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Circuit-board manufacturing technologies differ from microcircuit manufacture in,

among other things, the fact that the substrate used in microcircuit manufacturing

technologies is a semiconductor material, whereas the base material of a circuit board is
20 an insulator. Microcircuit manufacturing technologies are also typically considerably

more expensive than circuit-board manufacturing technologies.

Circuit-board manufacturing technologies differ from packaging techniques in that
packaging techniques are intended to form a package around a semiconductor

25 component, which will facilitate its handling. The surface of a package of a
semiconductor component has contact parts, typically protrusions, which allow the
packaged component to be easily installed on a circuit board. A semiconductor package
also contains conductors, through which voltage can be connected to the actual
semiconductor, connecting the protruding contact parts outside the package to the

30 contact areas on the surface of the semiconductor component.

However, the packages of components manufactured using conventional technologies

take up a considerable amount of space. The miniaturization of electronic devices has



30 contact areas on the surface of the sem conductor conponent. However,

t he packages of conponents manufactured using conventional technol ogies
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a circuit board, during the manufacture of the base, ereby part of the

base 1 r ucfleriblejcircui Soard ipvasedend thervircnis boardds Aexadrstrongly. seni conduct or
conponents. According to the invention, at |east one conductive pattern is
first manufactured in the base, as are through holes for the sem conductor

conponent sObjbt efthe Aehtidibis 1 breats @Th&RGT bY ri¥ans FRRRANNPadke® nlikeR6hiisn t he
holes, in alignnent with the conductive pattern, The sem conduct or
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| ayers of conductive patterns are manufactured in the base, in such a way
that at |east one conductive pattern fornms an electrical contacts with the
contdét aFfkamventianhie basedforembefiding ¢hesseniicomddetot compapNanit least some of

them, in a base, such as a circuit board, during the manufacture of the base, whereby part
of the base structure is, as it where, manufactured around the semiconductor
components. According to the invention, at least one conductive pattern is first
manufactured in the base, as are through holes for the semiconductor components. After

20 this, the semiconductor components are placed in the holes, in alignment with the
conductive pattern. The semiconductor components are attached to the structure of the
base and one or more layers of conductive patterns are manufactured in the base, in such
a way that at least one conductive pattern forms an electrical contacts with the contact

areas on the surface of the semiconductor component.

25
More specifically, the method according to the invention is characterized by what is
stated in the characterizing portion of Claim 1.
Considerable advantages are gained with the aid of the invention. This is because, with
30 the aid of the invention, a circuit board can be manufactured with the semiconductor

components embedded inside it. The invention also makes it possible to manufacture a

small and reliable component package around a component.



25 More specifically, the method according to the invention is
characterized by what is stated in the characterizing portion of Caim1l.
Consi der alwbDe3aci7amt ages are gained with the aid of the i neemtFIl@0o06khi s is
because, with 30 the aid of the invention, a circuit board can be

manuf actured with the sem conductor codponents enbedded inside it. The
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i nventi on afldibonabedrantages.| ar ge nunber of enbodi ments, which provide
significant additional advantages. For exanple, by neans of the invention,
t he conponent's packagi ng stage, the circuit 5 board's manufacturing
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conponents_can be conbined to forma single totality. The conbination of
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general use. The conposite process according to a ﬁreferr_ed enbodi nent of
t he i nvent Mgpufagture of ajsmaller gndanproyrelighlepleetronigmeduleoFhesg ifibe Surther

manuf act ur | ' ' ' | = chi £C, to attach the
conponentsh@%nﬁaﬁgmca?%{{cchiapﬂ %{)a%cg%lﬁe@g%éédo}?rée&%‘péélgglggﬂe%%{% enbodi nent s,
t he fiol | ownmngufacturing agessaubly tédhaologivs ¢t berialgesahliseon are obtai ned: -

Soldering is not required to formcontacts with the conponents, instead an
el ectrical contact can be manufactured by growi ng conductors on top of the

contact ar ?ﬁéc&ﬁr%&itégmceg%e'&hﬁfé 16 AROBEN emBitimeBSH e hﬂ@ﬁ%&nﬁnﬁ ifsS NO

need to 20 use I'ten netal to connect the conponents, so that ‘conpounds
are not f otatady, sirepleethan,fet edasplComputaetisinget cireit boetdand wing fijprkipal | y
brittle, S%cﬁrbo%gy to attach the components to the circuit board. By means of such preferred

15 embodiments, the following advantages over the conventional solution are obtained:

- Soldering is not required to form contacts with the components, instead an
electrical contact can be manufactured by growing conductors on top of the
contact areas of a semiconductor component. This means that there is no need to

20 use molten metal to connect the components, so that compounds are not formed
between metals. Compounds between metals are generally brittle, so that
reliability is improved compared to connections made by soldering. Particularly
in small connections, the brittleness of the metal compounds in the connections
causes great problems. According to a preferred embodiment, it is possible to

25 achieve clearly smaller structures in a solderless solution than in soldered
solutions. The solderless contact-making method also has the advantage that high
temperatures are not required to form contacts. A lower process temperature
permits greater choice when selecting other materials of the circuit board, the
component package, or the electronics module. In the method, the temperature of

30 the circuit board, the component, and the conductive layer directly connected to
the component can be kept in the range 20 - 85°C. Higher temperatures, for
example, of about 150°C, may be needed only when hardening (polymerizing)

any polymer films used. However, the temperature of the baseboard and the



reliability is inproved conpared to connections nmade by sol deri ng.
Particularly in small connections, the brittleness of the netal conpounds
in the coNP@SN6INE causes great problens. Accordi ng to aPprgi@/med

enbodi ment, it is possible to 25 achieve clearly smaller structures in a
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to use polyner filnms, which are hardened in other ways than due to the
effect of a high tenperature, for exanple, chemcally, or by
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enbodi nent of t i nventi.on he te era t he b sepoard and the
conmponents can E@ %@Hﬁnﬁwag?l%bﬂﬁc g’g%FFP@mﬁ dween thgecayse the

use ofp t he et hedmpehdhtd Gantths anﬁﬂwﬁﬁmf %hﬂé tHREN dufdal ﬁﬁowﬁfeybﬁﬁle the
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conponents can telrstionic scujkinghoye, dor epaimpte, biiecdsicingtlpossenlintorferones, ped of t he
el ectronic ci I‘CLdI . t%r ove, for exanple, by reducing | osses, interference,
and delay tines. YYHE met hod al so permts the manufacture of
t hree-di nensional structures, as 15 the bases and the conponents enbedded
in the bases can be assenbl ed on top of
e method also permits the manufacture of three-dimensional structures, as
15 the bases and the components embedded in the bases can be assembled on top of

each other.

- In the method, it is also possible to reduce the interfaces between different
metals.
20

- The method permits a lead-free process.

The invention also permits other preferred embodiments. In connection with the
invention, flexible circuit boards, for instance, can be used. Further, the process permits

25 circuit boards to be assembled on top of each other.

With the aid of the invention, it is also possible to manufacture extremely thin structures,
in which the semi¢onductor components are, despite its thinness, entirely protected
within a base, such as a circuit board.

30
Because the semiconductor components can be placed entirely inside the circuit board,
the joints between the circuit board and the semiconductor components are mechanically

durable and reliable.



each other. - In the nethod, it is also possible to reduce the interfaces
between different netals. 20 - The nethod permts a | ead-free process. The
i nventi orwalosoeyes nmits ot her preferred enbodi nents. | n coma@Eo3moesi t h t he
invention, flexible circuit boards, for instance, can be used. Further, the
process permits 25 circuit boards to bé assenbled on top of each other.
Wth the aid of the invention, it is also possible to manufacture extrenely
thin structures, in which the sem conductor conponents are, despite its
thi nness, dntherfellgwimgothe dmveationisterspmingd yeithethe gidtf eagmales and with réforende 30

Because th ' r nents can be placed entirely inside the
circuit boz?gggk%ﬁgg#ﬁh%fg%%§§§een the circuit board and the sem conduct or
conponents are nmechanically durable and reliable. WO 03/065778
PCT/ FI 03/ 00064 5 In the follow ng, the invention is exanined with the aid
of exahpl edighe 1 Rhews # africs ehetoss-sestionscolnne presess acaardinetaitheyavesion gure 1
shows a series of cross-sections of one process according to the invention.
Figure 2 shows a series of cross-sections of a second process according to
t he i nvent iFigure 2 Bhaws £s@ies bOudsHsesttonsast adkecGidsiBess e aédoadifig &f tha ikvwehfich.
process according to the invention. 10 The series of illustrations shown
in Figure 1 show one possi ble process according to the invention. In the
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1A): 15
10
The series of illustrations shown in Figure 1 show one possible process according to the
invention. In the following, the process of Figure 1 is examined in stages:
Stage A (Figure 1A):
15

In stage A, a suitable baseboard 1 is selected for the circuit-board manufacturing
process. The baseboard 1 can be, for example, a glass-fibre reinforced epoxy board, such
as an FR4-type board. In the example process, the baseboard 1 can thus be an organic
board, as the example process does not require high temperatures. A flexible and cheap
20 organic board can thus be selected for the baseboard 1. Typically a board that is already
coated with a conductive material 2, usually copper, is selected for the baseboard 1. Of

course, an inorganic board can also be used.

Stage B (Figure 1B):

25
In stage B, through holes 3 are made in the baseboard for electrical contacts. The holes 3
can be made, for example, with some known method used in circuit-board manufacture,

such as mechanical drilling.
30 Stage C (Figure 1C):

In stage C, metal 4 is grown into the through holes made in stage B. In the example

process, the metal 4 is also grown on top of the circuit board, thus also increasing the



In stage A, a suitable baseboard 1 is selected for the circuit-board

manuf acturing process. The baseboard 1 can be, for exanple, a glass-fibre
r ei nf or ceto@posdr7doard, such as an FR4-type board. |n theceraspmoas4pr ocess,
t he baseboard 1 can thus be an organic board, as the exanple process does
not require high tenperatures. A flexible and cheap 20 organic board can

thus be seligick®as bfahe EORIVRAPERGard 1. Typically a board that is already
coated with a conductive material 2, usually copper, is selected for the

baseboard 1. O course, an inorganic board can al so be used. Stage B
(Figure 1B)s . 25.1n stage. through .holes 3 are de in the basgbpard for
el ectri cal )ngﬁpg%u[cgye ‘Pﬁgnﬁﬁf’ &%Q%gm Sﬁ@pﬁﬁﬁéfomﬁ)g&’&?ﬁﬁ{ﬂr@rw%ﬁts EERE known
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Stage C (Figure 1Q): Irn_Vli)gt ag%ﬁ% met alééfar}.g ?ogm 3|’nt o{h{%he th?ougth hol es
made ih st dga lger prchemicad xapner end theo sestinuingibe weatilg ubingsanadlentroghaminalon t op

f th ' ' . .' | he. WO 03/.065778.. PCT/ FI1 03/ 00064
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conductivity. Copﬁgr metal | i zing can take place by coating the holes with a
5 thin | ay&etdrcar hegbe growapppes a Metrchaneiaal sagthed gp tant theegrowth is sheapsi ng an

el ectrocherg : - ] ' | ed in.the
xamp o, ao e RPRE L Sy B Bifhe SRRIS R B g fE fhud
el ectll cal holsdithtanreldctricallgcondetiespassd. coati ng. The nmetal can thus be

grown using a wet-chem cal nethod, so that the growh is cheap.
Al ternatively, the conductive |ayer 4 can be nade, for exanple, by filling

the thr ougtstgéz, Itlgbigﬁré/\jﬁ)h an electrically conductive paste. Stage D
(Figure 1D):
In stage D, the conductive layer on the surface of the circuit board is patterned. This can
15 be done by utilizing generally known circuit-board manufacturing methods. The

patterning of the conductive layer is aligned, for example, on the holes made in stage B.

The manufacture of the conductor pattern can take place, for example, by laminating, on
the surface of the metal 4, a photolitographic polymer film, on which the desired

20 conductive pattern is formed by directing light through a patterned mask. After
exposure, the polymer film is developed, when the desired areas are removed from it and
the copper 4 under the polymer is revealed. Next, the copper revealed under the film is
etched away, leaving the desired conductive pattern. The polymer acts as a so-called
etching mask and openings 5, at the foot of which the baseboard of the circuit board is

25 revealed, are formed in the metal layer 4. After this, the polymer film is also removed
from on top of the copper 4.

Stage E (Figure 1E):

30 In stage E, holes 6 are made in the baseboard for the microcircuits. The holes extend
through the entire baseboard, from the first surface 1a to the second surface 1b. The
holes may be made, for example, mechanically milling by means of a milling machine.

The holes 6 can also be made, for example, by stamping. The holes 6 are aligned relative



In stage D, the conductive |ayer on the surface of the circuit board is
patterned. This can 15 be done by utilizing generally known circuit-board
manuf act wong/oerhods. The patterning of the conductive Paysosi®oal i gned,
for exanple, on the holes made in stage B. The manufacture of the
conductor pattern can take place, for eXanple, by lam nating, on the
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desired 20 conductive pattern is forne y directing

patterned #sske uskittenid abigpmenty eyt théncstop dheyatignnfent inwelstivetodhepaductndeen t he
desired are are removed from it a t he capper..4 under, the | ymer is
reveal ed. Rﬁ% ,S‘ﬁﬁ%ﬁ’&?ﬁ'ﬁ‘gﬁly%gégwgw&@rSpFFﬂgicﬁ)PflﬂP]?glregatﬁé?ﬁé?iﬂ%&}é’ilﬁs 3 eavi ng
t he desired conductive pattern. The polynmer acts as a so-called etching
mask and openings 5, at the foot of which the baseboard of the circuit
board5i s 25tage¥dXigwe 1H):e forned in the netal layer 4. After this, the
polymer filmis also renoved fromon top of the copper 4. Stage E (Figure
1E): 30 In stage E, holes 6 are made in the baseboard for the

ni croci r cui stage ) @aR Il @SirkkdredmitfEDOeR thdIeoled. i The thRsERtatatefibgm t he
first surface la to the second surface | b. The holes nmay be nade, for

exanpl e, nithAvREHsIrgighiaver the hplp Gleng thefseepndisnfacegl brafdhé baseboardéllivol es 6
can also b o [ e :hol e e. al,l gned.
relative V\%pg%ﬂ 15"&% to%@i/ B%: g?f?ﬁ%éif%@eg gsepﬁgedclgﬁhaeucetxl \S/tgé%gltqlaér h'%t%hl of the
ci rcudt bothedompbreniohaws beensed@red t thebasdbage] Birgahe fiahlstablendit atbthed. ai d
alignnent, but then too the alignnent is relative to the conductive
patterns 4, as the conductive patterns 4 have a specific position in

relation t§.Lbe A8see 1&): © Stage F (Figure iF): In stage F, tape 7 or
simlar is Iag' Q?%d over the holes 6. The tape 7 is |am nated by

stretching it straight over the hole 6 along the second surface | b of the
baseboard.  The e i.s i.ntended to | d.the.c opents t.Q be_assenbled in
Che next stagtee Gy i mosiHT b Stshorme i B bABE Bh o Brife SERETET Lo i ne
basehgar d 520814 bEthE bAgboat! AGEABNRE caiBhtOslace using a precision assembly

machine, the microcircuits 8 being aligned relative to the conductive patterns of the

circuit board. As in stage E, the holes made in stage B can be used to aid alignment.

The microcircuits 8 are assembled in such a way that they adhere to the adhesive surface

20 of the tape 7 in the ‘bottoms’ of the holes 6.

Stage H (Figure 1H):

In stage H, the microcircuits 8 are attached to the baseboard of the circuit board by using
25 a filler substance 9 to fill the holes made for the microcircuits. In the example process,

this stage is carried out by spreading casting epoxy into the holes and on top of the

microcircuits 7, from the side of the first surface (1a) of the circuit board. The epoxy is

smoothed with a spatula and is hardened by curing in an autoclave.

30 Stage I (Figure 1I):

In stage I, the tape laminated in stage F is removed.



Stage G (Figure 1§: In stage G the mcrocircuits 8 are assenbled in the
holes 6, fromthe side of the first 15 surface 1 a of the baseboard.
Assenbl y wan3neies pl ace using a precision assenbly nachi Re€T/Fii380064
mcrocircuits 8 being aligned relative to the conductive patterns of the
circuit board. As in stage E, the holes8nmade in stage B can be used to aid
al i gnment . o,Th ) {fcuits 8 are assenbled in such a way that they adhere
to the adh tg g%@%ﬁ'%%@ 20 of the tape 7 in the "bottons' of the holes 6.
Stage H (Figure 1H): In stage H, the mcrocircuits 8 are attached to the
baseboard of the circuit _board by usin 25 a fi]ler sybst 9 to fill
the hol es Twetrgef ot pelimendilm 4 iy fsfmedon Sﬂf%ceé%fé#p?lécuﬁr%{%réggotﬁw‘feﬁﬁ? &t age
is carrie [ ' IR glpé}gﬁgl Ao Rpof the
m cr oci rcu%?@y?oﬁgﬁgﬁggﬁgoﬁgﬁgéE@Kg'g?ﬁygt%eurH;% (1 ay of the circuit
boar d5 Theswefoesofithe cismmtdionrl] but 4t feast aptht séand surfac (hbr afdhecrdwt board.ng i n
an autoclave. 30 Stage | (Figure 11): In stage |, the tape lamnated in
stage F is renoved. WD 03/065778 PCT/ FI 03/00064 8 Stage J (Figure 1J): In
stage J, YRIpIE biodkskOsthee f RcABRA 90t b RnfittidGan Rl pdfiferdilit©id, doar d,
fol I owed ?;‘p“gé FHEILS hrolbs, stagh 113 chified 34 t%p of the polpyrr}gfﬁ film “Fhe film

i s preferadi ymi on detuefacedaft the civcisibdant s tof of Whichiiy T layer dfoappkr (bgt cad | east

on the second surface (lb)_ of the circuit board. In the exanple process,
stage J i sh@xdamdsetionitaliey Plassvvittheaidof pressurs and heat: Injtheexagple progess, 40

on t%\ Sur%@?@rﬁ;t@g%ﬂd@ 'ets%ng%gaggip?g@eb%ﬂof which is a | ayer of copper

(e.qg.”, c. n nati on e Wwth the aid of pressure and heat.
In the exanple process, 10 the filmis thus an RCC (Resin Coated Copper)

foil. The polynmer filmcan al so be made by, for exanpl.e, spreadi.ng polyner
in a liquidhe RRlymepHln fo %?%ﬁgwg? extiRgle: FRERRGIaE POMMPS MR SR 41 i n
stage J. VAl cichc&s 56 Plusi®mindBdn is not essential in stage J. What is essential is that

an insulating layer, typically a polymer film, is made on the circuit board, which

15 contains the embedded components, particularly embedded microcircuits. The polymer
film itself can be, according to the embodiment, a filled or unfilled polymer film. The
polymer film can also be coated with metal, but this is not essential, as the conductive
surface can also be made later, on top of a polymer layer that is already attached to the
circuit board.

20
Stage J makes it possible to use conventional manufacturing methods and work stages
used in circuit board manufacture in the example process and nevertheless to be able to

bury microcircuits and other components inside the circuit board.

25 Stage K (Figure 1K)

In stage K, holes 12 are made in the polymer film 10 (and at the same time in the
conductive foil 11), through which it is possible to create contacts with the conductive
patterns and feed-throughs (conductive material 4) of the circuit board and with the

30 microcircuits 8.

The holes 12 can be made, for example, using a laser, or some other suitable method.

The conductive patterns made in stage D, or the through holes made in stage B can be



an insulating |layer, typically a polynmer film is made on the circuit
board, which 15 contains the enbedded conponents, particularly enbedded

m croci r cwptes/o6sTne pol yner filmitself can be, accordi ngPCoO/FII30064
enbodinent, a filled or unfilled polymer film The polymer filmcan also
be coated with nmetal, but this is not essential, as the conductive surface
can al so besgp@ealigh®nt. on top of a polyner layer that is already attached
to the circuit board. 20 Stage J nmkes it possible to use conventional
manuf act uri ng nmet hods and work stages wused in circuit board manufacture in
t he exanpl o nevertheless to be able to bury mcrocircuits and
ot her conp?ﬁ%ﬁ"&}ﬁgu& )t'he circuit board. 25 Stage K (Figure 1K) In stage
K, holes 12 are made.in the polyner film10 (and at the sanme tine in the
conductive foil 11), through which it is possible to create contacts with

t he conductifage L qomesrands tesiees €da-stage du g hendustinellayer 13ismeaderin de hojesdf2 t he

circuit bo%@oﬁﬂx@sﬁffﬁn{ésto?ﬂle3c(%rcmt%{)8r%i rcuits 8. The holes 12 can be nade,
for exanple, using a laser, or some other suitable method. The conductive

patterns nade in stage D, or the through holes nade in stage B can be WO
03/ 065778 E’CﬁggFl 03/00064 9 wused for alignnent. Stage L (Figure 1L): 5
Stage L colt Beg¥anRle PEocsss Hie feed-fioughs feoles 12 agafirstiof all deangdamsing® thisenade

in the hol e } iLreul |n Lhe exanpl e
process. 1 oSt EsaeRraebiC AR L0 65, Rl bbbl e bualiRRl By il S08gE
thred0 st aggalysisgBaPd surfme warthe pdliyer artdnifier tHabdefostthgta thinughe (@t 2

i,rst. formn SnPd. surface on the pol ynmer

netallized_/b 10 gat sin .
and after t Hﬁf)%fj}?ﬁ&%arltcpﬂ%ﬂg’nf%hﬁ S\“g ﬂ" ea%‘%fg‘ile? Afkye epppehbhisdngreassppir ont o
t he surfacglecﬁrmeﬁl{bhp&y@,gﬁioﬁf the copper 13 is increased by

Alternatively, the feed-throughs can be filled with an electrically conductive paste or

15 made using some other suitable micro-via metallizing method.
Stage M (Figure 1M):

In stage M, a conductive pattern is formed in the same way as in stage D.
20

Stages N and O (Figures 1N and 10):

In stages N and O, a photolitographic polymer 14 is spread on the surfaces of the circuit
board and the desired pattern is formed in the polymer 14 (in a manner similar to that in
25 stages D and M). The exposed polymer film is developed, but the polymer film pattern

remaining on the circuit board is not removed.
Stage P (Figure 1P):
30 In stage P, the connection areas of the polymer film pattern formed in the previous stage

are coated 15. The coating 15 can be made with, for example, a Ni/Au coating, or an

OSP (organic surface protection).



el ectrochem cal deposition. Alternatively, the feed-throughs can be filled
with an electrically conductive paste or 15 nade using sone other suitable
m cro-vi awpesabi7rgi ng net hod. Stage M (Figure 1M: In stageTMiosaoe@nductive
pattern is forned in the sane way as in stage D. 20 Stages N and O
(Figures IN and 10): In stages N and 0, & photolitographic polymer 14 is
spread on thEe &niACEEFifire iR plety &ié'ﬁroce!@@%f}ﬂcm%hﬁe@ﬁﬁé{pgcgt agttern is

a n

formed in the polynmer 14 (in manner simlar to that | stages D and
M. The exp@sewrfiqyeOymmvertiongs thus deneiwep eebiridted totthepyoobsgdescribed abat, betr n
remai ni ng on_t ci.rcui.t board is not re d.., Stage P ((Fjgure 1P).: 30 In
tage P ot nRsal RO SR e om SRR Phf e atrib e phberotiete ne
previ ous stghe fill ét@af 86 Cldims BAG alORingTor dduiRddhel ntBBEQatldrsm T OF
exanple, a Ni/Au coating, or an OSP (organic surface protection).

03/ 065778 FAETimlgsihganention § iTre wayaaytieted o the dayout shovepindhesexamplgr ocess,

whi ch can . Ol f. our _inyentiaon. r invention i.s thus in no
way restri Eif‘ %tgéc?g V{Iﬁle)gé?\%)lg%%tg UELESFHEY 38§%a%eﬁrocﬁsﬁ?taé’3ﬂd{%0iof'R'/ent i on
covers a | angentpheapbebsedith Rhefttups aRY Rids 8Nrdulitoar®MWhith ki eatlyt O t he
full extent_of the Claing and allow ng for equivalency interpretations. In
5 parti cul dromihgexapplssdisslesedherg. Hpswihp mietocieuitsand comastionsgfshe figtresn i n
t he exanpl ' ' | ' v ' e art that the
procesees. angoPATRERM o Atk ebmARAlRd Bo0RE AESFRT e i nas
of cil@uit Heomadisto theprotessipf theexgnpletdistlostd aovehwitkoampl@thetbss abvamad here.
Thus, the microcircuits and connectlonihof the figures are only shown to

i | lustrate T8 £ afepinEg tlb?’é‘(‘!%‘%téo_.n' E}F@geweléﬁdﬁdjé%mé’éﬁfa?thﬂgg 10 be
made 10 t haedHnfiRs defitted HOE VAR sStibes Tr ORP ExMANY Go tHY AU sedfURE LPlESS

devi ating.
stages. For example, stage B can equally well be carried out after stage D, i.e. the
procedure can be to align the drill on the pattern, instead of aligning the pattern on the

15 drilled holes.

Stages that are felt to be required can also be added to the process of the example
disclosed above. For example, a foil that protects the surface of the circuit board during
the casting taking place in stage H can be laminated onto the first side (1a) of the circuit
20 board. Such a protective foil is manufactured so that it covers all the other areas except
for the holes 6. The protective foil keeps the surface of the circuit board clean when the
casting epoxy is spread with the spatula. The protective foil can be made in a suitable
stage before stage H and is removed from the surface of the circuit board immediately

after the casting,

25
With the aid of the method, it is also possible to manufacture component packets to be
attached to the circuit board. Such packets can also include several semiconductor
components, which are connected electrically to each other.

30 The method can also be used to manufacture entire electrical modules. The process

shown in Figure 1 can also be applied in such a way that the conductive structure is
made only on the second side (1b) of the circuit board, to which the contact surfaces of

the microcircuit are oriented.



fromthe idea according to the invention. The changes can relate to the
manuf acturing techniques depicted in the various stages, or, for exanple,
to the mwoaB/oewagience of the stages. For exanple, stagePBT@FaB/004al |y
well be carried out after stage D, i.e. the procedure can be to align the
drill on the pattern, instead of alignih§ the pattern on the 15 drilled
hol es. Stages that are felt to be required can al so be added to the process
of the exanple disclosed above. For exanple, a foil that protects the

surface of Thaaethadomikes opossibligue magulachiee, dasexample, sitcuibosrdscer alepticadge H

can be | am_nat ed .ont,0 .the first side, (| f the .cisrcuit ard. Such a
ot ot | oo ahfes, B P2 bk 88 nhieBbord bl ke hde S MDA e
except folnd iR thiek®ss 6f thEhgicRicRbEEindBidebitculteRif thdyangd 50 ars Micrédie

circuit board clean when the casting epoxy i s spread wth the spatula. The
pr ot ect i ve Theipitclz afithe eordugtors panavagy,ifornenample im e Brgeotle 2X0pieraasavidlei s

renoved fr . . i i J iat . af

casting. 2SREReRhYt €6 o tREENR chn BRTLOLIEE 13 S0¥nigRut Thk e ur
conponent paakiBicknéss obe singletaRikid a ahetlBger @ofisttiiction @4l e atipue MOPash®t S can

al so include several sem conductor conponents, which are connected

el ectri cal MiCk0BS.each ot her. 30 The nethod can al so be used to nanufacture
entire electrical nodules. The process shown in Figure 1 can also be
applied in such a way that the conductive structure is nade only on the
second) si ddh¢limjentién tdnealsd becapplied oasudh atwaywhatalirctitt @oards bcissembiédae opof

the mcrocircuit are_oriented. ) 03/ 065778, PCT/ F1 03/ 00064 11 The met hod
ke, 1 pOL Aol T - P SREAThSHCTIES, LR B 666 SBYORR) et r | cal
nodul es, i Rirvdt B&r&ﬂﬁaﬁﬂﬁ&lﬁ%ﬁ%&&&in% ReFRARED SR I0H 145 6Fledch ofdr hftcdrB&8d 50 -

200 microns and the thickness of the microcircuit” and mcrocircuits is in
t he range SBctricaBptasach other. BheTireuip boarts et onltep ebeagh othsr sarcalsp hegiycuitf or

exanpl e, | %ogrlag" il WBRA t}?eocéndlzla%e%ﬁét?lpesis \f\@r'rrle% only on the second side 1b of the
15 circuit board, but which nevertheless include feed throughs, through which an electrical

contact can also be formed to the microcircuits from the first side of the circuit board.

Figure 2 shows one such process.

Figure 2 shows the connection of circuit boards to each other. In the following, the

20 process is described in stages.
Stage 2A (Figure 2A):

Stage 2A depicts the circuit boards being set on top of each other. The lowest circuit
25 board can be obtained, for example, after stage I of a modified process of Figure 1. In
this case, the process of Figure 1 is then modified by omitting stage 1C.

The middle and upper circuit boards in turn can be obtained after stage M of a modified
process of Figure 1, for instance. In this case, the process of Figure 1 is modified by
30 omitting stage 1C and performing stages J, K, and L on only the second side (1b) of the

circuit board.

In addition to the circuit boards, Figure 2A also shows pre-preg epoxy layers 21 placed



the dianmeter of the mcro-feed-throughs can be, for exanple, 15 - 50

m crons. Thus, the total thickness of a single board in a one-|ayer
const r uctwore3msi7s be about 100 - 300 microns. 10 The i nvecwiFws/oa@ al so be
applied in such a way that circuit boards are assenbled on top of each
other, thus forming a multi-layer circul2 structure, in which there are
several  cig gﬁﬂ}gc&%ﬁli%gﬁa%f actured according to Figure 1 set on top of
each ot her and connected electrically to each other. The circuit boards
set on top of each other can also be circuit boards in which the
conductive _stryctuyre i Féorm&*d only on the second side Ib of the 15 circuit
board, but waﬁ*wég}w? 1 ess include feed throughs, through which an
electrical contact can also be formed to the microcircuits fromthe first
side of the circuit board. Figure 2 shows one such process. Figure 2 shows
t he cénnecii gaged?B,dhe citduit Hoenls dse Inmirmdashtogetherwith thetadboff ok prsg apgxy t he 20

process is,desqribed in sta .St 2A (Figure 2A): St 2 epicts the
circuit boé?_r}'a?%efr’r?didg&n’%H%f%'ﬁo???‘?g@gﬁleﬁﬁﬁggg 1W8d%%\€‘§ﬁ%®ﬁ8 t'f 25 board
can be obt girfigthoat®ThepadtRbLoorREpRs & A4k J ofthe prodBdiof FRAPI.OCess of Figure
1. In this case, the process of  Figure 1 is then nodified by omtting

stage 1 C. The m ddl e and upper circuit boards in turn can be obtained

after stage, M . ified process of Figure 1, for instance. In this
case, the §Fa§82f§s&5ém‘%izgdfe 1 is nodified by 30 omtting stage 1C and

perfampm ng stages J, K, and L on only the second side (Ib) of the circuit
board. In addition to the circuit boards, Figure 2A also shows pre-preg
epoxy | ayeiwsstage 3. heleg 2hcfon thedenmatipnmf eponipetsy agp delied inthe glaquiehoardhe circuit
boards. Stage 2B (Figure 2B): 5 In stage 2B, the circuit boards are
| am nat ed together with the aid of pre-preg epoxy

After Stage 2C, the process can be continued for example as follows:

15 Stage 2D:

In stage 2D, conductive material is grown on top of the circuit board and in the through

holes 23, in the same way as in stage 1C.
20 Stage 2E:

In stage 2E, the conductive layer on the surface of the circuit board is patterned in the

same way as in stage 1D.
25 Stage 2F:

In stage 2F, a photolitographic polymer is spread on the surfaces of the circuit board and
the desired pattern is formed in the polymer in the same way as in stages 1N and 10.
The exposed polymer film is developed, but the polymer film pattern remaining on the

30 circuit board is not removed.

Stage 2G:



| ayers 21. In addition, a netal-coated polyner film22 is made on both
sides of the circuit board. The process corresponds to stage J of the
process oWOmBger7es 1. Stage 2C (Figure 2C): 10 In stage 2@CThu3a®06a3, for
the formation of contacts, are drilled in the circuit board. After Stage
2C, the process can be continued for exdfdple as follows: 15 Stage 2D: In

stage 2D, QAREAES LGYMcBAREIG arels S A¥BoKthel Afn ?attérﬁ?oﬁﬂerd% ke GGG and in
the through holes 23, in the same way as in stage 1 C. 20 Stage 2E: In
stage 2E, tstageaonneietlizedin thy sameway heinsyiaged®Pe of the circuit board is
patterned in the sane way as in stage 1 D. 25 Stage 2F. In stage 2F, a
phot ol i t ographi ¢ polynmer is spread on the surfaces of the circuit board and
the desired pattern is forned in the polyner in the sane way as in stages
IN and 10. The exposed polynmer filmis devel oped, but the polynmer film

pat t er’h r erfRi tiehgsinaf the exanggle of Figure 2,ibisodivioys thet the epthedicand st @&l toND

03/ 065778 P . . 2 th ti [ f th
pol ymer fi In%%lg c?ﬁéé %gﬁgﬁﬁéﬁf@%%%%%ggv{%&gcﬁg%:tgLB:gl?rg%' oﬁgz?aéfq %,Ztgea [ net he
same way asnéthodstande uidd insufia Wag thaseweralimdnisty @ikahiR fe dfackd it Feadd 1S

obvious that the nmethod can al so be used to nanufacture many kinds of
t hr ee- di merféissans orpngiapagkst genigiming sqveral memen drcuitidn whielhihe neemorie used

in such a ] ¥ ' i og. 10, h
ot her .t hus LR SRUSER o IRABIerS) Rl b Bl ol 3080 Suet ol g o,
t he niéhory teroiedauthtes-danenspmahmattetip moéde.Thatchips it sudhanoddes @pdeat i onal
totality. %e %Qteg ﬁ%éal?léﬁ th%acgnggts between the chips can be easily made according to the

selected circuits.

The invention also permits electromagnetic protection to be made around the component

15 embedded in the base. This is because the method of Figure 1 can be modified in such a
way that the holes 6 depicted in stage 1E can be made in connection with the making of
the holes 3 carried out in stage 1B. In that case, the conductive layer 4 to be made in
stage 1C will also cover the side walls of the holes 6 made for the components. Figure
3A shows a cross-section of the base structure as it is after stage 1F in the process

20 modified in the aforesaid manner.

After the intermediate stage shown in Figure 3A, thé process can be continued by
assembling the microcircuits in a similar way to stage 1G, the microcircuits being
attached similarly to stage 1H, the tape removed similarly to stage 11, and polymer and
25 metal foils being made on both surfaces of the circuit board in a similar way to stage 17.
Figure 3B shows an example cross-section of the base structure after these process

stages.

After the intermediate stage shown in Figure 3B, the process can be continued by

30 making holes, similar to those of stage 1K, in the polymer film, for making contacts.
After this, a conductive layer is made in the holes and on the surfaces of the board
similarly to stage 1L. Figure 3C shows an example cross-section of the base structure

after these process stages. For reasons of clarity, the conductive layer made similarly to



10 ternmed a three-dinensional multichip nodule. The chips in such nodul es
can be selected freely and the contacts between the chips can be easily
made accowoimgel’e8 t he selected circuits. The invention alPSO/RIESI00VA4S _
el ectromagnetic protection to be nmade around the conponent 15 enbedded in
the base. This is because the nethod oflﬁigure 1 can be nodified in such a

way that theghalés it Ideimted thebskdgefabbs Banghhage biaBk CONNECt i on with
the making of the holes 3 carried out in stage 1B. In that case, the

conductive layer 4 to be nade in stage 1 Cwll also cover the side walls

of the hol . . Rigure 3A shows a.cross-section of

t he base smeg%@gﬁgég‘?l?&?gdggw {s?’[rﬁalguemflggiﬁhe RRESHFBE escso.ngau. fied in

the af or es patlernimgraiondétive layehen fhetsaried iofitie: isdatdes 6 RAWE 1Marfd BHERHRS t he

procezss can be continued b assenbling the mcrocircuits in a’simlar way
ge

to st 1t suriages,af thebqard as instageil Ny Aligr theshatages Wi mietogirewtssrage 1 H, the

t ape renov &!IHE% .netal f.oils.being
mage on bOt% ﬁnsur ggge,é )ﬁg%]%{ elﬂgllgern E:Iﬂ[?t? }afggh‘?giclﬁr%%nsg@%fﬁatrwe rylcetcgo% f‘%ad]és 1J.
Fi gure 3B siterfereiaoe can yelatoamgsatictineractibn tTids basguaionUs shiven f Righiret hese
o fter the intermedi ate_ stage shown in Figure 3B, the

rocess s : i . [ ,

Brocess cahﬁgz‘%@f)ﬁﬁilﬂtﬁgﬁe‘ﬁi}e .stgge %X‘F‘rf@%ﬁ%}r@ D, §'@&?SI°&FW§R911 despgest@ge 1K,
1 the pol Yi@1p ki ditridcny/ TRWHA £ORIRRYSfoil Ald Bhnddibs ol EAAGGH Ve | aver
is made in the holes and on the surfaces of the boar simlarly to stage
1L. Hi0gur eswrfagesfithescizgnitdrandpl e cross-section of the base structure after

these process stages. For reasons of clarity, the conductive |ayer made
simlarly to WO 03/065778 PCT/ FI 03/ 00064 14 stage 1L in the holes and on

t he board #wFigatssD,ithe Biogdbdcabhsast th@m@faﬁﬁlyersﬁjrét%étg‘&ghﬁe IR sate stage

shown in Figure 3 th rocess can be continued patterning a

conducti v eh}gﬁyélite@? A ?lﬁéﬁ 5111.1 pddiden therbackgronedpfithaenicieciseuityds hightigtedyvithoat i ng
> the suri efesnAtnibDeriRAAbd @fontdy 8 iRfich t b6 tEhinhlRE & BYSRes oS
15 hole made for a microcircuit are covered by a metal foil. Thus the microcircuit is
surrounded laterally with an unbroken metal foil. In addition to this, a metal plate can be
designed above the microcircuit, which is made in connection with the making of the
circuit board’s conductive pattern. Similarly, a metal foil that is as complete as possible
is made below the microcircuit. The making of contacts below the microcircuit means
20 that small gaps must be made in the metal foil, as shown in Figure 3D, for instance.
These gaps can, however, be made so narrow laterally, or, correspondingly, so thin
vertically, that they do not weaken the protective effect obtained against electromagnetic

interference.

25 When examining the example of Figure 3D, it must also be take into account that the
final structure also contains parts extending at right angles to the plane shown in the
figure. Such a structure extending at right angles is shown by the conductor connected to
the contact bump on the left-hand side of the left-hand microcircuit of Figure 3D, which
runs towards the viewer from between the metal foil surrounding the microcircuit

30 laterally and the conductive layers below the microcircuit.

The solution shown by Figure 3D thus provides the microcircuit with excellent

protection against electromagnetic interference. As the protection is made immediately



surrounded by a nearly unbroken netal foil, which forns an effective
protection against interference caused by el ectromagnetic interaction.

Thi s conswowssIm i s shown in Figure 3D. After the interrediFa3®oeiiage
shown in Figure 3D, stages correspondinﬁ%to stages 10 and 1P are carried
out, in which a protective foil and conhections are made on the 10 surface
of the cirglhd BRANGrockBuikiiE-ERsBRtiohR& 0GR s 384ihitaRGuafintefferef®s al | ayers
protecting the mcrocircuits are highlighted in black. In addition, the
backgr oundamising hefweerc the componanss Gontaineghinitheieayitbioard. Masbekthhat chi ng. The

cross- hat chi is intended to be a rem nder t,hat |l the.sides of. a 15 hole
made for a° ﬁ?n@%wgﬁp{og§ 1o W@f’rgﬁalb S%ggg?lﬁfeﬁf B ?mﬁﬁg)ll ﬂlémr]f‘i%g?lgci rcuit
i's surroupdegictcdirehi® latéralyldin 88 coriReRE @lectiRhay td Mielmetdlpladabdvede t 0 this,
a netal plate can be designed above the mcrocircuit, which is made in

conneét i onciyguith Thieonmgkiiony of the dirsuit bpardupan, Bolem be deyaprddnisyeh pway &rah .
Simlarly, ,a tal..foj h ] et e kbl i de bel ow t he
m crocir cufhte.mn%%lep lar‘rtﬁ%’l énaétth Sihgglfﬁhgg? g&?eaf;%\%\? %tﬁ%m?nggf%lg |c$r81l111|i ?oaqng'ans 20 t hat
smal | gaps nust be nmade in the nmetal foil, as shown in Figure 3D, for

i nstance. These gaps can, however, be made so narrow laterally, or,
correspondingly, so thin vertically, that they do not weaken the
protective effect obtained against el ectronmagnetic interference. 25 Wen
exam ning the exanple of Figure 3D, it nust also be take into account that
the final structure also contains parts extending at right angles to the
pl ane shown in the figure. Such a structure extending at right angles is
shown by the conductor connected to the contact bunp on the |eft-hand side
of the left-hand mcrocircuit of Figure 3D, which runs towards the viewer
from between the netal foil surrounding the mcrocircuit 30 laterally and
the conductive | ayers below the mcrocircuit. The solution shown by Figure
3D thus provides the mcrocircuit with excellent protection against

el ectromagnetic interference. As the protection is nmade i medi ately WO

03/ 065778 PCT/ FI 03/ 00064 15



around the mcrocircuit, the construction also protects agai nst mnut ual
interference arising between the conponents contained in the circuit
board. Mo®D 080637 el ectronmagnetic protective structure ®ean/Fl3goodae
earthed, as the netal foil surrounding the mcrocircuits laterally can be
connected electrically to the netal plakée above the 5 circuit. The
connecti Oné‘laﬁ’rh the circuit board, can, in turn, be designed in such a way
that the wetal: plate is earthed through the conductive structure of the
circuit board. WO 03/065778 PCT/ FI 03/00064 16 Cdains: 1. A nmethod for
contacts wth

enbeddi ng conmponent | .base and for form ng_.el.ectrical, .
t he corrponirf‘f,m }F%lflf??ﬁ?rﬁg?f?d&ﬂﬁ?‘?%ﬁ’%‘ﬁn@n-aqaé? of fRung JECHCU SOPRES hase, -
maki ng Congzﬂﬁftﬁé’ﬁmﬁa{ﬁﬁl&&[ﬂérﬁ&hé&‘@oxﬁiﬁfsﬁ%oard’ - making a hole in the '

baseboard in suc way that the position of the hole is selected in
rel atison to the conductive patterns nmade on the baseboard, 10 - placing a

conponent in the hole, in such that the conponent is aligned in
relation to the'@&?@&tﬁaisa@aﬁﬁ?sttg?ﬁ%\én&de on the baseboard, - securing the
conponent in pl agRkinB chidudiiot BattiieiCor the bARbbadeboard, - making an
insulating | ayer nade on at |east one surface of the base, in such a way

that the insul at nakingayhete inghebascbaad bosvsh aaray, thatshe posifionrf thohelsdy

openi ngs for thg%icg?r@ggeg.aﬁpothgg%ﬂ@?ﬁl{%éﬁ%slrﬁy ' on 1B gas'eb(';@lfi ng conductors

to the contact on i'nsulating Tayer, Ii'n order to

formgl ectri cal - glagihaatcdnpohént inthe ol aneich a vhy thatithé batpaentis dligaedia O ai m
1, in which the hole, which is nmade in the baseboard of 20 the circuit
board for a conisé#enito thescondpetive pgerapmade an the baseost according to O aim 2,

in which insul at L&gﬁﬁ@{h%réoﬁlpoh&t% P14be ANl B8l SR in the baseboard,
- making an insulating layer made on at least one surface of the base, in such a
way that the insulating layer covers the component,
15 - making contact openings for the component in the insulating layer, and
- making conductors to the contact openings and on top of the insulating layer, in

order to form electrical contacts with the component.

2. A method according to Claim 1, in which the hole, which is made in the baseboard of

20 the circuit board for a component, is a through hole.

3. A method according to Claim 2, in which insulating material is grown on the side
walls of the hole made for a component, in order to create interference protection around
the component.

25
4. A method according to any of Claims 1 - 3, in which the component to be placed in
the hole is a microcircuit, on the first surface of which there are contact areas or contact

protrusions for creating electrical contacts.
30 5. A method according to Claim 4, in which, after making the hole

- tape or a tape-like film is laminated on the first side of the baseboard,

- the microcircuit is placed in the hole made in the baseboard from the second-



wal | s of the hole made for a conponent, in order to create interference
protection around the conponent. 25 4. A nmethod according to any of C ains
1 - 3, irnwatiobs7the conponent to be placed in the hol e | Ca/MI3M00@I r cui t,
on the first surface of which there are contact areas or contact
protrusions for creating electrical coAfacts. 30 5. A method according to
Cai m4, in WisghacadilEst iB5iRBod ot he filsBitRfa0¢ ofthedierocirégt fidsl M i s

| ami nated on the first side of the baseboard, - the mcrocircuit is placed
in the hol e madgainst thtrtapb as tapedikd filmend isrssasieBy an e Bgredest #gthe first

PCT/ FI 03/ 00064 B%ﬁg SL%rtéage id(?f ofi t he baseboard, so that the first surface
of the nicroci rFEHRE 74'8% asﬁg %% he tape or tape-like filmand is
essential ly on thems@pEirduitMebecafediitplabé frSthe hekhatken tHe takebdanbigbfiting, and -
the mcrocircuit is secured in place in the hole made in the baseboard by
fillifig 5 the thohelewyithn Bllgrimaterialnaterial . 6. A nethod according to daim
5, in which, after the securing of the mcrocircuit - the tape or
tape-like filmlam nated on the first surface of the baseboard is 10
removed, -6 anmBEedfa6ddrding td eI, Bowbioh afteh thefseemingsafithamicradircuite
baseboard, and - conductive patterns and contact openings for the
conponents are nmade in the RCC foil. 15 7. A method according to Caimb5,
in which holes I i;ng of the
mcrocircuit - ?[ ﬁgtaﬁgggta‘%‘? hg(gg@ql-l%r%é%?{a’?nt amsﬁg%gagégtrﬁlﬁiteﬁ)g@??&?tlgsurface of
t he baseboard imsmowvahoved, 20 - RCC foils are | am nated onto the first and
second surfaces of

eboar
- an Rée %oi?ias am?nate((ji’onto the first surface of the baseboard, and
- conductive patterns and contact openings for the components are made in the

RCC foil.

15 7. A method according to Claim 5, in which holes are made for feed-throughs and, after

the securing of the microcircuit

- the tape or tape-like film laminated on the first surface of the baseboard is
removed,

20 - RCC foils are laminated onto the first and second surfaces of the baseboard,
- conductive patterns and contact openings for the components and feed-throughs
are made in the RCC foil laminated onto the first surface of the baseboard, and
- conductive patterns and contact openings for the feed-throughs are made in the

RCC foil laminated onto the second surface of the baseboard.

25
8. A method according to Claim 5, in which, after the securing of the microcircuit
- the tape or tape-like film laminated on the first surface of the baseboard is
removed,
30 - a pre-preg epoxy foil is made on the first surface of the baseboard,

- contact openings for the component are made in the epoxy foil, and

- conductive patterns are made on top of the epoxy foil.



- conductive patterns and contact openings for the conmponents and

feed-throughs are nmade in the RCC foil lamnated onto the first surface of
t he basebwerod/oésaamel - conductive patterns and contact openiPeg&Ii3g0odshe
feed-throughs are made in the RCC foil _|amnated onto the second surface

of the baseboard. 25 8. A nethod accord ng to Caimb5, in which, after the
securing 0. A hethodaeagdingwd Claim 3, iewhizhéoles forafped-thrkggiisiatambdeninthe ed on t he

first surface of the baseboard is renoved, 30 - a pre-preg epoxy foil is
made on t hease.iands afteytheseurne ofifhe Mictenidfd, - contact openings for the
conponent are nmade in the epoxy foil, and - conductive patterns are nade

on top of the epoxy foil. WO 03/ 065778 PCT/ FI 03/ 00064 18 9. A nethod
according to C-ahetdpe or tapehlike!filindbmmatedronfike first kurfacgiod theertmsetmdsl isn t he
base, and, after the_securing of the mcrocircuit - the tape or tape-like
fil m Pam nat ed r@ﬁloﬁ’% first surface of the baseboard is 5 renoved, -
pre-preg epoxy es of the
baseboard, - b ?egg%)% #,ngs %?ﬂ%l?%Eggﬁﬁi%{sgg%%gﬁﬁgﬁﬁgﬁﬂs are made
in the epoxy fbasébaafdthe first surface of the baseboard and 10 - contact

openi ngs for the feed-throughs. are made i of the second
surface of the DREEASHARNESFOr the ﬁ‘é‘i"ﬂ?ﬂf“ﬁ%ﬁeﬁ‘?ﬂgg? Szfﬁilmﬁfie’@l é? RO%Y - 9, in
whi ch an el ect rfog@ft%@g{rfabgof@l@wgbomtQldt he mcrocircuit fromthe
direction of the first surface of the baseboard, after the 15 nicrocircuit

has H@en pl aced ¢amtachepdniigs fomidie f¢e|d-tb1r@egbe@em9d¢dn thexepoxy fask ¢fdbe sgeerd di ng

to any of d ai nsuréceotlt?lébasneb\o@r'd(:h an electrical contact is forned

10. A method according to any of Claims 4 - 9, in which an electrical contact is formed
with the microcircuit from the direction of the first surface of the baseboard, after the

15 microcircuit has been placed in the hole made in the baseboard.

11. A method according to any of Claims 4 - 10, in which an electrical contact is formed
with the microcircuit by growing conductive material in the contact areas of the
microcircuit, or on top of its contact protrusions.

20
12. A method according to any of Claims 4 - 11, in which the electrical contact with the

microcircuit is formed without solder using a circuit-board manufacturing technology.

13. A method according to any of Claims 1 - 12, in which more than one component is

25 embedded in the base in a corresponding manner.

14. A method according to Claim 13, in which a separate hole is made in the baseboard
for each component to be embedded in the base and each component to be embedded in
the base is located in its own hole.

30
15. A method according to any of Claims 1 - 14, in which at least two microcircuits are
embedded in the base, and in which a conductive layer is grown, which is connected

directly to the contact areas or contact protrusions of at least two microcircuits, in order



with the mcrocircuit by growi ng conductive material in the contact areas
of the mcrocircuit, or on top of its contact protrusions. 20 12. A nethod
accor di ngwomsaesr7of Clainms 4 - 11, in which the el ectri calPCeami3aoosswi t h t he
mcrocircuit is formed wi thout solder using a circuit-board manufacturing
technol ogy. 13. A nethod according to H%y of Claims 1 - 12, in which nore
than one cegenesthd Micradircaiidedetidallytotcheh Shetoi fornd ag 6pérati@aNbtdlgy.manner .
14. A method according to Claim13, in which a separate hole is nade in the
baseboard for each conponent to be enbedded in the base and each conponent
to be enbedded ] t [ | Mgl . et hod
accordi ng ? % ‘ghdfﬂlgfi ag? cgﬁﬁn@%gaﬁyéﬁ@ﬁ?rﬁg%?%ﬁhg}ﬁ%a&gﬁlt? \%\%gl%t%uréglgﬁscui ts are
enbedded i mahtifactofesicin which therevie ahleast ovrchioatinativellaeey on ®p@f exdh, othéri ch i s
connected directly to the contact areas or contact protrusions of at |east
two nidcrocircuits, in order WD 03/ 065778 PCT/ FI 03/ 00064 19 to connect the
M Croci rcuk4s r r f.ar I ality.
Too A met hot e ecEtak (b AngBEClaBhelPL 16/1n R R BEeAbUARpel LD
struct ur e beondrbassfascmamedctured and ithehbakéseare assembidd dndasturédon toparfdacit | ve

| ayers on top of each other. = 5 17. £/ t.hod according.to any of Clains 1 -
16, i n whi BHEBIPRE NIy LAt Hirchases e aligmedi rﬁ%%bmaﬁlag@%r e manuf act ur ed
and the bases are assenbl ed and secured on top of each other in such a way
that the bases are aligned in relation to each other. 10 18. A nethod
accorld ng 1% Amethold aCbeanding ta any 06Claims Whilehin-whick i r st and a second base and

an internedi ate | ayer are manufactured, - the second base is placed above
the first base and the second base is aligned in relation to the first
base, - a first and a second base and an intermediate layer are manufactured,

- the second base is placed above the first base and the second base is aligned in
relation to the first base,

15 - the intermediate layer is placed between the first and the second bases, and
- the first and second bases are laminated to each other with the aid of the

intermediate layer.

19. A method according to Claim 18, in which
20
- at least one third base and an intermediate layer for each third base are
manufactured,
- each third base is placed in turn above the first and second bases and each third
base is aligned in relation to one of the lower bases,
25 - an intermediate layer is placed beneath each third base, and
- the first, second, and each third base are laminated to each other with the aid of

the intermediate layers.

20. A method according to any of Claims 17 - 19, in which holes for feed-throughs are
30 drilled through the bases secured on top of each other and conductors are made in the
drilled holes for connecting the electronic circuits of each base to each other to form an

operational totality.



15 - the internediate |ayer is placed between the first and the second
bases, and - the first and second bases are |lam nated to each other with
the ai d owotobees7rsit er nedi ate | ayer. 19. A nmethod accordi n@Cra@/mogn 18, in
which 20 - at |east one third base and 6n internedi ate | ayer for each
third base are manufactured, - each th2Pd base is pl aced in turn above the
first and dcAndethadasonting ey dfidilaiths 1be2dein whiah ilgnespemnturebfdheon t o one
of the | ower e}%ases, 25 - an internediate layer jis pl ace% beneath each third
base, and -Papaheaid papponeat gpdicondugiiedayericAnpesiadLirecly ko the sPHAPRALIY each
other with ' t gl ' d i d according to
any of C ai(frlrlsaﬁ%?leﬁ)r%g‘a,ss’ilér%%\%@c@oﬁggggb%(gérrg%gé%tl}e%g%g dgeéaérag:' 30 drilled

t hrough t he bases secured on top of each other and conductors are made in
the drilled holes for connecting the electronic circuits of each base to
each ot her 22oApglssiranic mpsiten thishap maguiariugsd usis pmethed rewprdiog feaw9000064

20 21. A mﬁlgﬁglapfprdi ng to any of Cains 1 - 20, in which the tenperature
of the baseboard, conponent, and conductive | ayer connected directly to

t he conponent, is, during the process, |less than 200C and preferably in
the range 20 - 85C. 5 22. An electronic nodule, which is manufactured using
a nethod according to any of Cdainms 1 - 21.




