

aghe %érfﬁea(ﬁ@&bé s {d éﬁlﬁtehaﬁ g§ fis b SR, r%@ment cal;&be

bet ween the conponents 6 an & conductive Iayer 4.

s ebaﬂlad e) thie cbmduciise lalyem Ome tpropediyiaf ¢tk adhb@vé islthatriye adhesive can be
t he sp e he co ents 6 and the conductive

| B e et ong D o s i A Ror GG adatively

t QiR Oélﬁﬁﬁerﬁils’éﬁﬁi alfbien AANFUCEIMSE RVIBE shabe off MéSsurface. Another
achi evi n? a structure that is nechanically nore

digroerte of theadbesiyeria Hah sifige spapaling: iy aslberivabitrdeisy er can be

I ts [ to be

¢ Bt SRCRHRRAG, & bIHE BT I8 TbSE PO G fmBSnent n place
prelativt o thbeosducticd layer),dit ldasigurt tiey copipppesss sdcagfisto the structure

The term adhesive refers to mat eri al, by neans of
wH % HECTBHBSh éhthirdgappesy oths adsmie ity aplbesive ability, e, its

cgﬁﬁ%lsﬁ@k[@ﬂﬁg@mﬁi@%eﬁr LOR&Id y of the adhesive is that
the adhesive can

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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spread on the surface of the conductive |ayer, and/or
of the conponent in a relatively 20 fluid form or

wobherossee in a formthat will conformto the sbhapeoef 000195

the surface. Another property of the adhesive is

that, after spreading, the adhggive hardens, or can be
hardened, at |east partly, so that the adhesive w ||
b@oﬁ’&ﬂcﬁvé Fﬁtyghoslvﬁ'h ﬂﬁ%ld? ONhe A8MsiveN I ARfemBddthahts fie E@ntact

t he conductive layer), at least unti| the component Is

s @mjl’uédmﬁ of thhe:ompmmlt maef dinmgsginmgpe:ttend theougbthe alhesive layer to
t hi rto er of %@1 esive is its adhesive

abtd ecyna hf:go CBB? aP'?’i] to stick to the surface

bei ng gl ued. The term gluing refers to the attachnent

of the conponent and conductive |ayer to each other

quthh aﬂlltﬁéwauueecbm thpembedigients is mmﬂy artheyimally hardgning epoxy, for

e TR T A e N

s adliaiveasabeill have sd@icient aiﬂheéﬁmtt@ tﬁer@nam%qnmvmel o8t board, and
whi ch the adhesive is in contact with the corrponent

PRPoBGH RS Prréerieg pappeaiicPiabe adbgsive e wuitpbleicopRiciang of thermal
S ?%?151?? éﬁ'ecﬁﬁ tﬁ@fﬁ fATRQ ﬁﬁgon hé Jﬂ% 19? A ?15 dlﬁe} %%reaﬂy from

t'e heS|v I's a Ieas
t theHbherdmh sxpansmin ef tha dtmemnd%ng ma’&mh] d/uﬂrgg thapﬂﬁeﬁdThéiﬁdhesive

B bl o P PR PR DRI eIRR PRt a fow seconds
V\htt ModtWikitkhftichd) %h@adﬂh@ﬁkfé’ %ouh([‘hﬁagfﬁatqgg%’ﬁw NoSsucth B extent

contact protrusi ons of the conponent
gthat thg adbssiverigl ablh tobeld thdeonapiinest m@omaymFlnai hantdnmg can take

e N RN T R —

efaet orodesy stageX.aTHel dhadivdNBdu(d¥lEy waRdME thy Er&:@&&%in}ﬂ@ﬁaﬂnes used,
The adhesive is selected to ensure that t adhesi ve

uB FXHPPIE: ratiae s epprEiire duhegpegs 109 1266 “Eon@wdimese and other
f itk dBhestih e%érﬁﬁé&urﬂ'%g{ g«f] gglheﬁzaﬂ 1€ %H&gﬂﬁpér%d 1%&121111031 stress. The

preferre property esi e i's a sui
ccie¢tfibai| cenductifvity bthealihesévepa peiferablysn thdrametdidertal eliatel the
g n i on of. %he adhesive will not differ too greatly
8 PAET2Ker mal  expansi on of the surrounding
naterlal during the process. The adhesive selected
shoul d al so preferably have a short hardening tine,
pheniatle inpuletingrntagsriab éa@nw selgetedms the base materlahofsthe electronic

t t [ den at ast r

slil}c ulghﬁg?( ‘ﬁﬂﬁé t%{eh f Q?%Ogléd(; ﬁjésg}g\f‘esurltghg predh r‘f‘%’g S’t%éhmugh'
Clootpoare niadb in (he $hsulping-nritend] 1HaE d SR lino th@&ge and mutual

cl earl re time and the fipal hardenjing can

pPOsH; H@a CCQRPOPTHT R 19 be dshetioithe CWdPﬁthlﬂSlaV%ft"e rThe recesses or
PILAGSHShoRds IR Stso HE TaRE IWEé MELRH I LE: @hs &e@o%%ﬁ@rﬂg 6, 4 8vhich

process tenperatures use
case the alignment of the 1nsu1at1ng layer 1 relative to the conductive layer 4 will not be

so critical. If an insulating-material layer 1, in which through-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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for exanple, heating to a tenperature in the range 100
- 265 Cafewtines, and other stresses in the

woamsfoaemsir i ng process, for exanple, chem cal BQWFI12004/000195

mechani cal stress. The electrical conductivity of the
adhesive is preferably in the same order as that of

the insulating materials. 20 sui tabl e

| AL abt BORTPRS, ShHRd surBXEbF thel ﬁsu?zﬁi £dridg fhaé‘ﬁb

material of the el e%tronlc eﬁo dul e, q%ornexg%%ﬁ pdiments, in
c whiahi at seborat @ndwlwgasaerslm iig waﬂ,ethnrebmhubnve myelsmshe made on the

th hol t - mat
| e B it e R vl Teea e oo Betepisto can be
Ofnaﬁé" 8oROIRRBENEhdBctiR 1BFerdt tl“ﬁG @&Qiutcﬁvé ﬁ?exc@%%ﬂlé(@e for

| ayer 4. The recesses or 25 through-hol e can al so
rrardaennl@ ihe cgtrﬁs;mndlylg inagng el tOtth%twltdlueﬁYﬁ)ﬁlpoﬁeThesmmufaQ’uure ofa

case,.th of the insulati
" el o Rt iod g s, pRfess ity Rinpifemddingdis and when
Cfriahuiﬁ@tlunn% findle ElBSHOrAE odulBL L kécdhd lay®ictite fil 9Wah q{bwever be
es are made for the conponents 6, is used

th
i ﬂ?EI? Wg?dﬁfl seasnyvaye cfuch phadditiensl sppss fergendective IPatietas ang) to protect
I
ll'lgiﬁgrgmfgﬂer}t%g V\#cli {g%%ﬁ Iﬁgcﬁ{ﬁé g%a Itlét %feg{rgﬁlggl%ﬁlﬁgﬁé%o% (EMC
i steldag) Nyitheliecaid af a Ise&}bﬁd cdﬁdwﬁne fibn bakadtadtos cirobe Rinforced and

the insulating-material |ayer 1 to coverthe
tWﬁmoflﬁ@ stilaen pase forexpplpaitebededycedi t i s

desired to make a second conductive |ayer in the
el ectroni ¢ nodul e, ;hi s can be WD 2004/ 089048
PEBRARhROGHS, ODIOEQSWhmh eheetiical Eantasx amxibeeformed bd:tween the contact

surface.of the n :

cHR AP R o R i i doRisRie Bt v e it clegtpic module.
UBIBRs 17 Ia% ©MiuGhd a@dhaﬂwmy@m 3¢ (HEEEd-AoldhR, atIhe fRASons of the
of this second conductive layer 11. If desir ed,

coninrt E9nes (seibe Sewes. tbe earacs erotmsines () efihg cowpenents 6. Holes 3, or
ﬁg@%ﬁ}%ﬁ% agég{ln‘?pf}% ér’la¥i£%ecaglgo%g#1§f1té:éd’ gn 1@@&&&1113@1& aﬂleq?ol?shl 7 are made

cimnutiole b iwag thatltieylsoffemetiats tiraaghibe adfleﬁve laperahdt has been left on top
co uctive film9 is not, however ry ins

cess
B FRRAGE LOBFI OVFATIAC FEAYTSIZEE i Iﬁghﬁ uppEeRd @?fﬁ% material of
'Tﬁ’lg lébﬁtﬁe dﬁoﬁ@ﬁ&ﬁ@ S CHhME zfo‘nEén’[gle Halts 1'7‘?:%15@ Ina fgig,refor example,

exploited I n many ways, such as additional space
cb}h dlluﬂémg \mﬂpalasmdnslcarm Wmsmg@pmtotlldrheltdﬁﬂpmﬂmdt Aftér this,

e _entli [ r n
ARl 1B Re Sty T R oo conag jnformed
cmaeﬁtmeoﬁlﬁbmn% 6 hied the lcbdueri®e teyBr e rei nforced and
war pi ng of the installation base, for exanple, can be
reduced.

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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Feed-t hroughs, through which electrical contacts can
be fornmed between the contact zones of the conponents

WO 200a¢hsedag conductive |ayer 4, are made in t hePCT/F12004/000195

electronic nodule. 15 Holes 17 are made in the

conductive |ayer 4 for the feegythroughs, at the

positions of the contact zones %i n the figures, the

Cﬁ{@téée A pd’s%tﬁl&l@ 'ceﬂﬁlcale Rhvet hG s%fé'a%ﬁ% MSinRial Eﬁllt gf the process.
her aval | able al i gnment marks can be utilize

t helaydrecgshﬂrem in witick theodcmdudivedayer deisibcated onutbdisafasayf a support

P 1Rasbio b BREeg 42t TG, QR DS LRlee e

CRRh@GLuRAOE H}%df%l% ih-sud8 wWaQkes a kitddie! %ﬁé%’ége i Pistth&n for

material of contact protrusions 7 or other
cm@pmmgzmsultﬁhle chnduptive Tilmder foemingdbs corslucewalapired is attached

b grlllln i.th a | serfevice, or by using sone

otoHRF S Eﬁcfgﬂﬁqé S THRPRGE2 Ay er this, conductive
material is introduced to the hole 17, so that an

el ectrical contact is forned between the conponents 6

albe suppot AUt qandeimagdsrofafor gmmple, aveshertreallyrdonductive material,

0 I n
PLRGES SRR ARRCI 37 ah Qb DB ENAIRLE S GR D RSP BTRBARtlive layer
k#oxmnbé foribd) er e:xahqﬁaj biynitthélengs thie metaldilufta ¢hid et @@l surface of the
ci rcuit‘b boar ds. 1t?he foll ow n? t he s\t%@:es of the
nePRet battolm fqrﬁxmin@ r BY leminatinef FomeoRperdtw rifgerra%rﬁleﬁlm can be
30 MBI Po! the Oﬁgggﬁ bAsé IFd QLA {pa ) eéfgg 2094HQRR b{l‘}%r, which is spread on the

PCT/ F12004/ 195 21ns a suita

cambhige bT the sigpoetrbade 12 os aietd fidd paisr tohthe lamhinatidn ofthe mietdl layer. At
of .t he process | a er d sheet ich the

c&’?‘lﬁoqﬁ%gter {Pgrel%?ﬁ‘gfl‘)ﬁ’ ftswanﬁ’ﬁneﬂ@ @mface of a

support base 12, can aI so be selected as the initial

material . The | ayered sheet can be manufactured, for
ek?dh@ peample o Fighteal, \hayssfé‘wa@ made penedibling ﬁ@p;ppmrt brssd 2 pad the

cintdﬁgtg{é %}%t 45f09 " gﬁﬁéﬂt ?ﬂ% 1%?1;51"1151}0?1 fnﬁ cggj?ei%%ai%% 8%{&16

ﬁe con
t corhffuments 6 Awe thrbuglinhsles 8 pﬁw exantysis, ecail%e nld@ fRuEpd fdr each

base 12 c for _example, an electric
c%WPR@tOrP&tléﬁnBlqu The heR® aSunphmeis UtPg gpye bl hethod, for
i &é&ﬂrﬁé M&hm&awtﬁl 11ﬁﬁf%3m@§ctp&k1ﬁﬂgpm vaﬁgr;e MHAGULEE. However, it

| aye 10 4 can for exa attaching a
t isinot esserdial fo mmket tbrctdgb hodas B thstrad Same otifer sinigabdagdjontent markings

b by, | t t f
e B ool R s, B Bl LA IRBEE e thronen.
biasies 3 hd 16 ¥REIhE comhPbicht ekt Bfdugh boBVBE suppdirCiasé $2 and the

spread on_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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surface of the support base 12 or netal filmprior to
the lam nation of the netal layer. At this stage,

wohewn@msyaged not be any patterns in the netal fPCHFI2084/000195

In the exanple of Figure 1, holes 3 are nade
penetrating the support base 12,and the conductive
| ayer 4, for alignnent during the installation and

C%%thlé Hinchfi® wil AU Theso Ails L B ARmBE Llﬁ;?c ent areas.
Ot R i 3

for exanple, can be manufactured for eac conpone
t dhbedhiesivt ényewﬁ cahite dhighed fQr mmpﬂxe, withdtke aisli ofghesﬂm;gh-holes 3.

eithe BtgherardRs acngitve fmess SETeeti oh tiah e Ressie Sinblyils the space
HOWRMES thelcompbier?8tang %&%Hnuaéu&eqaﬁ lewhBl i Prlpsh&t 6315 s pressed

i nstead some ot her suitable alignnment markings ™ can
u gitd thoadhiesiye laybeS.dbthe @pmppsent l6rin¢lhdesenohtadi pIBh‘tlSlsilH)W’lt would be

th h- I 3 d. t I
oL AE iRt of B AR B Y R i o pxdebls a5 - 10
t Hifhes, GROEY t' iofehd donthc roﬁﬁ!sﬁn@@ssottﬂﬁ tRAMAB %@eéﬁ‘ﬁfe component 6
the sane a gnnent nar rou%h hol es 25 3) can be

ushithe @pn@lctlgfnlaﬁgr ‘bWﬂbe nroybldneﬁ od. théwifm aa¢d efi thoadhesive layer

bg_gc?rgq ﬁtfﬁ]?@e o %k?}%ar? Sll 5 BE§ lgj%hrﬁg fu’gﬁg 212 n}{‘? O{re%ahdlng surface

| agebf theicomipssht ﬁndhlfch evill\whiodtely foussoidahetikly of dedsquate filling.
support layer 12. 30 Stage B (Figure 2): In stage B,
an adhesive layer 5 is spread on those areas of the

iy
SEBPERL K B oK et tn syh f g Ao ayer &is spread g the
asttazbimentt suiﬂiawe)f dhrceasnpoannts @, instead df ont thaaktneimberd neas of the
The adhe e e can. al_i gned, r.exa

IR s 4, THEican B B TigH SHb Frch§imbler R AP ERRE camppnent in
t BiheiBaior fo SANRY it iSpla& BEQHAR thélflle. T8 aﬁ@lf)%§§1b’l% to proceed by

suitably fills the space between the conponent and

t speasingibe efihasive ppdothythe\gifachnmdnd arsesrpbihe sendsictive layer 4 and on the
gét?a%ﬁﬁlg%t Pt otflﬁfe c%grg)%ilefﬁg gl ayer 5. If the conponent

es contac trusions 7, it would be good
for the thlckness of t he adheS|ve Iayer 5 to be
grea r, r. exanpl e about 1.5 - times, the height

s Hesish Deioe UpdgE Fvsi a&%%ctl?cal g5ubipa s & elgshideal contacts are not
\?\ﬁn}ﬂ@ﬁﬂl fnb %ctﬁ%%ﬂ%@ﬁ lager andid g %}‘Eé)&‘ﬂ%{ st 5 I(@%l@c{ct Brotrusions 7 in. -

e proper The surface area o
w@hesmnpw)aVbccmﬁpmumh@d for the conponent 6 can al so
be slightly larger than the correspondi ng surface

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
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10 area of the conmponent 6, which will also help to
avoid the risk of inadequate filling. Stage B can be

woudi4fosedsi n such a way that the adhesive | ayePCPHFi®04/000195

spread on the attachnent surfaces of the conmponents
6, instead of on the attachmenjy areas of the
conductive layer 4. This can be carried out, for
SR in 15 adheS|ve
g%%gy&%gmgg?gF%Qh??MHﬁﬁ%Iace Pnaglectronlc nodul e. It
|s also possi ble to proceed by spreading the adhesive
hh t he $tachnent areas of the conductive | ayer 4
ag% Qﬁgyre ‘tachnent surfaces of the conponents 6.
The adhesive being used is thus a electrica
insulator, so that electrical contacts are not 20
florstagd D, an tiselatiog-wedteried fayst Vein|veyieh there asepmeﬁmnpda tecesses 2 or

RO o B SReBB Al L AR Pt £ 0B on opof
tihe c&ﬁiﬁ@@&@l@per& The $@ulating PhaAcal l4yet mea@beﬁiaﬂ@ Rofh a suitable

nmodul e. This can be done, for exanple, by pressing
tebyraerhaen én ik TepRsepstOn savitiereascomlingipehe size agd positin of the

f
e 80 FERRAL AN Pl G, PR e 8an b, fr
aexaidpaab b @réibﬂeg agyitnowar dosl, widelg ussdaﬁh the catuigbodrt éndustry, which is
onents 6. 30 The conpo enérsS 6 can b

At Al gl%,ss -fikyre mat &g sog31led @ﬁ%gpoxyhﬁ g é%?goa@erform stage D
t éggeg&{tﬁ afiRs@layfePS HEORH Tt deRod B A has Wi ist Rirdbed

the installation base,
brudiigritlyt for thesoinpabérds @ teiemaomindacet duviegttbe plheng of the insulating-
asseng_x ngchlne and after this the conponent 6 is
d‘%ﬁ pressed onto the bottom of the
installation base, which is WO 2004/ 089048
PCT/ F12004/ 000195 14 hel d stationary during the
aWVibgm magufag@nag paEH figple e@c/g@glcgngdqlg Gh@mgl}latng—matenal layer 1 can
e%qﬁcl%d 1,8Qhé &?1 l.léﬁ de'ﬁtn% h@ﬁ’ &ith ta L tﬁQPJhocess
FECEs56S recesses for e
C@ﬁﬁﬁm’rﬂirﬁh ﬁletpattbm@ afehk tmldhwa@daynMct ive layer 4, is -
pl aced on top of the conductive |ayer 4. The
insul ating-material layer 1 can be nade froma
%@@I ig lﬁ@g .mer base, in which recesses or cavities
acc rdlng to he size and position of the conponents
6 are made using sone suitable nmethod. The pol ymner

o airey Taan oo Bined e e wedr B Bh ST p O QR U uR iutating.

rm@lt@nmn@yera d@daasop bb# & coBductnélager ¢.dlikethelingilftng-material layer 1,
E s best to Perforn1sta ge D
the 1nsu1at1ng-mater1a1 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 1 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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only once the adhesive |ayer 5 has been hardened, or
it has otherw se hardened sufficiently for the

woaoEmsenass 6 to remain in place during the placTmpoed000195

the insulating- material |ayer 1. 15 Wen

manuf acturing a very sinple elqgtronic nodule, the
insulating-material layer 1 can be attached to the
conductive layer 4 in connection with stage D and the

process continued with the patterning of the

¢ Mhnahanodadtayrey siﬂ;ple%ecﬁtoag:emﬁdl(lé’d zgm]rtho{m)inclhmngfaagglé?conductive-

tte ulatin rial e is placed
ottt Lo & e Fo Gt oritep %retﬁ s B g be

Oflaﬂnhat@d &ond %Sﬁéh\ﬁ%ﬁb@)(ﬁfho%t a leérﬁﬁlcﬁb@la ot
insul ati ng-material I'ayer 1, the ins atlng mat eri al

| ayer 11 can be made froma suitable polynmer film for
e I 25 the aforesaid pre-preg base. The
c§§§§é?098 WS¥ar 9 can, in turn, be, for exanple, a
copper film or sone other filn1suitable for the

purpose. Stage F (Figure 6): 30 In stage F, the | ayers
1]n stage Grithe supnoet hase 2 isdefdched ohetheivdsofentryad frantthe construction,

PGPl Ryt fihe o AP Thcndfic B ST ity e G can oty

bt veetted fien eadodintdntsBat dvyret epiiyth SippbAbask 1he
conmponents 6. The use of this procedure nakes the

second conductive layer 9 quite snooth and even. WO
ZgQ‘GQ§§9§§“P [/ F12004/ 000195 15 Wen manufacturing
Sl ctroni c nodul es and those including a single
conductive- pattern layer 14, stage E can even be

totall m,tted, or .t ayers, 1 d_11.can_be

| St Hoqles Tharead ?WJE? -thwusaﬂ%[f}l QO@&AQ&& pgde through the
| a¥Rfuclve RySlPLR tii hEHGHE Sayéd 5, hush Q%that ttﬁkem%ﬂﬁlocﬁtthe contact
base 12 is detached or otherw se renoved from'

c orpusigns V.om othaRemafaet| zogesriithk eomppensats G Jarexpe@adpﬂ@, holes 17 can be

n&%ﬁg ?rtc é%m%f) eg:l;r)y%h;ol% 2 h{tﬁ] las?% a[ge ggleﬁ 3? 8%% @élgeﬁ, fo% (e)xampleg

summomimbaﬁhoﬁas.Stage H (Figure 8): In stage H, holes
17 are made for the feed-throughs. The holes 17 are

made t hrough the
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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15 conductive layer 4 and the adhesive |layer 5, in
such a way that the material of the contact

wQnRai4r08ssi4®ns 7, or ot her contact zones of the PCT/FI2004/000195

conmponents 6 is exposed. The holes 17 can be nmade,

for exanple, by drilling with g aser. The holes 17

can be aligned, for exanple, wth the aid of holes 3.

2 weriNy t (I
TUPAE The R B (D mep Lot R porRRREH KR Wbl method,
examwpich cpsedtbhe gmwinpevilt badhetpi ve material is grown at

the sane tine also el sewhere on top of the base, so

that the thickness of the conductive |ayers 4 and 9

al[g thel eﬁ%ﬁf@%ﬁ"&ess R ﬂ_(h@s PPB‘idt‘HG MO RERE él@lﬁrgt%léﬁﬁla&'gsmg a three-

grown can be, for exanple, copper, or some
s§fage d¢smﬂar freatiment. Aifcaitis thmfwddr(thrpuglsrm metaé]hzedm euch a way that
mat.eri al hou t ake

g%ﬁ '§}]ﬁ{1 o%ﬂ%lgl%n fj tsirilg B? P?]p{glemft I%Tﬁ é[fmﬁ after arﬁnn layer (about 2

e leDtis depakit<icit @6 burhdeNTh i k@BsAfTtthe wp%bf iﬁh&@a%ea ufhg
e conponent 6. In one exanple process,

c@h@@@qhewaﬂrd@mmt@m is 30 mainly copper.
Copper-netal lizing can be perfornmed by surfacing the
holes 17 with a thin |ayer of chem cal copper and

t Swge ¢ dsnintendéd @ fohie af vldbaivaheontist Bewasn ﬁie&ﬁb&r[p@ﬁ&ﬁm $dlthe
co r-.gr ow aﬂ% nmet hod. Chem cal copper is used,
five lguer4ly dn stpge hitsls thessfaze not exsgptial de lr&ﬁeaﬁ@ﬁledhwlmess of the

e 50 5 L SO it v

s that imita@ I thihbkolgs birere caly filkel with alsuitabie tratesiab&he conductive layer

for Si.n m cal thod,.. in_whi.ch cas }
G B ad T RE AT e pES 4 it 't Gy “opfastive
hﬁhﬁ@ ot By @fink RemE e6er hﬁfa‘l’l%i@nﬁﬂ%dfshftﬁﬂe %r%@ﬁﬁvﬂd§' ng
a three- 5 st age desnear treatnment. After this, the

feed-throughs are netallized in such a may that an

Spfﬁjle cfe\%\f%l ﬁﬂﬂesc ?‘#@oﬁﬁg@%}% tl{&%b (ﬁ;gl%sy gg;%wn rﬁuh { %%tgﬂ%%cutvg gdygﬁ 4 and 9

t hergedr f ace. The thlckness of the copper is increased
usi ng el ectrochem cal deposition. 10 Stage | is
intended to forman electrical contact between the
cg&&ggqphnﬁegﬂp the conductive |ayer 4. In stage |
i's therefore not essential to increase the
thlckness of the conductive layers 4 and 9, instead

| D G55 B B 8 RATDIS B e e

Syt 2 dedrerhé @ﬁrfac@fb@tlfélfh@élq}‘ bI§ al SYEE 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 only 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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18 can be made, for exanple, by filling the holes 17
with an electrically conductive 15 paste, or by using

weanw/08¢dagr netal lizing method suitable for m ecoAv0aE000195

In the later figures, the conductive layer 18 is shown
with the conductive layers 4 apd 9 nerged. 20 Stage J
(Figure 10): In stage J, the desired conductive

p Bsbithstis ARA arkSw IR (88 TRAwE RAb &R S ARG b Erd | :
|§%E@§ 4 ana 9 on tﬁ%sgd}gace OP t he base. I?ﬁgéﬁgxghmuy
singl e conductive layer 4 is used in the enbodinent,

t tt f ne side of the pase.
FNERELE ML R MR R LN
t BEhROREYEREMS 1R3LE2DTH RhR MNMihIBay LRARERE Batit%ms 14), with

conductive |ayer 4, even though a second layer
athsaidiefovhicn thelvempobentiomeptnponentsstican enconpedied tonmrdxternal circuit,

t he, unpatterned copnductive | ayer .9 can act,. .for. .
cRsimrar o 2R eCRIf Ry Son Shere RGP toBlipy pepexist shready.
| FHEprovéss ChetRk 86 dEARhd iTREH £waP thaltheRldtOhRGhbA1le is already
agai nst electromagnetic radi ation. 30 The conducti ve

panishedafter gagahansbligirdd 0 shows prgsexgrnde oby/ pessibls/¢lagiraniemodule

c ti v rhal. t n hve. ] 4. f.rom

o REH e o5 Bing st RATHEL bR RBlan i i ffocess canatso
medrtihu@ hft@athghd, ot erumesle, Byodurxmgpheeletitdigmodaleatith Nprotective
pat t erni ng and, WO 2004/ 089048 PCT/ F12004/ 000195 17

etUbstanes REPYBkingpdditional candeqtiye patierns AR kst andirsesand surface
thm@gkgy&ﬁéggﬁ_Q_industry. After stage J, the

el ectronic nodule includes a conponent 6, or several
conmponents 6 and conductive patterns 14 and 19 (in

SﬁﬁE eppodi nents only conductive patterns 14), with 5

t hi¥U4F §" of whi ch the conponent or conponents 6 can be
connected to an external circuit, or to each other.

The conditions for manufacturing a functional totality

t Hignreeldi showa pmedltiylayerathel egiraneemedelawiieh éndheded ey basgs 1

[ ] t e. el o ' | .
P D00 S8 ARV Bob SR Dy op oo
otorrlupispalite layers 14 and ¢9.Midbages T Hatattaeiedne each other with the aid

mapuf act ured using the exanple nethods. If it is
mpglﬁ@arpeéiﬁré ?we e SHempeipt YEL R FLe: friegpmpleny pre-preg

3M @;%c{}]&rla}%ﬁ%&?izs 1SR QS tﬁ@ﬁlsgysﬁ%rﬁeﬁéglggl W this, holes

a protective substance, or Ing additiona
comdingtthroeglptictrerdvde an drilled fn ths eleatrdiio madibe il osiar fodfosm
oI:onttaIDC S. ‘ﬂlg ggr{tgc% greqlgldnlljéde 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 each 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 other, 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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Figure 11 15 Figure 11 shows a nulti-Ilayered
el ectroni ¢c nodul e, which includes three bases 1

woOani4rnatasl on top of each other, together w t hPCI&I2004/000195

conponents 6, and a total of six conductive-pattern
| ayers 14 and 19. The bases 1 3§e attached to each
other wwth the aid of internediate |ayers 32. The

| HaBHABRL RobRMR o B LRIk, exanpl e, a pre-preg
Zglepoxy ?Eygr, P?%:IS Ianf%%ted bet ween t he
installation bases 1. After this, holes. running

t hr ough t dule are . drilled in the. el ectroni .
oGP RIS (R ovHB AR CETORERS 6 SHGORBIRGELS 28 19) of a multi-
I %fg@ﬁﬁ eWckBnik %(ﬁ%edcaﬁfbegnﬁﬁl%ﬁﬁ’e&,\‘f%r baviie, Iing AW R electronic-

(&}
oles. Wth the aid of the conducts 31 ranni ng
t odulgmanuéactiringtmesthods deschibted, aboie Searei afilse sub-modules to be

conducti ve- tern layers 14 and 19 of th. )
CRitaston P ot liEed oMk iatoab Pl aiity be i anspsibg magutactured
eash Qchﬁ@bthefﬂiib}ﬁaoﬁﬁtﬁifﬂﬂl@ﬂ)rﬂle@ihﬁésel ayer ed functi oni ng
totality. On the basis of the exanple of Figure 11, it
is clear that the nethod can al so be used to

e i ffer ' ree-di nsi.onal .
cTre Rt FRatt 1R A5 Rle pY-ERe VIR ML which our
eksemich canbeploited. \@ut ihveatios éestahoweeR rystitdted to drfly the processes

are placed on top of 30 each other, thus formng a
pdisrlagrdl BbgHE AUhinsigad BrdRENton AFP\PREIRRAFSTSVtions Qlieicprocesses and

fifRir J1B cbﬁlc:ﬁ! %ﬁ%ﬁgqﬁto@ﬁf‘mﬁl@ ARG %%%S)gﬁl?&@la hela &e ér}]terpretation

t

forma single tional totality. packages C

bef their edvilonee.- Thenevaitionas alswhof resiriptedbol ahlyshe ¢anstructions and
nodyl es, of ..t hi s ki nd t he, chips can,be selected .

£ Plstiog dseaiben bY s P amPLesH PRIBBIRYHR PR1u5 1R SRy eeda fhe art that
b@ars lablidAGb R 8RH P 8RR ABo Sal! Bl 4 HARdASurclBwide range of

manuf actured according to the selected circuits. The

s dterad aleelorip modules angd eipcuithagardse whisbribtersereathniiiom the examples

c : |t = | ectronic :
RGNS e e VA kB Sl L By i e
t fikergion ©f iltusiratingSthenthuli B cturing fpacdess. Mhgs Mahi all&ations to and :

descgri bed above. Some of the sub-nmodules to be .
cERARtans &iomt he PrReePssy e? thg cxamBles shawrbavg san b maderelle

bﬁe&ﬁh@l@ssﬂémg:%:gﬂ% Vit Befdiaes acddﬁdiﬂg tosﬁgﬁg%hg& The alterations

met hod suita or the purpose. The exanp
Feaguekse, for-exathpkhtoihe ormufossingltechpiquesdssesbednintthe different stages,

i d Whi 1Q . ti b loited. CQu
ety Bl Rltncc R B hP 888R C1 ca 1o only the

processes disclosed above, but instead the invention

al so enconpasses various other processes and
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 manufacture 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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their end products, taking into account the full scope
of the Clains and the interpretation of their

weaqguiadasces. The invention is al so not restrPCTER04000195

only the constructions and nethod described by the
exanpl es, it being instead obvijgus to one versed in
the art that 15 various applications of our invention
Cafhife. used to manufacture a wide range of different
el ectronic nodules and circuit boards, which differ
greatly fromthe exanples described above. Thus, the

P GE AR N e

process. Thus many alterations to and deV|at|ons from

t he processes of the exanpl es shown above can be nade,
whi | e 20 takingratdvetesiverdarenj ni ng within the basic idea
according to the invention. The alterations can

relate, for exanple to the manufacturing techni ques
descrlbed r

sequence % he Sﬁ?@%@é%gtggégg%&maﬂ%ﬁﬂ%&zbﬁ&*gﬂk%GBMCt””ws
nethod, it is also possible to nmanufacture conponent
packages for 5 connection to a circuit boar

packages &X g&ﬁ% goRPRICHH drosp theside of Shpeimtast §“r?3r?8t to tg? first surface
connect ed,£heebiduedtd Myt €ach other. The method can
al so be used to nanufacture total electrical nodul es.
The nodule can also be a circuit board, to the outer
surface of ich. co onent s %in be attached

30 san® wAYRS P sy h’\?éart‘?li‘
2004/ 0890¢h3 cBiehictis< 94f, BRSO Rrst &ﬁfac@oﬁtﬂ%ﬁ:on&uctﬁe hod

for manufacturing an electronic nodule, the neth
conprising: 5 - taking a conductlve | ayer, - taklng a
conponent I ¢h s a nt act

contact oabeE Heatifin® e inehin i Snr b G gamponent
of the cogtaftalBubiiRCeonduetivdgydri 4t surface 10 of

t he conductive layer, - making an insulating-materi al

| ayer, which surrounds the conponent glued to the
conducti v

conducti vaaE Shraidvt B! oIl L diFeRls b For
connecti ng the contact zones of the conponent

el ectricall t he_conductive | ayer, and - nakin

cénd mﬁﬂt%a%af@tnertﬂ Slaipynip fdicho fdige £lujag heemponent:

— 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 which, 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.

er, ik syrrqunds tpe cwgponent glued to
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20 2. A nethod according to Caim1l, in which, when
gl uing the conponent: - an adhesive |ayer is spread on

woheo4gssdaace of the conductive |ayer, and - tRET/FI2004/000195

contact surface of the conponent is pressed into the

adhesive |ayer. 25 3. A nmethoggaccording to Caiml,

i n which, when gluing the conponent: - adhesive |ayers

afEA SRARRCL BB dilbe0 €ARRAS br UL ARG & h&&&ﬁ&g&g@ is 3ffdd ¢

t he §${rstcsur€%?g o? thercongﬂgg}vea%ayer, n Q%S% © the

t bendaditeslaye ahd yerdheaive 1pyes ssereaaiga arets of dlechsunfabe pf thé@onductive
2004/ 089048 PCT/ F12004/000195 20 4., A nethod . .
alyeh Wﬁh_tadwéfl tgﬁlt#ﬁezswngacg ,o%a}e; %8\&%1V511ay]eggﬁsse@ﬁlally free of adhesive
C 8RB ©Pthel cdniHcHBA z6:Rs o the éb%%ﬂ@ﬁt'sye | ayer and an

adhesive layer is spread on areas of the surface of

the conductive layer, in such a way that the surface

0 he .conduct.i ve | ayver.i.s_essenti al free of

oairh SRERio SR L 5 SRS Dlogh el b G pppent
conponents. 5 5. A nethod according to Caim1, in

whi ch, when gl uing the conponent: - an adhesive | ayer

i s spreadamadbesize byart is spregd oh daecanfact srafase wp theeompoaent, and
10 - the adhesive | ayer on the surface of the

conmponent is pressed agai nst the conductive |ayer. 6.

A met hod @eGandiivedaye? offile Qirfabk 81 18 cdmpoRent idprak¥ed AgdiBst the
- at |east one alignment nark is made on the

conduct i veondasisie lafesr the al i gnment of a conponent,
and - the conponent is glued to the conductive | ayer,
aligned relative to the at | east one alignnent mark.

26. A methotRicbardingae anygbNQldias C-&i A whichn which at | east
one alignment mark is a through hole, which
penetrates the conductive layer. 8. A nethod according

to any_of ' . - i n.whi ive. "
e made “ bRt I siehment i nEide EAMCIIE AL RT e
part of t4enmeheof adongdoneheandnductive | ayer, so

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

one alignment mark.

7. A method according to 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



10

15

20

25

30

that the remaining material forns the conductive
patterns. 9. A nethod according to any of Clains 1 -

W@ 2004089038 ch openi ngs are made in the conduct PCE/FI2AYL000195

and the adhesive layer at the position of the contact
zones of the 30 conponent, inasgrder to form
feed-throughs. 10. A nethod according to any of Cains

1. r . . .
2B HuDIrSEL ) R I5HBARGst B thg TadhlcRh MRbnkflatlPmtaial Layer,
abdt beforedhomenufaéttnerofttivecamdnciiveqiaitemsof t he

i nsul ating-material |ayer, but before the manufacture

of the conductive patterns. 11. A nethod according to

any. Rimdh&i deorking tb Qn% bR CYiiinG 1 -1 Wikh 8} iﬁgﬂéfﬁg@xght%hal layer

| ayer 5 surrounding the conponent 1 s manufacture y
astendmg the comperieat ismgpomctrredby htigabing dninswlitingimaterial layer, in
recesses or cavities for a conponent or Go nent s
SRS as Sl e O CORBARRT BT eparpals A5 0058 ada the
agefudtiPglaer. C ai m 11, in which a second

i nsul ating-material |ayer, which 10 is unified and

whi ch covers the conponent, is attached to the surface

of 5t fl ' | at.]. tal layer. ched, t.0 .
12 ABadou MbBTH Rhidha s SR pRRAT S sk gyer, whicn
ldlﬁlrﬁﬁ' edland \iﬂﬁfch toverd Iﬂdhe boﬁpﬁl&ﬁﬁ,ﬁ@i attahed ed ﬂh? Stuﬁﬁiegcﬂ‘ lﬂﬁb first
ayer is manufactured on the opposite surface of the
i Hgsufaa%lgﬁrg@tm fafYPraaﬁapla@ﬂeﬁO.thqso ctiye ls¥¢thod accor di ng
to any of Cainms 1 - 13, in which a separate
conponent, which is not connected to a circuit-board
sfl3.uk metlmd dcsorginggd abyp of GkimehdUes inwehiklay second sonductive-pattern

t hod accarding tg any of d.ains - 14, in whi
TR B e ot <AL ResBe tnstibtine-myplehaf Phyer.
el ectronic nodule in a correspondi ng manner. 16. A
met hod according to Claim15, in which the conponents
ehbeti gwthadaceerdingds ennpEClagpnhed B cin whiel & s¢paedté gomponent, which is
e in. r 1.0 netional ot.aljty. 25
SRR LSOO S IHRF L] A d i L
which a first nodule is manufactured along with at
| east one second nodul e_and the nanufactured npdul es )
afg ém cqrgingdg apy 8f ‘ﬁ@fmﬁ he Lgningvigclymors@ap ppggomponent is

S EmbBffed i frcBRANLER rM RISl Silddld Sipls? each .
ot ﬁer. 18. eA net hoéllii)(glccor1 I ng tslé) Cdil%a%frﬁn 9 i n which
hol es for feed-throughs are made t hrough 30 the

ggﬁ(%] egffe&l%oi&%g*:%ﬁ}%&ﬁé tCﬁ‘eﬁr'?f e%ﬂgﬁiﬁ:@ t e]; cc?n%%qnegtts he%lrbegge% in the base are

connected electrically to each other, in order to form a functional totality.

17. A method according to any of Claims 1 - 16, in which a 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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wa 2004r080049nal totality. WO 2004/ 089048 PCT/F12004/000195

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

first surface and a second surface, 5 - at |east one

hob eARL1b GRS otifle! Wich MMiki ng- material ayer, which
opens out onto the first surface, - at |east one

conponent inside the at | east one hole or recess,

whi ch conponent, i ncl ud cont act. zones on_that side

of the~c o%&%@ﬁ?n&-ﬂlafemﬁgwa whirhy s agfjrstuirfacs andasegend surface,
the insulating-material |ayer, and which conponent is
positioned in such a way that the contact zones are

| ocat ed ait leastlond laule or fecesin theeinbdmelg-mhtetibldaydr] which opens out
surface of the jnsul ating-material |ayer, - a
conductiv%mB$@%%$hmF ®r, which runs on the first

surface of the insulating- 15 material |ayer and

extends on top of the at | east one hole or recess in

the i Asuhtdeashgneamgronaht ihsive thean teast orichi@ld @aatdsswlgth

t he contact zones of .the coqyonents, -, a B?rdened

adhesi ve fpRAnepiinglhdesgontachzones op dhat sideofjghe component that faces
i nsul at i ngpNRLGHHAe of 4k in@ﬂlﬁ%mg—%&éﬁﬁ?ﬁ k) Qn&m%ﬁ‘fponent is

and the conductive layer, and - conductive-materia

f or mat i ongospiéamned imstichg waethatithe sontactizayes are tasateflat aidistance from
an el ectpical,cpontact betwe t he .conductive-pattern
| ayer an d{hFﬁ%V%Sﬁt?g?]{fSt f'éﬁ%‘? oL F’ﬁ'éla%%?ﬁ’ﬁ’&%?&q laygis 50,

An el ectronic nodul e according to Claim19, in which

the thickness of the conponent is |ess than the

t hi cknessa efndupiéve-pesigralayerg wieahemnaion theyfigst surfacehef the insulating-
di rection fikst rface and, th econd .
surface o 1a{%ﬁéy$ﬁ%&%§§ }iitr?ié(ﬁsrr% t;b ioafl%hei aé@eéaist. Ol?ghc%l?r IKRess In the
el ect r oni msvlehy-maeiaDiagérgdia tHel 1a¢ation 9f te cddtact Fones of the
whi ch the said conductive- pattern |ayer is

subst ant | €AMEPIENEL | so that the surface of the
conductive-pattern layer that |ies against the
insulating-material |ayer, and the hole or recess in

t he i nsul ahardepedatibesivl 1ayWD i2 BB UDBEOABess in the insulating-material

PCT/ F12004/ 000195
layer, ge:zliween 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 against the insulating-material layer, and the hole or recess in the insulating-material



23 layer for the conponent, is located entirely at

substantially the level of the first surface of the
wonealoata4ng- mat eri al | ayer. 22. An el ectroni c ROTWI204/000195

according to any of Clainms 19 - 21, which includes a

second 5 conductive-pattern |gyer, which runs on the

second surface of the insulating-material |ayer. 23.

298, B HeAoai s o BRI B Aty (1 RvBRofife it surface of

ctirnexiddthgahaetialilaygrl y to each ot her by neans of

conductive 10 patterns, in such a way that the

conmponents forma functional totality.

22. An electronic module according to any of Claims 19 - 21, which includes a second

5 conductive-pattern layer, which runs on the second surface of the insulating-material

layer.

23. An electronic module according to any of Claims 19 - 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.



