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Description

FIELD OF THE INVENTION

[0001] The present invention relates to wiring board
technology. Especially the present invention relates to a
wiring board and a method for manufacturing a wiring
board with an electrical component, using a planar tem-
porary bonding means.

BACKGROUND OF THE INVENTION

[0002] Important aspects of state-of-the-art wiring
boards and methods for their manufacturing include
dense mounting of semiconductor chips enabling small
lateral and vertical dimensions, and robustness including
reliable electrical contacts and flatness to ensure good
alignment of features during lithographic processing.
Furthermore the production process to manufacture the
wiring boards should be as cost-effective as possible es-
pecially in mass production. This cost effectiveness is
also related to the packaging density of components on
the wiring board.
[0003] A common problem with wiring boards is warp-
ing as a result of the manufacturing process. The warping
may be caused e.g. during thermal treatment of the wiring
board by differences between thermal expansion coeffi-
cients of layers of different materials in the wiring board
structure. Various methods and structures have been
proposed in order to reduce warping of a wiring board.
For example US20060021791 proposes to use a specific
placement of components on the wiring board and
JP1248685 discloses a wiring board structure which has
additional layers in the structure to manipulate its thermal
expansion characteristics US20070124924 describes a
method for manufacturing a wiring substrate comprising
the steps of using a temporary substrate on both sides
of which multilayer wiring circuits are built.
WO2004077902 describes a method for manufacturing
an electronic module with embedded electronic compo-
nents. A problem with prior-art approaches, including the
aforementioned publications, in reducing warping of the
wiring board is that they impose restrictions on the design
of wiring boards. These restrictions may concern e.g. the
relative placement of insulating and conductive layers,
the minimum thickness of the wiring board and the place-
ment of integrated components on the wiring board. An-
other problem with solutions of the prior art is that they
complicate the manufacturing process and thereby de-
crease its throughput and cost-effectiveness. Reduced
flexibility in the design of wiring boards may also com-
promise the reliability of electrical connections in the wir-
ing board.

PURPOSE OF THE INVENTION

[0004] The purpose of the present invention is to re-
duce the aforementioned technical problems of the prior

art by providing a new type of wiring board and a new
type of method for manufacturing a wiring board.

SUMMARY OF THE INVENTION

[0005] The method according to the present invention
is characterized by what is presented in independent
claim 1.
[0006] The product according to the present invention
is characterized by what is presented in independent
claim 9.
[0007] A method for manufacturing a wiring board ac-
cording to the present invention comprises the steps of
mounting at least one structural aid on each side of a
planar temporary bonding means, arranging a slot for an
electrical component from the at least one structural aid
on each side of the planar temporary bonding means,
embedding the electrical component in the slot, such that
the terminals of the electrical component face away from
the planar temporary bonding means, mounting at least
one electrical component on a component foil, such that
the terminals of the electrical component face the com-
ponent foil, mounting the component foil at least partially
on the at least one structural aid, on each side of the
planar temporary bonding means, and separating the at
least one structural aids on each side of the planar tem-
porary bonding means from each other.
[0008] A wiring board according to the present inven-
tion comprises at least one electrical component, a first
structural aid and a second structural aid. The wiring
board further comprises a planar temporary bonding
means in between the first structural aid and the second
structural aid, and a component foil mounted on the at
least one electrical component which is embedded in a
slot for an electrical component, wherein a slot is formed
on each side of the planar temporary bonding means
using a structural aid, and the component foil at least
partly covers the structural aid from the side farther away
from the planar temporary bonding means, and the ter-
minals of the electrical component face away from the
planar temporary bonding means.
[0009] The manufacturing method according to the
present invention enables the fabrication of an essentially
symmetrical double-sided structure for the wiring board.
In this method the electrical components can be embed-
ded in the wiring board structure while the fabrication of
wiring patterns on each side of the structure can be done
on an essentially symmetrical double-sided structure, be-
fore the step of separating the structural aids, i.e. before
separating the individual sides of the double-sided struc-
ture. When a symmetrical structure like this goes through
heat-treating or annealing, warping of the structure can
be minimized as the coefficient of thermal expansion can
be made essentially same on each side of the plane of
symmetry. This makes the fabrication process relatively
simple and also results in a reliable, mechanically and
electrically robust, wiring board structure. Additionally the
method of the present invention does not impose limita-
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tions to the design of the wiring board structure; benefits
of the method and of the structure can be obtained as
long as the coefficients of thermal expansion are similar
on each side of one double-sided structure. The double-
sided product according to the present invention may be
used e.g. as a base structure and a specific wiring con-
figuration may be processed on each side of this base
structure by using e.g. conventional lithography and dep-
osition techniques such as laser patterning, chemical
etching, electroless coating, electrolytic deposition or
various thin-film deposition techniques such as CVD or
PECVD. The fabrication of wiring patterns on each side
of the structure can be done before the step of separating
the structural aids, i.e. before separating the individual
sides of the double-sided structure.
[0010] In one embodiment of the present invention the
structural aid is a molding resin sheet, for embedding the
electrical component into the slot in the molding resin
sheet. When a molding resin sheet is utilized as the struc-
tural aid an electrical component can be embedded in a
slot conforming to the shape of the component. In this
way the material surrounding the electrical component
is essentially the same all around the component and the
wiring board structure can be made very homogenous
resulting in e.g. a very homogenous coefficient for ther-
mal expansion. This further helps minimizing warpage of
the wiring board structure. Additional benefits of using a
molding resin sheet as the structural aid are reduced me-
chanical stresses caused by possible temperature
changes in the structure, and the ability to use small com-
ponent-to-component distances which can be used to
reduce the width and thickness of a wiring board module.
The molding resin sheet also enables a simple wiring
board structure and a simple process flow for fabricating
the wiring board.
[0011] In one embodiment of the present invention the
planar temporary bonding means is a foil.
[0012] In one embodiment of the present invention the
method comprises the step of mounting a structural layer
on each side of the planar temporary bonding means in
between the at least one structural aid and the planar
temporary bonding means.
[0013] In another embodiment of the present invention
the surface area of the planar temporary bonding means
is smaller than the surface area of the structural layer
mounted on each side of the planar temporary bonding
means, such that the structural layers on each side of
the planar temporary bonding means are in direct contact
with each other at a peripheral portion of the structural
layers.
[0014] In yet another embodiment of the present in-
vention the method according to the present invention
comprises the step of bonding the structural layers on
each side of the planar temporary bonding means togeth-
er at a peripheral portion of the structural layers.
[0015] Confining the bonding of the structural layers
on each side of the planar temporary bonding means to
a peripheral portion (region) around this bonding means

facilitates the separation of the structural layers and
thereby the structural aids on each side of the planar
temporary bonding means from each other.
[0016] In one embodiment of the present invention the
structural layers and/or the at least one structural aid are
polymer or polymeric composite.
[0017] In another embodiment of the present invention
the method according to the present invention comprises
the step of at least partly encapsulating the at least one
electrical component in filling material by heat-treating
the structural layer and/or the at least one structural aid
in which the at least one electrical component is embed-
ded.
[0018] The method according to the present invention
enables a wiring board structure in which an electrical
component is embedded in the structure formed by the
structural layer and/or by the at least one structural aid,
and is electrically connected to the conductors on the
surface of the structure. This embedded structure en-
hances the mechanical stability of the wiring board, and
provides protection for the embedded electrical compo-
nents from environment. An embedded structure further-
more enables reducing the final thickness of an assem-
bled wiring board structure. Another advantage of the
method according to the present invention is that it does
not require developing new processing equipment but
the method may be carried out in many existing produc-
tion lines with minor modifications to the hardware.
[0019] The embodiments of the invention described
hereinbefore may be used in any combination with each
other. Several of the embodiments may be combined to-
gether to form a further embodiment of the invention. A
method or a product, to which the invention is related,
may comprise at least one of the embodiments of the
invention described hereinbefore.

DETAILED DESCRIPTION OF THE INVENTION

[0020] In the following, the present invention will be
described in more detail with references to the accom-
panying figures, in which

Fig. 1 is a first view of a schematic illustration of a
method according to a first embodiment of the
present invention,
Fig. 2 is a second view of a schematic illustration of
a method according to a first embodiment of the
present invention,
Fig. 3 is a third view of a schematic illustration of a
method according to a first embodiment of the
present invention,
Fig. 4 is a fourth view of a schematic illustration of a
method according to a first embodiment of the
present invention,
Fig. 5 is a fifth view of a schematic illustration of a
method according to a first embodiment of the
present invention,
Fig. 6 is a sixth view of a schematic illustration of a
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method according to a first embodiment of the
present invention,
Fig. 7 is a seventh view of a schematic illustration of
a method according to a first embodiment of the
present invention,
Fig. 8 is an eighth view of a schematic illustration of
a method according to a first embodiment of the
present invention,
Fig. 9 is a ninth view of a schematic illustration of a
method according to a first embodiment of the
present invention,
Fig. 10 is a first view of a schematic illustration of a
method according to a second embodiment of the
present invention,
Fig. 11 is a second view of a schematic illustration
of a method according to a second embodiment of
the present invention,
Fig. 12 is a third view of a schematic illustration of a
method according to a second embodiment of the
present invention,
Fig. 13 is a fourth view of a schematic illustration of
a method according to a second embodiment of the
present invention,
Fig. 14 is a fifth view of a schematic illustration of a
method according to a second embodiment of the
present invention,
Fig. 15 is a sixth view of a schematic illustration of a
method according to a second embodiment of the
present invention,
Fig. 16 is a seventh view of a schematic illustration
of a method according to a second embodiment of
the present invention,
Fig. 17 is an eighth view of a schematic illustration
of a method according to a second embodiment of
the present invention, and
Fig. 18 is a ninth view of a schematic illustration of
a method according to a second embodiment of the
present invention,
Fig. 19a is a first view of a schematic illustration of
a method according to a third embodiment of the
present invention,
Fig. 19b is a first view of a schematic illustration of
a method according to a fourth embodiment of the
present invention,
Fig. 20a is a second view of a schematic illustration
of a method according to a third embodiment of the
present invention,
Fig. 20b is a second view of a schematic illustration
of a method according to a fourth embodiment of the
present invention,
Fig. 21a is a third view of a schematic illustration of
a method according to a third embodiment of the
present invention,
Fig. 21b is a third view of a schematic illustration of
a method according to a fourth embodiment of the
present invention,
Fig. 22 is a fourth view of a schematic illustration of
a method according to a fourth embodiment of the

present invention,
Fig. 23 is an fifth view of a schematic illustration of
a method according to a fourth embodiment of the
present invention, and
Fig. 24 is a sixth view of a schematic illustration of a
method according to a fourth embodiment of the
present invention.
Fig. 25 is a seventh view of a schematic illustration
of a method according to a fourth embodiment of the
present invention,
Fig. 26 is an eighth view of a schematic illustration
of a method according to a fourth embodiment of the
present invention, and
Fig. 27 is a ninth view of a schematic illustration of
a method according to a fourth embodiment of the
present invention.

[0021] For reasons of simplicity, item numbers will be
maintained in the following exemplary embodiments in
the case of repeating components.
[0022] It is noted that the disclosed wiring board struc-
tures have only two sides, and therefore the expression
"each side" should be understood as not referring to the
sides at the edges of the structures.
[0023] Figs. 1 to 9 schematically illustrate a manufac-
turing process of a wiring board structure according to a
first embodiment of the present invention. Each figure
presents a cross sectional view of the wiring board struc-
ture in one step of the manufacturing process. The order
of the figures corresponds to the order of the process
steps in the manufacturing process.
[0024] Figs. 1 and 2 present how an electrical compo-
nent 4 is placed onto an insulating component foil 5.
Epoxy resin 8 is spread onto the insulating component
foil 5 in places where the electrical components 4 are to
be bonded or otherwise placed to the foil 5. The electrical
components 4 are placed onto the insulating component
foil 5 such that the terminals 6 of the electrical compo-
nents 4 face the insulating component foil 5. After the
epoxy 8 under the electrical component 4 is cured and
the positions of the chips 4 are fixed on the insulating
component foil 5, the insulating component foil 5 is se-
lectively removed such that the terminals 6 of the elec-
trical components 4 are exposed. Vias 9 under the ter-
minals 6 may be formed by removing the insulating com-
ponent foil 5 under the terminals 6 by e.g. chemical etch-
ing after photolithography, or laser patterning.
[0025] In Fig. 3 two insulating component foils 5 com-
prising the bonded electrical components 4 are placed
on opposite sides of a planar temporary bonding means
2 such that the terminals 6 of the electrical components
4 face away from the planar temporary bonding means
2. The insulating component foils 5 on each side of the
symmetrical double-sided structure cover the structure
at this stage of the manufacturing process. On each side
of the planar temporary bonding means 2 there is a struc-
tural layer 1 which may be of e.g. prepreg material or
other cured or uncured polymeric composite material

5 6 



EP 2 274 962 B1

5

5

10

15

20

25

30

35

40

45

50

55

comprising epoxy resin and reinforcing fiber, or polymer.
The structural layers 1 may have a larger surface area
than the planar temporary bonding means 2 such that
the peripheral portion of the structural layers 1 extends
outside the planar temporary bonding means 2. The pla-
nar temporary bonding means 2 in this embodiment of
the invention is a foil having a suitable adhesion or no
adhesion to the structural layers 1. This adhesion may
be weak or even close to zero to the structural layers 1
to enable a relatively effortless separation of the two sides
of the symmetrical double-side structure at a later part
of the manufacturing process.
[0026] Fig. 3 presents the geometry of the wiring board
structure where slots 3 are arranged for the electrical
components 4 to be embedded in the structure. The slots
3 may be arranged for e.g. individual components or for
a group of components by suitably placing structural aids
10 around the electrical components 4. The structural
aids 10 may be e.g. of the same material as the structural
layers 1. It is also noted that a structural aid 10 presented
in the exemplary embodiments of the invention may fur-
ther be formed from several smaller structural entities
such as e.g. thin layers.
[0027] As heat is applied to the layered structure of
Fig. 3 and the structure is put under compressive pres-
sure in the vertical direction, the various components of
the wiring board structure presented Fig. 3, including the
polymeric composite materials i.e. the structural layers
1 and the structural aids 10 (comprising a first structural
aid 16 and a second structural aid 17), may be merged
together to form a solid wiring board structure as pre-
sented in Fig. 4. In the structure of Fig. 4 the structural
layers 1 on each side of the planar temporary bonding
means 2 are bonded to each other in the peripheral por-
tion 7 of the structural layers 1 which extends outside the
planar temporary bonding means 2. The electrical com-
ponents 4 are embedded in the slots 3 formed by the
structural layers 1 and the structural aids 10. During the
application of compressive vertically directed pressure
and heat, the epoxy resin or other suitable filling material
in the polymeric composite of the structural layers 1
and/or in the structural aids 10 at least partially fills the
slots 3 in which the electrical components 4 are embed-
ded, and at least partially encapsulates the electrical
components 4 into epoxy or the other suitable filling ma-
terial. This further enforces and improves the mechanical
stability of the wiring board structure. During this process
step the structural aids 10 and the structural layers 1 may
all be bonded together to form a solid interior part for the
structure.
[0028] The exact way of stacking and bonding the var-
ious parts of the structure of Fig. 3 together to form the
merged structure of Fig. 4 can vary. Structural layers 1
and structural aids 10, made of prepreg material, can, in
one embodiment of the invention, all be uncured when
they are stacked together. Subsequently heat and com-
pressive pressure are applied to the whole stacked struc-
ture to make the structural aids 10, the structural layers

1 and the other parts of the structure bond to each other
and to cure them together. In another embodiment of the
invention, structural layers 1, made of prepreg material,
can first be stacked on each side of the planar temporary
bonding 2 means in an uncured state. Heat and com-
pressive pressure are then applied to this "core" of the
structure of Fig. 4 to bond and cure the structural layers
1 together on each side of the planar temporary bonding
means 2. Only after forming this "core" structure, the
structural aids 10 and the other parts of the structure of
Fig. 4 are stacked together, compressed and heated, to
make the structural aids 10 cure and bond the "core", i.e.
the structural layers 1 and the planar temporary bonding
means 2 (comprising e.g. a release film), to the compo-
nent foils 5 and to the electrical components 4 of the
structure of Fig. 4.
[0029] In the structure of Fig. 5 electrical contacts 11
are fabricated to the exposed terminals 6 of the electrical
components 4. This has been done by coating the struc-
ture of Fig. 4 from each side by a conductive layer e.g.
copper, and patterning the conductive layer to form a
specified wiring pattern and/or electrical contacts 11 on
the insulating component foil 5. The conductive layer may
be fabricated by e.g. electroless coating, electrolytic dep-
osition or various thin-film deposition techniques such as
CVD or PECVD. Patterning of the conductive layer may
be performed e.g. using laser patterning or chemical
etching after photolithography. During the fabrication of
the electrical contacts 11 the conductive layer fills the
vias 9 formed in the insulating component foil 5. The sur-
faces of the contact regions 12 may be cleaned by e.g.
laser treatment and/or chemical etching, and coated by
a thin layer of different material (e.g. palladium) prior to
the deposition of the conductive layer, to decrease the
contact resistance and to increase adhesion of the elec-
trical contacts 11 and to improve their stability.
[0030] To provide additional wiring patterns and to im-
prove routing capability of the wiring board, another in-
sulating layer, a build-up layer 13, may be fabricated over
the electrical contacts 11 as presented in Fig. 6. The
build-up layer 13 may be fabricated e.g. by pressing a
polymeric composite layer on the structure (on each side
naturally) or by e.g. using thin-film deposition techniques
such as PECVD, CVD or ALD. To form another wiring
pattern on the build-up layer 13 as presented in Fig. 7
similar steps are performed as when forming the electri-
cal contacts 11 on the insulating component foil 5. I.e.,
vias are first formed in the build-up layer 13 by e.g. laser
patterning and/or chemical etching after photolithogra-
phy, to selectively expose the electrical contacts 11. The
resulting structure is coated from each side by conductive
material e.g. copper. This conductive coating is then pat-
terned to form a specified wiring pattern 14 on the build-
up layer 13. The conductive coating may be fabricated
by e.g. electroless coating, electrolytic deposition or var-
ious thin-film deposition techniques as listed above, or
by using resin coated copper e.g. as foils. Patterning of
the conductive coating may be performed e.g. using laser
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patterning or chemical etching after photolithography.
When the conductive coating is fabricated it fills the vias
formed in the build-up layer 13. The surfaces of the con-
tact regions 15 between the electrical contacts 11 and
the additional wiring pattern 14 may be cleaned by e.g.
laser treatment and/or chemical etching, and coated by
a thin layer of different material (e.g. palladium) prior to
the deposition of the conductive coating, to decrease the
contact resistance between the electrical contacts 11 and
the additional wiring pattern 14, and to improve the sta-
bility of the contact regions 15.
[0031] When the double-sided symmetrical wiring
board structure of Fig. 7 has been formed, the two sides
of the structure may be separated as presented in Figs.
8 and 9. The separation is facilitated by the planar tem-
porary bonding means 2 separating the two sides of the
double-sided wiring board structure. In practice the sep-
aration may be carried out such that the peripheral portion
7 is first removed from the entire structure. The removal
of the peripheral portion 7 may be carried out using e.g.
laser cutting and/or mechanical routing. The removal of
the peripheral portion 7 removes the tight bonding be-
tween the two sides of the structure as the material of
the planar temporary bonding means 2 is selected to pre-
vent strong bonding of the structural layers 1 to the planar
temporary bonding means 2 during the fabrication of the
wiring board. After removal of the peripheral portion 7 of
the double-sided structure, separation of the two sides
of the wiring board may be carried out e.g. manually. The
resulting two wiring boards presented in Fig. 9 may be
used individually.
[0032] Figs. 10 to 18 schematically illustrate a manu-
facturing process of a wiring board structure according
to a second embodiment of the present invention. Each
figure presents a cross sectional view of the wiring board
structure in one step of the manufacturing process. The
order of the figures corresponds to the order of the proc-
ess steps in the manufacturing process.
[0033] Figs. 10 and 11 present how an electrical com-
ponent 4 is placed onto a conductive component foil 5.
Epoxy resin 8 is spread onto the conductive component
foil 5 in places where the electrical components 4 are to
be bonded or otherwise placed to the foil 5. The electrical
components 4 are placed onto the conductive component
foil 5 such that the terminals 6 of the electrical compo-
nents 4 face the conductive component foil 5. The con-
ductive component foil 5 is selectively removed such that
the terminals 6 of the electrical components 4 are ex-
posed through vias 9. Formation of vias 9 in the conduc-
tive component foil 5 may be carried out before position-
ing the electrical components 4 on the component foil 5
or even before spreading epoxy 8 on the component foil
5. This improves alignment of the vias 9 as they may be
formed during the same patterning step with alignment
marks, and one is able to use one patterning step less.
The vias 9 under the terminals 6 may be formed by re-
moving the conductive component foil 5 under the termi-
nals 6 by e.g. chemical etching after photolithography,

or laser patterning.
[0034] In Fig. 12 two conductive component foils 5
comprising the bonded electrical components 4 are
placed on opposite sides of a planar temporary bonding
means 2 such that the terminals 6 of the electrical com-
ponents 4 face away from the planar temporary bonding
means 2. The conductive component foils 5 on each side
of the symmetrical double-sided structure cover the
structure at this stage of the manufacturing process. The
planar temporary bonding means 2 in this embodiment
of the invention is a planar structure in which two foils
are bonded, e.g. glued, together from their edges while
there is an air gap 18 separating the two foils in the middle
part of the planar temporary bonding means 2.
[0035] Fig. 12 presents the geometry of the wiring
board structure where slots 3 are arranged for the elec-
trical components 4 to be embedded in the structure. The
slots 3 may be arranged for e.g. individual components
or for a group of components by suitably placing structural
aids 10 around the electrical components 4. The struc-
tural aids 10 may be e.g. of polymeric composite or pol-
ymer. In the packaging structure according to this second
embodiment the electrical components 4 are not entirely
encapsulated but their back surface facing towards the
planar temporary bonding means 2 remains exposed.
This packaging structure may therefore be advanta-
geous for e.g. electrical components 4 that should remain
in some form of communication with the environment.
These components 4 may include e.g. optoelectronic de-
vices such as LEDs and lasers, various sensors, and
MEMS components.
[0036] As heat is applied to the layered structure of
Fig. 12 and the structure is put under compressive pres-
sure in the vertical direction, the various components of
the wiring board structure presented Fig. 12, including
the polymeric composite materials e.g. the structural aids
10 (comprising a first structural aid 16 and a second struc-
tural aid 17), may be bonded together via the planar tem-
porary bonding means 2, to form a solid wiring board
structure as presented in Fig. 13. The electrical compo-
nents 4 are embedded in the slots 3 formed by the struc-
tural aids 10. During the application of compressive ver-
tically directed pressure and heat, the epoxy resin or oth-
er suitable filling material in e.g. the polymeric composite
of the structural aids 10 at least partially fills the slots 3
in which the electrical components 4 are embedded, and
at least partially encapsulates the electrical components
4 into epoxy or the other suitable filling material. This
further enforces and improves the mechanical stability
of the wiring board structure. During this process step
the structural aids 10 fully or partially adhere to the planar
temporary bonding means 2. So called no-flow prepreg
materials may be used for e.g. the structural aids 10
and/or the structural layers 1 in case full encapsulation
of the electrical components 4 is not desired. This may
be the case when an area of an electrical component 4
(in the case of e.g. LEDs, lasers, sensors and MEMS
devices) is to be left exposed to the environment. These
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no-flow materials do not incorporate material that would
flow into the slots 3 during the heat treatment and the
application of pressure.
[0037] In the structure of Fig. 14 electrical contacts 11
are fabricated to the exposed terminals 6 of the electrical
components 4. This has been done by coating the struc-
ture of Fig. 13 from each side by a conductive layer e.g.
copper, and patterning the conductive layer and the con-
ductive component foil 5 to form a specified wiring pattern
and/or electrical contacts 11. The conductive component
foil 5 and the conductive layer above the conductive com-
ponent foil 5 may be patterned using the same lithograph-
ic mask to yield the electrical contacts 11. The conductive
layer may be deposited over the whole surface of the
wiring board structure by e.g. electroless plating of cop-
per to yield the electrical contacts 11.
[0038] In another embodiment of the invention, a mod-
ification to the second embodiment of the invention, a
second conductive layer may subsequently be deposited
on the resist layer used in the patterning of the electrical
contacts 11. In this embodiment the aforementioned re-
sist layer serves the purpose of the build-up layer 13, and
the second conductive layer may be patterned to yield a
wiring pattern corresponding to the wiring pattern 14. In
this case contacting between the wiring pattern and the
electrical contacts 11 is formed on a vertical side of the
electrical contacts 11.
[0039] The conductive layer electrically contacts the
terminals 6 of the electrical component 4 to the conduc-
tive component foil 5. The conductive layer may be fab-
ricated by e.g. electroless coating, electrolytic deposition
or various thin-film deposition techniques such as CVD
or PECVD. Patterning of the conductive layer and the
conductive component foil 5 may be performed e.g. using
laser patterning, pattern plating or chemical etching after
photolithography. During the fabrication of the electrical
contacts 11 the conductive layer fills the vias 9 formed
in the conductive component foil 5. The surfaces of the
contact regions 12 may be cleaned by e.g. laser treat-
ment and/or chemical etching, and coated by a thin layer
of different material (e.g. palladium) prior to the deposi-
tion of the conductive layer, to decrease the contact re-
sistance and to increase adhesion of the electrical con-
tacts 11 and to improve their stability.
[0040] To provide additional wiring patterns and to im-
prove routing capability of the wiring board, another in-
sulating layer, a build-up layer 13, may be fabricated over
the electrical contacts 11 as presented in Fig. 15. The
build-up layer 13 may be fabricated e.g. by pressing a
polymeric composite layer on the structure (on each side
naturally) or by e.g. using thin-film deposition techniques
such as PECVD, CVD or ALD.
[0041] To form another wiring pattern on the build-up
layer 13 as presented in Fig. 16 similar steps are per-
formed as when forming the electrical contacts 11 on the
conductive component foil 5. I.e., vias are first formed in
the build-up layer 13 by e.g. laser patterning and/or chem-
ical etching after photolithography, to selectively expose

the electrical contacts 11. The resulting structure is coat-
ed (from each side naturally) by conductive material e.g.
copper. This conductive coating is then patterned to form
a specified wiring pattern 14 on the build-up layer 13.
The conductive coating may be fabricated by e.g. elec-
troless coating, electrolytic deposition or various thin-film
deposition techniques as listed above, or by using resin
coated copper e.g. as foils. Patterning of the conductive
coating may be performed e.g. using laser patterning or
chemical etching after photolithography. When the con-
ductive coating is fabricated it fills the vias formed in the
build-up layer 13. The surfaces of the contact regions 15
between the electrical contacts 11 and the additional wir-
ing pattern 14 may be cleaned by e.g. laser treatment
and/or chemical etching, and coated by a thin layer of
different material (e.g. palladium) prior to the deposition
of the conductive coating, to decrease the contact resist-
ance between the electrical contacts 11 and the addition-
al wiring pattern 14, and to improve the stability of the
contact regions 15.
[0042] When the double-sided symmetrical wiring
board structure of Fig. 16 has been formed, the two sides
of the structure may be separated as presented in Figs.
17 and 18. The separation is made possible by the planar
temporary bonding means 2 separating the two sides of
the double-sided wiring board structure. Separation of
the two sides of the wiring board may be done e.g. man-
ually. The resulting two wiring boards presented in Fig.
18 may be used individually.
[0043] When the separation is carried out the mutual
bonding of the two foils in the layered temporary bonding
means 2 is broken from the sides and the foils may remain
attached to the wiring board structure of their respective
side, as presented in Fig. 17. The foils may then be re-
moved from the two wiring boards to expose a surface
of the electrical components 4 to the environment, as
presented in Fig. 18.
[0044] In another embodiment of the invention the two
foils of the planar layered temporary bonding means 2
of e.g. Fig. 12 may remain as part of the wiring board
structure as presented in Fig. 17, in case no exposure of
the embedded electrical components 4 is desired. In this
case the two foils of the layered planar temporary bonding
means 2 are structurally similar to the structural layers 1
presented in the first embodiment in e.g. Fig. 3, and the
planar temporary bonding means 2 may be regarded sim-
ply as an air gap 18 in between the two structural layers
1 glued together from the sides. In a structure like this
the structural layers 1 may be of e.g. hard plastic material
or metal as mutual adhesion of the two structural layers
1 is achieved by e.g. gluing the layers 1 together from
the sides.
[0045] Figs. 19a, 20a and 21a schematically illustrate
the first stages of a manufacturing process of a wiring
board structure according to a third embodiment of the
present invention. The process flow of the third embod-
iment of the present invention may continue e.g. corre-
sponding to Figs. 23 - 27. This will be obvious for a person
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skilled in the art in light of this disclosure. Figs. 19b, 20b,
21b and 22 - 27 schematically illustrate a manufacturing
process of a wiring board structure according to a fourth
embodiment of the present invention. Each figure
presents a cross sectional view of the wiring board struc-
ture in one step of the manufacturing process. Apart from
Figs. 19a - 21a and Figs. 19b - 21b which show alternative
embodiments of the invention, the order of the figures
corresponds to the order of the process steps in the man-
ufacturing process.
[0046] In the third and fourth embodiments of the in-
vention, presented by Figs. 19 - 27, only one structural
aid 10 is employed on each side of the planar temporary
bonding means 2. This is made possible by using a mold-
ing resin sheet as the structural aid 10. In these embod-
iments an electrical component 4 may be embedded in
a slot 3 by simply pressing the electrical component 4 in
the structural aid 10 and by treating the structural aid (the
molding resin sheet) 10 e.g. thermally. In this way the
slot 3 for the electrical component 4 is formed in the struc-
tural aid 10 which shapes according to the shape of the
electrical component 4. As heat is applied to the molding
resin sheet and a structure comprising these sheets is
put under compressive pressure in the vertical direction
(the direction which is perpendicular to the plane of the
board-like structure), the various components of the wir-
ing board structure may be merged together to form a
solid structure. Heat causes the epoxy material incorpo-
rated in the molding resin sheet to become fluid, and the
whole sheet softens. When an electrical component 4 is
now pressed against the structural aid 10 the molding
resin sheet conforms to the shape of the component form-
ing a slot 3 for the electrical component 4. This at least
partially encapsulates the electrical component 4 in the
slot 3 into the epoxy of the molding resin sheet. As the
epoxy is cured a solid structure is obtained.
[0047] The molding resin sheet comprises polymeric
composite with thermoplastic material such as epoxy res-
in. The precise composition of the material of the molding
resin sheet can vary as long as the material allows for
shaping to conform to the shape of the electrical compo-
nent 4.
[0048] As presented in Fig. 19a, similarly to Fig. 10 and
Fig. 11 of the second embodiment of the invention, in the
third embodiment of the invention the electrical compo-
nent 4 is first mounted on a conductive component foil
5, the terminals 6 of the electrical component 4 facing
the component foil 5. Epoxy resin 8 is used to attach the
electrical component 4 to the component foil 5, and vias
9 are formed in the component foil 5 to expose the ter-
minals 6. The structural aid 10 being a molding resin
sheet initially has a protective PET-film 19 laminated on
its surface. This PET-film 19 is peeled away after em-
bedding the electrical component 4 in the structural aid
10, as presented in Fig. 20a. The electrical component
4 is embedded in the slot 3 in the structural aid 10 by
pressing the component foil against the structural aid 10
while heating the structural aid 10, as described above.

[0049] In Fig. 21a two conductive component foils 5,
comprising the embedded electrical components 4 in the
slot 3 in the structural aid 10, are placed on opposite
sides of a planar temporary bonding means 2 such that
the terminals 6 of the electrical components 4 face away
from the planar temporary bonding means 2. The two
structures, as presented in Fig. 20a, are pressed and
annealed on each side of a planar temporary bonding
means 2 to obtain an essentially symmetrical double-
sided structure. The conductive component foils 5 on
each side of this essentially symmetrical double-sided
structure cover the structure at this stage of the manu-
facturing process. This is presented in Fig. 21a and Fig.
22.
[0050] An alternative way of obtaining a symmetrical
double-sided structure corresponding to the structure of
Fig. 22 is presented in Figs. 19b, 20b, 21b and 22. In this
fourth embodiment of the present invention two structural
aids 10 (molding resin sheets) are pressed on a planar
temporary bonding means 2, one on each side (Fig. 19b),
to form an essentially symmetrical double-sided struc-
ture. Subsequently electrical components 4 are pressed
against the structural aids 10, the terminals 6 of the elec-
trical components 4 facing away from the planar tempo-
rary bonding means 2, to embed the electrical compo-
nents 4 into the structural aids 10 (Fig. 20b and Fig. 21b),
as described above. During this embedding step the elec-
trical components 4 may be individually embedded as
shown in Fig. 20b or they may be attached to a supporting
film which is then removed from the electrical compo-
nents 4 after the embedding step. After the electrical com-
ponents 4 have been embedded and the possible sup-
porting film has been removed, the structure of Fig. 21b
is coated with a conductive film, i.e. a conductive com-
ponent foil 5 and vias 9 are formed in the component foil
5 to expose the terminals 6. The conductive coating form-
ing the component foil 5 can be deposited on the electrical
components 4 and their terminals 6 by e.g. electroless
coating, electrolytic deposition or various thin-film depo-
sition techniques such as CVD or PECVD; a structure as
presented in Fig. 22 is obtained. The vias 9 can be formed
as described above.
[0051] The structural aids 10 in the third and fourth
embodiments (i.e. the molding resin sheets) have a larger
surface area than the planar temporary bonding means
2 such that the peripheral portion of the structural aids
10 extends outside the planar temporary bonding means
2. The planar temporary bonding means 2 in these em-
bodiments of the invention can be a foil having a suitable
adhesion or no adhesion to the structural aids 10. This
adhesion may be weak or even close to zero to the struc-
tural aids 10 to enable a relatively effortless separation
of the two sides of the essentially symmetrical double-
side structure at a later stage of the manufacturing proc-
ess.
[0052] In the structure of Fig. 23 electrical contacts 11
are fabricated to the exposed terminals 6 of the electrical
components 4. This has been done by coating the struc-
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ture of Fig. 22 from each side by a conductive layer e.g.
copper, and patterning the conductive layer and the con-
ductive component foil 5 to form a specified wiring pattern
and/or electrical contacts 11. The conductive component
foil 5 and the conductive layer above the conductive com-
ponent foil 5 may be patterned using the same lithograph-
ic mask to yield the electrical contacts 11. The conductive
layer may be deposited over the whole surface of the
wiring board structure by e.g. electroless plating of cop-
per. To provide additional wiring patterns and to improve
routing capability of the wiring board, another insulating
layer, a build-up layer 13, may be fabricated over the
electrical contacts 11 as presented in Fig. 24.
[0053] The processing steps in the fourth embodiment,
for forming a wiring pattern and/or electrical contacts to
the terminals 6 of the electrical components 4, are anal-
ogous to the corresponding processing steps of e.g. the
second embodiment. These processing steps, as pre-
sented in Figs. 14 - 16 of the second embodiment, cor-
respond to Figs. 23 - 25 of the fourth embodiment.
[0054] When the double-sided symmetrical wiring
board structure of Fig. 25 has been formed, the two sides
of the structure may be separated as presented in Fig.
26 and Fig. 27. The easy separation is made possible by
the planar temporary bonding means 2 separating the
two sides of the double-sided wiring board structure. Sep-
aration of the two sides of the wiring board may be done
e.g. manually, after removing the peripheral portions of
the structure at which the first 16 and the second 17 struc-
tural aids are bonded together (Fig. 26). The resulting
two wiring boards presented in Fig. 27 may be used in-
dividually.
[0055] The exact structure of the planar temporary
bonding means 2 in the embodiments presented above
may vary. The bonding means 2 may be e.g. a simple
foil as in the first embodiment, or a layered structure as
in the second embodiment. The planar temporary bond-
ing means 2 is designed to facilitate the separation of the
two sides of the symmetrical double-sided wiring board
structure 2. The bonding means 2 may furthermore be
designed to temporarily bond together the two sides of
the essentially symmetrical double-sided structure from
one or more points around the middle part of the planar
structure. The desired adhesion properties of the simple
foil may vary from non-adhering to fully adhering depend-
ing on the wiring board structure and on the manufactur-
ing process. The foil may also e.g. fully adhere on the
surrounding structures but by a suitable heat treatment
the foil may be broken down to release the sides of the
double-sided structure from each other. In one embodi-
ment of the invention the planar temporary bonding
means 2 may be realized by curing the structural layers
1, made of prepreg material, before pressing them to-
gether. In this embodiment a release foil (or any other
structure) is not needed in between the structural layers
1, since the already cured resin in the prepreg material
does not cause the structural layers 1 to bond to each
other during subsequent processing steps. In this case,

the structural aids 10 may be shaped such that they may,
for further processing, temporarily bond the two sides of
the double-sided structure together from the peripheral
portions of the structure.
[0056] The wiring board structures in the embodiments
of the invention disclosed above remain essentially sym-
metrical through those process steps, which require sig-
nificant heat treatment. In this way the warping of the
embedded structure may be minimized. This is important
for an embedded structure in which electrical compo-
nents reside inside the wiring board structure and may
therefore be very sensitive to variations in the shape of
the structure. Warping may be minimized by keeping the
coefficients of thermal expansion similar for each side of
the double-sided structure. This does not necessarily im-
ply that the wiring pattern on each side should be iden-
tical. Therefore it is possible to design different wiring
patterns on different sides of the structure. In addition to
reducing warping the embodiments of the invention pre-
sented in Figs. 1 to 27 may be used to essentially double
the throughput of a production line as two wiring boards
may be obtained from a single double-sided structure.
The embedded structure furthermore improves the me-
chanical and electrical stability of the wiring boards and
increases the packaging density of electrical compo-
nents 4 in the wiring boards.
[0057] As is clear for a person skilled in the art, the
invention is not limited to the examples described above
but the embodiments can freely vary within the scope of
the claims.

Claims

1. A method for manufacturing a wiring board, charac-
terized in that the method comprises the steps of

- mounting at least one structural aid (10) on
each side of a planar temporary bonding means
(2),
- arranging a slot (3) for an electrical component
(4) from the at least one structural aid (10) on
each side of the planar temporary bonding
means (2),
- embedding the electrical component (4) in the
slot (3), such that the terminals (6) of the elec-
trical component (4) face away from the planar
temporary bonding means (2),
- mounting at least one electrical component (4)
on a component foil (5), such that the terminals
(6) of the electrical component (4) face the com-
ponent foil (5),
- mounting the component foil (5) at least par-
tially on the at least one structural aid (10), on
each side of the planar temporary bonding
means (2), and
- separating the at least one structural aids (10)
on each side of the planar temporary bonding
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means (2) from each other.

2. The method of claim 1, characterized in that the
structural aid (10) is a molding resin sheet, for em-
bedding the electrical component (4) into the slot (3)
in the molding resin sheet.

3. The method of any one of claims 1 - 2, characterized
in that the planar temporary bonding means (2) is a
foil.

4. The method of any one of claims 1 - 3, characterized
in that the method comprises the step of

- mounting a structural layer (1) on each side of
the planar temporary bonding means (2) in be-
tween the at least one structural aid (10) and the
planar temporary bonding means (2).

5. The method of claim 4, characterized in that the
surface area of the planar temporary bonding means
(2) is smaller than the surface area of the structural
layer (1) mounted on each side of the planar tempo-
rary bonding means (2), such that the structural lay-
ers (1) on each side of the planar temporary bonding
means (2) are in direct contact with each other at a
peripheral portion (7) of the structural layers (1).

6. The method of any one of claims 4 - 5, characterized
in that the method comprises the step of

- bonding the structural layers (1) on each side
of the planar temporary bonding means (2) to-
gether at a peripheral portion (7) of the structural
layers (1).

7. The method of any one of claims 1 - 6, characterized
in that the structural layers (1) and/or the at least
one structural aid (10) are polymer or polymeric com-
posite.

8. The method of any one of claims 1 - 7, characterized
in that the method comprises the step of

- at least partly encapsulating the at least one
electrical component (4) in filling material by
heat-treating the structural layer (1) and/or the
at least one structural aid (10) in which the at
least one electrical component (4) is embedded.

9. A wiring board comprising at least one electrical
component (4), a first structural aid (16) and a second
structural aid (17), wherein the wiring board compris-
es a planar temporary bonding means (2) in between
the first structural aid (16) and the second structural
aid (17), and a component foil (5) mounted on the at
least one electrical component (4) which is embed-
ded in a slot (3) for an electrical component (4),

wherein a slot (3) is formed on each side of the planar
temporary bonding means (2) using a structural aid
(16, 17), and the component foil (5) at least partly
covers the structural aid (16, 17) from the side farther
away from the planar temporary bonding means (2),
and the terminals (6) of the electrical component (4)
face away from the planar temporary bonding means
(2).

10. The wiring board of claim 9, characterized in that
the structural aid (16, 17) is a molding resin sheet,
for embedding the electrical component (4) into the
slot (3) in the molding resin sheet.

Patentansprüche

1. Verfahren zum Herstellen einer Leiterplatte, da-
durch gekennzeichnet, dass das Verfahren die
Schritte umfasst des

- Montierens von mindestens einer Strukturhilfe
(10) auf jeder Seite eines planen temporären
Bindemittels (2),
- Anordnens eines Schlitzes (3) für eine elektri-
sche Komponente (4) von der mindestens einen
Strukturhilfe (10) auf jeder Seite des planen tem-
porären Bindemittels (2),
- Einbettens der elektrischen Komponente (4) in
den Schlitz (3) derart, dass die Anschlüsse (6)
der elektrischen Komponente (4) vom planen
temporären Bindemittel (2) weg zeigen,
- Montierens von mindestens einer elektrischen
Komponente (4) auf einer Komponentenfolie (5)
derart, dass die Anschlüsse (6) der elektrischen
Komponente (4) zur Komponentenfolie (5) hin
zeigen,
- Montierens der Komponentenfolie (5) mindes-
tens teilweise auf der mindestens einen Struk-
turhilfe (10), auf jeder Seite des planen tempo-
rären Bindemittels (2), und
- Trennens der mindestens einen Strukturhilfe
(10) auf jeder Seite des planen temporären Bin-
demittels (2) voneinander.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Strukturhilfe (10) eine Formharz-
lage ist, um die elektrische Komponente (4) in den
Schlitz (3) in der Formharzlage einzubetten.

3. Verfahren nach einem der Ansprüche 1 und 2, da-
durch gekennzeichnet, dass das plane temporäre
Bindemittel (2) eine Folie ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass das Verfahren den
Schritt umfasst des
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- Montierens einer Strukturschicht (1) auf jeder
Seite des planen temporären Bindemittels (2)
zwischen der mindestens einen Strukturhilfe
(10) und dem planen temporären Bindemittel
(2).

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Flächeninhalt des planen tem-
porären Bindemittels (2) kleiner ist als der Flächen-
inhalt der auf jeder Seite des planen temporären Bin-
demittels (2) montierten Strukturschicht (1), derart,
dass sich die Strukturschichten (1) auf jeder Seite
des planen temporären Bindemittels (2) an einem
Umfangsabschnitt (7) der Strukturschichten (1) in di-
rektem Kontakt miteinander befinden.

6. Verfahren nach einem der Ansprüche 4 und 5, da-
durch gekennzeichnet, dass das Verfahren den
Schritt umfasst des

- Bindens der Strukturschichten (1) auf jeder
Seite des planen temporären Bindemittels (2)
an einem Umfangsabschnitt (7) der Struktur-
schichten (1) aneinander.

7. Verfahren nach einem der Ansprüche 1 bis 6, da-
durch gekennzeichnet, dass die Strukturschichten
(1) und/oder die mindestens eine Strukturhilfe (10)
Polymer oder Polymerverbund sind.

8. Verfahren nach einem der Ansprüche 1 bis 7, da-
durch gekennzeichnet, dass das Verfahren den
Schritt umfasst des

- mindestens teilweisen Einkapselns der min-
destens einen elektrischen Komponente (4) in
Füllmaterial durch Wärmebehandeln der Struk-
turschicht (1) und/oder der mindestens einen
Strukturhilfe (10), in der die mindestens eine
elektrische Komponente (4) eingebettet ist.

9. Leiterplatte, die mindestens eine elektrische Kom-
ponente (4), eine erste Strukturhilfe (16) und eine
zweite Strukturhilfe (17) umfasst, wobei
die Leiterplatte ein planes temporäres Bindemittel
(2) zwischen der ersten Strukturhilfe (16) und der
zweiten Strukturhilfe (17), und eine Komponenten-
folie (5) umfasst, die auf der mindestens einen elek-
trischen Komponente (4) montiert ist, welche in ei-
nem Schlitz (3) für eine elektrische Komponente (4)
eingebettet ist, wobei auf jeder Seite des planen tem-
porären Bindemittels (2) unter Verwendung einer
Strukturhilfe (16, 17) ein Schlitz (3) gebildet wird, und
die Komponentenfolie (5) die Strukturhilfe (16, 17)
von der vom planen temporären Bindemittel (2) wei-
ter wegliegenden Seite mindestens teilweise be-
deckt, und die Anschlüsse (6) der elektrischen Kom-
ponente (4) vom planen temporären Bindemittel (2)

wegzeigen.

10. Leiterplatte nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Strukturhilfe (16, 17) eine Form-
harzlage ist, um die elektrische Komponente (4) in
den Schlitz (3) in der Formharzlage einzubetten.

Revendications

1. Procédé pour fabriquer un tableau de connexions,
caractérisé en ce que le procédé comprend les éta-
pes consistant à

- monter au moins une aide structurelle (10) sur
chaque côté d’un moyen de liage temporaire
plan (2),
- agencer une fente (3) pour un composant élec-
trique (4) à partir de l’au moins une aide struc-
turelle (10) sur chaque côté du moyen de liage
temporaire plan (2),
- encastrer le composant électrique (4) dans la
fente (3), de telle sorte que les bornes (6) du
composant électrique (4) soient orientées à l’op-
posé du moyen de liage temporaire plan (2),
- monter au moins un composant électrique (4)
sur une feuille métallique de composant (5), de
telle sorte que les bornes (6) du composant élec-
trique (4) soient orientées vers la feuille métal-
lique de composant (5),
- monter la feuille métallique de composant (5)
au moins partiellement sur l’au moins une aide
structurelle (10), sur chaque côté du moyen de
liage temporaire plan (2), et
- séparer les au moins une aides structurelles
(10), sur chaque côté du moyen de liage tem-
poraire plan (2), les unes des autres.

2. Procédé selon la revendication 1, caractérisé en ce
que l’aide structurelle (10) est une feuille de résine
de moulage, pour encastrer le composant électrique
(4) dans la fente (3) dans la feuille de résine de mou-
lage.

3. Procédé selon l’une quelconque des revendications
1 à 2, caractérisé en ce que le moyen de liage tem-
poraire plan (2) est une feuille métallique.

4. Procédé selon l’une quelconque des revendications
1 à 3, caractérisé en ce que le procédé comprend
l’étape consistant à

- monter une couche structurelle (1) sur chaque
côté du moyen de liage temporaire plan (2) entre
l’au moins une aide structurelle (10) et le moyen
de liage temporaire plan (2).

5. Procédé selon la revendication 4, caractérisé en ce
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que la superficie du moyen de liage temporaire plan
(2) est inférieure à la superficie de la couche struc-
turelle (1) montée sur chaque côté du moyen de liage
temporaire plan (2), de telle sorte que les couches
structurelles (1) sur chaque côté du moyen de liage
temporaire plan (2) soient en contact direct l’une
avec l’autre au niveau d’une portion périphérique (7)
des couches structurelles (1).

6. Procédé selon l’une quelconque des revendications
4 à 5, caractérisé en ce que le procédé comprend
l’étape consistant à

- lier les couches structurelles (1) sur chaque
côté du moyen de liage temporaire plan (2) l’un
à l’autre au niveau d’une portion périphérique
(7) des couches structurelles (1).

7. Procédé selon l’une quelconque des revendications
1 à 6, caractérisé en ce que les couches structu-
relles (1) et/ou l’au moins une aide structurelle (10)
sont de polymère ou de composé polymère.

8. Procédé selon l’une quelconque des revendications
1 à 7, caractérisé en ce que le procédé comprend
l’étape consistant à

- encapsuler au moins partiellement l’au moins
un composant électrique (4) dans un matériau
de remplissage en traitant thermiquement la
couche structurelle (1) et/ou l’au moins une aide
structurelle (10) dans laquelle l’au moins un
composant électrique (4) est encastré.

9. Tableau de connexions comprenant au moins un
composant électrique (4), une première aide struc-
turelle (16) et une seconde aide structurelle (17),
dans lequel le tableau de connexions comprend un
moyen de liage temporaire plan (2) entre la première
aide structurelle (16) et la seconde aide structurelle
(17), et une feuille métallique de composant (5) mon-
tée sur l’au moins un composant électrique (4) qui
est encastré dans une fente (3) pour un composant
électrique (4), dans lequel une fente (3) est formée
sur chaque côté du moyen de liage temporaire plan
(2) en utilisant une aide structurelle (16, 17), et la
feuille métallique de composant (5) couvre au moins
partiellement l’aide structurelle (16, 17) à partir du
côté le plus éloigné du moyen de liage temporaire
plan (2), et les bornes (6) du composant électrique
(4) sont orientées à l’opposé du moyen de liage tem-
poraire plan (2).

10. Tableau de connexions selon la revendication 9, ca-
ractérisé en ce que l’aide structurelle (16, 17) est
une feuille de résine de moulage, pour encastrer le
composant électrique (4) dans la fente (3) dans la
feuille de résine de moulage.
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