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(57) ABSTRACT

The present invention pertains to a submount for mechani-
cally and electrically coupling an electronic component to a
carrier. The submount has a mounting portion for mounting
the submount to the carrier and has attachment portions for
holding the electronic component. The submount further has
primary electric contacts for cooperation with respective
electrical conductors in the carrier, and secondary electric
contacts for cooperation with respective electric contacts of
the electronic component. The secondary electric contacts
are electrically connected to primary electric contacts. The
attachment portions are coupled to the mounting portion by
respective extension portions that are laterally stretchable in
a plane defined by the mounting portion to allow a displace-
ment of the attachment portions in a direction away from the
mounting portion.

14 Claims, 11 Drawing Sheets
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SUBMOUNT, ASSEMBLY INCLUDING
SUBMOUNT, METHOD OF ASSEMBLING
AND ASSEMBLING DEVICE

PRIORITY APPLICATIONS

This application is a U.S. National Stage Filing under 35
U.S.C. 0371 from International Application No. PCT/
NL2013/050172, filed on 14 Mar. 2013, and published as
WO/2013/137732 on 19 Sep. 2013, which application
claims the benefit of priority under 35 U.S.C. 0119 to EP
Application No. 12159639.9, filed on 15 Mar. 2012; which
applications and publications are incorporated herein by
reference in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a submount for arranging
electronic elements on a substrate, and to an arrangement
comprising such a submount arranged on a substrate. The
present invention further relates to a method and a device for
assembling at least one such submount and an electronic
element.

2. Related Art

Many types of textiles are used in every day life. Simul-
taneously, the use of electronic equipment in daily life, such
as display devices, mobile phones, media players, naviga-
tion equipment, and different kinds of sensors increases
dramatically. When electronic equipment is integrated into
textiles, new application fields appear, such as textile based
display devices, clothes that can tell the present location and
point out the direction to a desired location etc.

For ultimate textile integration of electronic elements, the
interconnecting substrate, e.g. the driving circuitry, should
be entirely made of fabrics.

However, direct attachment of distributed electronic com-
ponents, such as LEDs, onto a textile substrate for example
by using conductive epoxy is a very delicate and time-
consuming process. Direct soldering of the components onto
the textile substrate may often be problematic as well, for
example due to the low melting temperature of several
textile fibers, such as polyester.

Thus, there is a need in the art for means and methods for
arranging electrical components on textile substrates that
can be used independent on the nature of the textile fiber,
which are well suited for automated arrangement, and which
provides a robust attachment of the electronic components
on the textile substrate.

WO 2010/086416 A1 (WO ’416) discloses a stretchable
electronic device comprising a stretchable interconnection
electrically connecting two electronic components. The
stretchable interconnection comprises an electrically con-
ductive channel and a first flexible supporting layer provided
for supporting the electrically conductive channel. The sup-
porting layer has a predetermined second geometry that
restricts stretchability of the electrically conductive channel
below its elastic limit. (See Abstract)

WO ’416 mentions on page 15, lines 20-22 the possible
use of a submount (interposer), i.e. an intermediate compo-
nent between the substrate and an electric component as
follows: “These support parts create flexible circuit islands
on which several electronic components or interposers 69,
79, 89 can be mounted.” WO ’416 however discloses no
details about the construction of a submount.

It is noted that DE 10 2007 014 477 (DE’477) discloses
a method for fastening electrically conductive thread to

20

25

30

40

45

50

55

60

65

2

textile fabric. Therein electrically conductive thread is used
as reel thread and fastening is carried out in form of
two-thread lock stitch seam. The electrically conductive
thread may be used as needle thread, or may be inlaid in a
zigzag seam as a third thread system. (Abstract) In an
embodiment, as described in paragraph 50 with reference to
FIG. 11, a Velcro-tape (Klettkontaktierung/klittenband con-
tact) is used to mount a LED on the fabric.

A known construction of a submount for integrating
electrical components into textiles is described in WO
2008007237 (A2). The submount disclosed therein com-
prises a head member and at least one substrate-engaging
member protruding from the head member. The head mem-
ber comprises at least two, from each other isolated, elec-
trically conductive portions, where each electrically conduc-
tive portion comprises a component contact, adapted for
connection of electronic components thereto, and a substrate
contact arranged on said substrate side, adapted for bringing
said electrically conductive portions in contact with a cir-
cuitry comprised in said substrate. The submount of the
present invention may be used to attach electronic compo-
nents, such as light-emitting diodes, to a textile substrate,
without the need for soldering the electronic component
directly on the substrate.

In an embodiment, the head member of the submount
represents a male member of a snap fastener. This submount
is especially adapted for being connected to an electronic
component having the shape of representing a female mem-
ber of a snap fastener. The head member comprises an
engaging protrusion for engaging with a recess in the
electronic component.

The first component contact of the head member is
arranged on the base surface of the head member. The
second component contact of the head member is arranged
at the top of the protrusion. For connection to this, the
electronic component has a first connector arranged on the
base surface, and a second connector arranged in the engag-
ing recess. Thus, when the electronic component is snap-
locked on the submount, the first component contact,
arranged on the base surface of the head member is con-
tacted to the first connector, arranged on the base surface of
the electronic device. Further, the second component con-
tact, arranged on the engaging protrusion, is contacted with
the second connector arranged in the engaging recess of the
electronic component.

In the known arrangement it is required that the electronic
component has a relatively high mechanical strength, so that
it is not damaged when it is snapped onto the submount.

An improved type of submount is desired that is also
suitable for mounting more fragile electronic components.

SUMMARY OF THE INVENTION

It is a first object of the invention to provide an improved
type of submount that is also suitable for mounting more
fragile electronic components.

It is a second object of the invention to provide an
assembly of a carrier and at least one such submount.

It is a third object of the invention to provide an assembly
of a carrier and at least one such submount holding an
electronic component.

It is a fourth object of the invention to provide a method
of assembling at least one such submount and an electronic
component.

It is fifth object of the invention to provide an assembling
device for assembling at least one such submount and an
electronic component.
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According to a first aspect of the invention a submount is
provided for mechanically and electrically coupling an elec-
tronic component to a carrier, the submount having a mount-
ing portion for mounting the submount to the carrier, having
attachment portions for holding the electronic component,
and having primary electric contacts for cooperation with
respective electrical conductors in the carrier, and secondary
electric contacts for cooperation with respective electric
contacts of the electronic component, the secondary electric
contacts being electrically connected to primary electric
contacts, wherein the attachment portions are coupled to the
mounting portion by respective extension portions that are
laterally stretchable in a plane defined by the mounting
portion to allow a displacement of the attachment portions in
a direction away from the mounting portion. An electronic
component can be assembled with the submount according
to the first aspect of the invention without exerting a
substantial force perpendicular to a main surface of the
electronic component. This also makes the submount suit-
able for assembly with relatively fragile electronic compo-
nents. It is an additional advantage of the submount accord-
ing to the present invention that the contact area of the
submount with the carrier can be relatively small as com-
pared to the area occupied by the electronic component. In
this way an unobtrusive mounting of the electronic compo-
nents onto the carrier, for example textile substrates is
provided that enables the carrier to remain its soft and
pliable character, even if the electronic components are
substantially more rigid than the carrier.

According to a second aspect of the invention an assem-
bly of a carrier and at least one such submount is provided.

According to a third aspect of the invention an assembly
of a carrier and at least one such submount holding an
electronic component is provided.

According to a fourth aspect of the invention a method of
assembling at least one such submount and an electronic
component is provided.

According to a fifth aspect of the invention an assembling
device for assembling at least one such submount and an
electronic component is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects are described in more detail with
reference to the drawing. Therein:

FIG. 1A schematically shows a first embodiment of a
submount according to the present invention,

FIG. 1B schematically shows an electronic component
suitable to be attached to the submount of FIG. 1A,

FIG. 1C shows an subassembly of the submount of FIG.
1A and the electronic component of FIG. 1B,

FIG. 2 shows an assembly of a carrier with a plurality of
subassemblies shown in FIG. 1C,

FIG. 3A shows a second embodiment of a submount
according to the present invention attached to a carrier,

FIG. 3B shows a cross-section according to B-B in FIG.
3A,

FIG. 4A shows a second embodiment of a submount
according to the present invention attached to a carrier in an
alternative way,

FIG. 4B shows a cross-section according to B-B in FIG.
4A,

FIG. 5A schematically shows an electronic component
suitable to be attached to the submount of FIG. 4A,

FIG. 5B shows an assembly of the submount of FIG. 4A
and the component of FIG. 5A,
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FIG. 5C shows a detail a connection between the sub-
mount and the component according to C-C in FIG. 5B,

FIG. 5D shows a first alternative for said connection,

FIG. 5E shows a second alternative for said connection,

FIG. 6A, 6B show a method of assembling a further
embodiment of a submount with an appropriate electronic
component, therein FIG. 6A shows a first assembly stage
and FIG. 6B shows a second assembly stage,

FIG. 7A shows a third embodiment of a submount, here
assembled with an electronic component,

FIG. 7B shows a fourth embodiment of a submount, here
assembled with an electronic component,

FIG. 8 schematically shows a manufacturing arrangement
and a manufacturing process,

FIG. 9 shows a first part of the manufacturing arrange-
ment in more detail,

FIG. 10 shows a second part of the manufacturing
arrangement in more detail, in a first stage of the manufac-
turing process,

FIG. 10A shows a detail of this manufacturing arrange-
ment,

FIG. 10B shows the second part of the manufacturing
arrangement of FIG. 10 in a second stage of the manufac-
turing process,

FIG. 10C shows the second part of the manufacturing
arrangement of FIG. 10 in a third stage of the manufacturing
process,

FIG. 11 shows an alternative embodiment of the second
part of the manufacturing arrangement,

FIG. 11 A shows a submount and an electronic component
to be assembled by said alternative embodiment in a first
stage of the manufacturing process,

FIG. 11B shows the submount and the electronic compo-
nent to be assembled by said alternative embodiment in a
second stage of the manufacturing process.

DETAILED DESCRIPTION OF EMBODIMENTS

Like reference symbols in the various drawings indicate
like elements unless otherwise indicated.

The invention is described more fully hereinafter with
reference to the accompanying drawings, in which embodi-
ments of the invention are shown. This invention may,
however, be embodied in many different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
In the drawings, the size and relative sizes of layers and
regions may be exaggerated for clarity.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various items these
items should not be limited by these terms. Items are
understood to mean features described such components or
elements or aspects of components or elements, e.g. a
surface of an element or a height of an element. These terms
are only used to distinguish one item from another item.
Thus, a first item could be termed a second item without
departing from the teachings of the present invention.

Embodiments of the invention are described herein with
reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments of the invention should not be
construed as limited to the particular shapes of regions
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illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein. All publi-
cations, patent applications, patents, and other references
mentioned herein are incorporated by reference in their
entirety. In case of conflict, the present specification, includ-
ing definitions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended
to be limiting.

FIGS. 1A, 1B and 1C respectively show a submount 1, an
electronic component 4, and an assembly 5 of an electronic
component 4 coupled with the submount 1.

The submount 1 serves for mechanically and electrically
coupling an electronic component 4 to a carrier 6 (See FIG.
2). The submount 1 has a mounting portion 10 for mounting
the submount to the carrier and has attachment portions 12a,
1256, 12¢ for holding the electronic component 4. The
submount 1 further has primary electric contacts 14a, 145
for cooperation with respective electrical conductors in the
carrier, and secondary electric contacts 16a, 165, 16¢ for
cooperation with respective electric contacts 40a, 405, 40c¢
of the electronic component 4. The secondary electric con-
tacts 16a, 165, 16c are each electrically connected to a
primary electric contact 14a, 145. In this case secondary
electric contacts 16a, 165 are both connected with primary
electric contact 14a via electrical connections 15a, 1556 and
secondary electric contact 16¢ is electrically connected to
primary electric contact 146 via connection 15¢. The attach-
ment portions 12a, 126, 12¢ are coupled to the mounting
portion 10 by respective extension portions 18a, 185, 18c¢,
that are laterally stretchable in a plane defined by the
mounting portion 20 (herein coinciding with the plane of the
drawing) to allow a displacement of the attachment portions
12a, 125, 12¢ in a direction away from the mounting portion
20. The electrical connections 15a, 155, 15¢ are schemati-
cally shown as lines. However, the electrical connections
may have any shape. Preferably the electrical connections
extend over the full width of the extension portions to
provide for low impedance connection between the second
and the primary electrical contact. Nevertheless, for some
types of electrical components it may be desired that an
extension portion has more than one electrical connection.
In some cases it may be favorable that the electrical con-
nection has a relatively small width, so that it can serve as
a resistor.

FIG. 1B schematically shows an electronic component 4,
for example a photovoltaic cell or a light-emitting compo-
nent. The electronic component has respective electric
device contacts 40a, 405, 40c¢ on a rear side to be attached
to the submount. FIG. 1C shows the assembly 5 of an
electronic component 4 coupled with the submount 1.
Therein the secondary electric contacts 16a, 165, 16¢ of the
submount are electrically connected with respective electric
device contacts 40a, 405, 40c¢ of the electronic component 4.
The electric connection between the secondary electric
contacts 16a, 165, 16¢ of the submount 1 and the device
contacts 40a, 405, 40¢ of the electronic component 4 is for
example realized by an electrically conductive adhesive.
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The electrically conductive adhesive may further also pro-
vide for a mechanical coupling between the submount 1 and
the electronic component 4.

FIG. 2 shows an assembly of a carrier 6 with a plurality
of assemblies S5a, 5b, 5¢, 54 . . . etc, each comprising a
submount 1 holding an electronic component 4. In order not
to obscure the drawing only the assemblies 5a, 56 are shown
in detail.

FIG. 3A shows a presently preferred embodiment of a
submount 1. FIG. 3B shows a cross-section according to
B-B in FIG. 3A. The submount 1 according to this presently
preferred embodiment is integrally formed of a polymer foil
20 coated with a metal layer 22. By way of example the
polymer foil 20 is a PEN-foil having a thickness of 125 pm
and the metal layer 22 is a copper layer having a thickness
of 15 um. However, it will be immediately apparent that also
other materials and/or other thicknesses may be used
depending on the required strength and flexibility of the
submount. As shown in FIG. 3B, the metal layer 22 is locally
interrupted to provide for a first electrically conductive zone
with a first primary electric contact 14a, and a second
electrically conductive zone with a second primary electric
contact 14b. In the embodiment shown, the extension por-
tions of the submount have a meandering shape. In this case
it is not necessary that the extension portions are made of
stretchable material. It is sufficient that the material of the
extension portions is flexible. Most polymer foils, e.g. PET,
PEN etc comply with this requirement. This has the advan-
tage that the mechanical properties of the different portions
of the submount are well defined by their shape. Therewith,
even while the submount is integrally formed from a par-
ticular type of foil, the mounting portion and the attachment
portion can be relatively rigid, whereas the extension por-
tions can be stretchable.

In the embodiment shown the submount 1 is shaped with
laser cutting, punched or cut in such a way that free standing
meanders 18aq, . . ., 184 are formed which can be elongated.
These meanders act as a spring once elongated. This spring
when realized e.g. four fold at the edges of the foil can retain
an electronic component in the middle of the interposer
when clamped in as described in more detail in FIG. 5B to
5E. By matching the area of the electronic component to the
dimensions of the interposer, the stress in the spring can be
set.

As shown in FIG. 3B, in this example the submount 1 is
mounted at lips 11a, 115 to the carrier 6, by a pair of
electrically conductive wires 60a, 605. The wires 60a, 605
therewith provide for a mechanical coupling of the sub-
mount 1 to the carrier 6. Additionally the wires 60a, 605
each provide for an electrical connection of a respective
conductive zone 14a, 145 of the submount 1 with a respec-
tive electrical conductor 61a, 615 of the carrier 6.

FIG. 4A, 4B illustrate a variant of the embodiment of FIG.
3A, 3B. FIG. 4B shows a cross-section according to B-B in
FIG. 4A. The cross-section in FIG. 4B is shown magnified
for clarity. In the embodiment of FIG. 4A, 4B the submount
1 is sewed to the carrier by electrically conductive wires
60a, 605, through openings 17a, 17b, 17¢, 17d in its
mounting portion 10.

Other ways of mounting and electrically connecting a
component to a carrier, such as a textile, may be found in
WO 2008007237 cited above, and in WO2011093713.

In the embodiments of the submount 1, shown in FIGS.
3A, 3B, 4A and 4B, wherein the attachment portions 12a,
126, 12¢, 12d comprise a respective gripping component
194, 195, 19¢, 194 in the form of an inwardly pointing hook.
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FIG. 5A shows an electronic component 4 suitable to be
assembled with the submount 1. The electronic component
4, e.g. an OLED or a photovoltaic cell has openings 42a,
42b, 42¢, 42d to cooperate with the gripping elements 19a,
195, 19¢, 19d of the submount 1 as shown in FIG. 3A, 3B,
4A, 4B for example. The assembly obtained therewith is
schematically illustrated in FIG. 5B. In the assembly the
hooks 19a, 195, 19¢, 194 extend through the openings 42a,
42b, 42¢, 42d of the electronic component 4. The extension
portions 18aq, . . . d exert a radially inward pulling force to
the hooks 19q, . . . d to maintain a good grip on the electronic
component 4. The connection so obtained is also shown
schematically in FIG. 5C, which is a cross-section according
to C-C in FIG. 5B.

The electronic component 4 may be mounted to the
surmount 1 by first pulling the extension portions
18a, . . ., d outward, applying the electronic component 4
to the submount 1 and allowing the extension portions
18a, . . ., d to relax so that the hooks 19q, . . . , d pierce
through the openings 42a, . . . , d of the electronic compo-
nent. In an embodiment the electronic component 4 is placed
on the submount 1 allowing one of the hooks, e.g. 195 to
pierce through the corresponding opening 425. Then a force
is exerted on the electronic component 4 in the plane of the
submount 1 to position another opening of the electronic
component 4 in front of a respective hook to cause said hook
to enter the respective opening of the electronic component
4. This can be repeated until the electronic component 4 is
fully coupled to the submount. In case the electronic com-
ponent 4 is fragile damage during these positioning opera-
tions may be prevented by positioning the electronic com-
ponent with a suction gripper having a substantially
homogeneous suction force over the surface of the electronic
component 4.

An electric connection between the submount 1 and the
electronic component 4 may be formed by electric contacts
at a side of said component facing the submount 1 at the
location of the attachment portions 124, . . . , 12d of the
submount. The clamping force exerted by the extension
portions 18a, . . ., 18d therewith forces the electric contacts
of'the component against the electric contacts formed by the
attachment portions 12a, . . . , 12d of the submount.

The mechanical connections formed by the cooperation
between the gripping elements 19a, . . . , 194 of the
submount and the openings 424, . . . , 42d may be reinforced
by application of an adhesive. Preferably an electrically
conductive adhesive is used as this also reinforces the
electric connections between the component 4 and the
submount 1.

FIG. 5D shows an alternative embodiment, in a cross-
section similar to that of FIG. 5C, wherein the electronic
component has radially outward point hooks e.g. 445 that
cooperate with openings e.g. 215 in the attachment portion
of the submount 1. In this case the openings 215 form a
gripping element.

FIG. 5E shows again an alternative embodiment, in a
cross-section similar to that of FIG. 5C, wherein the attach-
ment portion of the submount 1 has protrusions e.g. 235 that
snap into openings e.g. 425 of the electronic component 4.

FIGS. 6A and 6B illustrate another embodiment of the
submount 1 and its assembly with an electronic component
4. Parts of the submount 1 hidden behind the electronic
component 4 are shown by dashed lines. In this embodiment
the electronic component has slits 44a, 445 having a respec-
tive end portion 454, 45b. In a direction towards their end
portions 45a, 455 the slits 44a, 445 extend away over a first
distance from a center 46 of the electronic component 4 and
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the slits 44a, 445 extend again towards the center in their end
portions 45a, 45b over a second distance, smaller than the
first distance.

FIG. 6 A shows how the electronic component 4 is initially
placed on the submount 1, with the attachment portion 12a
arranged before an end of a slit 44a, opposite the end portion
45a of the slit. Similarly the attachment portion 124 is
arranged before an end of a slit 445, opposite the end portion
45b of the slit 44b. Therewith a protrusion, e.g. a hook of the
attachment portions 12a, 1256 extends through the slits 44a,
445b.

Subsequently the electronic component 4 is rotated clock-
wise over 45 degrees, while holding the protrusions formed
at the attachment portions 12a, 126. Therewith the extension
portions 18a, 185 are stretched and relax slightly when the
protrusions of the extension portions snap into the end
portions 45a, 455 of the slits 44a, 445 as shown in FIG. 6B.

FIGS. 7A and 7B show other examples of a submount 1
assembled with an electronic component 4. In the embodi-
ment of FIG. 7A the submount 1 has only extension portions
184, 185 with a respective attachment portion 12a, 125. In
the embodiment of FIG. 7B the submount 1 has six exten-
sion portions 18 with a respective attachment portion 12.

In an embodiment the submount may be asymmetric with
respect to rotations in the plane defined by the mounting
portion. In this way the orientation in the plane can be
rapidly determined. This is particular advantageous for
mounting of components that are critical in the way they are
electrically connected to the carrier.

FIG. 8 schematically shows a manufacturing arrangement
for manufacturing a carrier 6 comprising electronic compo-
nents 4 attached thereto with a respective submount 1, e.g.
as shown in FIG. 2. The manufacturing arrangement com-
prises a first manufacturing line 110 for manufacturing the
carrier 6, a second manufacturing line 120 for manufacturing
submounts 1, and a manufacturing line 130 for manufactur-
ing electronic components 4. The manufacturing arrange-
ment further comprises a first assembly station 140 for
assembling submounts 1 with the carrier 6 and a second
assembly station 150 for assembling the electronic compo-
nents 4 with a respective submount 1.

During operation the manufacturing arrangement carries
out a manufacturing process for manufacturing a carrier 6
comprising electronic components 4 attached thereto with a
respective submount 1. The manufacturing steps comprise
first process steps S10 for manufacturing the carrier 6,
second process steps S20 for manufacturing the submount 1
and third processing steps S30 for manufacturing the elec-
tronic component 4. The manufacturing process further
comprises first assembly steps S40 for assembling sub-
mounts 1 with the carrier 6 and second assembly steps S50
for assembling electronic components with respective sub-
mounts 1.

The carrier 6 may be manufactured by a process known as
such, e.g. a known process S10 for manufacturing a textile
having electrical conductors. The electronic components 4
may be manufactured by a process S30 known as such, e.g.
a process for manufacturing (O)LEDs, photovoltaic ele-
ments or batteries.

FIG. 9 schematically shows an embodiment of a manu-
facturing line 120 according to the present invention for
manufacturing submounts 1.

The embodiment of the manufacturing line 120 shown
comprises a supply roll 121 for supplying a polymer foil fo,
e.g. a PEN or PET foil. The manufacturing line 120 further
comprises a deposition station 122 for depositing a metal
layer me upon the foil. Additionally the manufacturing line
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120 comprises a patterning station 123 for patterning the foil
into a shape desired for the submount, e.g. as shown in FIG.
1A, 3A, 6A, 7A or 7B. The patterning station 123 may also
pattern the deposited metal layer me into mutually insulated
zones, e.g. zones 22a, 22b (FIG. 4A). Alternatively the
deposition station 122 may already have deposited the metal
layer me according to the desired pattern. The manufactur-
ing line 120 may further have a separation station (not
shown) for separating submounts 1 from the foil fo. Alter-
natively the patterning station 123 may separate submounts
1. In an embodiment the submounts 1 are not separated from
the foil fo in this manufacturing line, but the foil is weakened
at a contour of the submounts 1 to be formed, for example
by partially cutting the foil fo, e.g. by removing the foil until
a fraction of its depth or by perforating the foil along said
contour according to a dot-pattern. In that case the sub-
mounts 1 can be removed from the foil fo in a later stage of
the manufacturing process. In that case the foil fo may be
rewinded onto a storage roll 124 or transported for further
handling with transport means 125. The finished submounts
1 may be stored in a storage box 126 or transported by
transport means 125. Patterning of the foil fo may be
realized with mechanical cutting tools. Preferably however
the foil is patterned by a laser patterning station. In that case
there is no physical contact between the patterning station
and the foil fo and/or the metal layer me. This renders it
possible to continuously transport the foil.

Assembly station 140 assembles the submounts 1 with the
carrier 6 in a way known as such, for example in a way
analogous as indicated in W0O2011093713.

FIG. 10 schematically shows an embodiment of an assem-
bly station 150 for assembling electronic components 4 with
their submounts 1. FIG. 10A shows a detail according to
view A in FIG. 10. In the assembly station of FIG. 10, a
carrier 6 with submounts 1 is provided, of which only two
are shown here for clarity. The carrier 6 is transported over
a guidance roll 151 to a carrier curving roll 152 for convexly
curving the carrier 6 at a side carrying the submounts 1. As
the submounts 1 are only mounted in their mounting portion
10 to the carrier 6, the extension portions 18a, . . . , 184
ending into the attachment portions 12a, . . ., 12d resiliently
move away from the surface of the carrier 6. In this state of
the submount, stretch tools 153a, 1535, 153¢, 1534 grip into
a respective attachment portion 12a, 125, 12¢, 12d and
stretch the corresponding extension portion 18a, 185, 18c¢,
184 in a lateral direction away from the mounting portion 10
as indicated by the arrows in FIG. 10A. Therewith the
stretch tools 153a, 1535, 153¢, 153d may push the hook
19a, . . ., 19d upwards, i.e. in a direction away from the
carrier 6. As shown in FIG. 10B, in this extended state of the
extension portions 18a, . . . , 184 a placement device 155
places the electronic component 4 onto the submount 1, so
that the attachment portions of the submount 1 grip into the
corresponding attachment portions of the electronic compo-
nent 4 to be mounted, e.g. as shown in FIGS. 5C, 5D and 5E.
Subsequently the stretch tools 153q, . . . , d release the
submount therewith causing the electronic component 4 to
remain fixed to the submount 1, See FIG. 10C. Subsequently
the carrier 6 with the submount 1 is transported to storage
roll 154.

FIG. 11 shows an alternative arrangement 250 of the
assembly station for assembling the electronic components
4 with their submounts 1. In this embodiment the assembly
station 250 has a placement tool 255 that is capable of
laterally displacing the electronic component 4 after it is
initially placed onto the submount 1.
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FIG. 11 A shows the component 4 that is initially placed
to allow one of the attachment portions 12« of the submount
1 to cooperate with a respective one of the attachment
portions 42a of the electronic component 4, for example as
shown in detail in FIG. 5C, 5D or 5E.

FIG. 11B shows the effect of a lateral displacement of the
electronic component 4 in the direction X caused by a
displacement device 256 that displaces the placement tool
255. This causes the extension portion 18a having its
attachment portion 12a coupled to the electronic component
4 to stretch in that direction, so that attachment portion 425
of the electronic component 4 is positioned against the
corresponding attachment portion 1256 of the submount, so
that these attachment portions 126, 426 can snap into each
other.

The electronic component 4 can then be released by the
placement tool 255. Although the principle is shown here for
a submount 1 having two attachment portions coupled with
an extension portion to the mounting portion, the method is
equally applicable to more complicated submounts. For
example for a submount 1 as shown in FIG. 7B the elec-
tronic component 4 can be connected to the submount using
five lateral displacements after its initial placement wherein
a connection is made between one of its attachment portions
and a corresponding one of the submount.

It is not necessary that corresponding attachment portions
e.g. 12a, 426 of the submount 1 and of the electronic
component 4 intrinsically cooperate by a snapping action.
Alternatively the mutually corresponding attachment por-
tions may be surfaces that are adhered together. A rapidly
curing adhesive may be used for this purpose, for example
a UV-curable adhesive. In the embodiment of FIG. 10, this
can be realized in that the stretching tool 153a, . . . , 153d
maintains the extension portions 18a, . . . , 184 in their
extended position, while the placement tool 155 maintains
the electronic component 4 into position until the adhesive
is cured.

In the embodiment of FIG. 11 this can be realized in that
the lateral displacement caused by the placement tool 255 is
postponed until the adhesive for adhering the attachment
portions 12a, 424 is cured. Furthermore the placement tool
255 should keep component 4 fixed until the adhesive for
adhering the attachment portions 125, 426 is cured. In case
the component 4 is to be attached with more than two
attachment portions to respective attachment portions of the
submount 1, the placement tool 255 should keep component
4 fixed each time until the adhesive for a respective corre-
sponding set of attachment portions 125, 425 is cured.

The present invention is in particular described for appli-
cations wherein the submount is used for electrically cou-
pling an electronic component to a textile. Nevertheless the
submount is equally applicable for coupling an electronic
component to other types of carrier, e.g. rubber. In any case
the submount enables mounting of a relatively rigid elec-
tronic component to a relatively more stretchable carrier.

In the claims the word “comprising” does not exclude
other elements or steps, and the indefinite article “a” or “an”
does not exclude a plurality. A single component or other
unit may fulfill the functions of several items recited in the
claims. The mere fact that certain measures are recited in
mutually different claims does not indicate that a combina-
tion of these measures cannot be used to advantage. Any
reference signs in the claims should not be construed as
limiting the scope.

The invention claimed is:

1. A submount for mechanically and electrically coupling
an electronic component to a carrier, the submount having a
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mounting portion for mounting the submount to the carrier,
having attachment portions for holding the electronic com-
ponent, and having primary electric contacts for cooperation
with respective electrical conductors in the carrier, and
secondary electric contacts for cooperation with respective
electric contacts of the electronic component, the secondary
electric contacts being electrically connected to primary
electric contacts, wherein the attachment portions are
coupled to the mounting portion by respective extension
portions that are laterally stretchable in a plane defined by
the mounting portion to allow a displacement of the attach-
ment portions in a direction away from the mounting por-
tion; wherein said respective attachment portions comprise
a gripping element and wherein said electronic component is
attached to said attachment portion by stretching at least one
of said extension portions, arranging the electronic compo-
nent upon said submount and allowing said at least one of
said extension portions to at least partially relax to therewith
have the attachment portions grip into respective attachment
portions of said electronic component.

2. The submount of claim 1, wherein the submount is
integrally formed of a polymer foil.

3. The submount of claim 1, wherein the extension
portions have a meandering shape.

4. The submount of claim 1, wherein the attachment
portion comprises a gripping element.

5. The submount of claim 1, further including an asym-
metry for rotations in the plane of the mounting portion.

6. An assembly of a carrier and at least one submount
according to claim 1.

7. An assembly of a carrier and at least one submount
according to claim 1 holding an electronic component.

8. A method of assembling, comprising the step of

providing a carrier with at least one submount as claimed

in claim 1,
providing an electronic component,
attaching the electronic component to attachment portions
of said submount.
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9. An assembling device for assembling an electronic
component to a carrier with at least one submount has
claimed in claim 1, the assembling device comprising

a facility for attaching the electronic component to the at
least one submount,

a facility for maintaining at least one of the extension
portions in a stretched state while attaching the com-
ponent to the at least one submount.

10. The submount of claim 2, wherein the polymer foil is
coated with a metal layer, the metal layer forming an electric
connection between the secondary electric contacts and their
primary electric contact.

11. The method of assembling of claim 8, wherein said
electronic component is adhered to said attachment portions
by an electrically conductive adhesive.

12. The method of assembling of claim 8, wherein the
carrier is made of a flexible material, wherein the carrier is
guided over a curved surface to provide a space between the
carrier and the attachment portions of the submount, insert-
ing a stretching tool within said space, stretching the exten-
sion portions with said stretching tool, placing the electronic
component and releasing the extension portions to allow the
attachment portions to snap into respective attachment por-
tions of said electronic component.

13. The method of assembling of claim 8, comprising
placing the electronic component in a position wherein at
least one of its attachment portions cooperates with a
respective attachment portion of the submount, exerting a
force on the electronic component causing the extension
portion corresponding to said attachment portion to stretch
and therewith allowing at least a second one of the attach-
ment portions of said electronic component to grip into
another respective attachment portion of the submount.

14. The assembling device of claim 9, wherein the facility
for maintaining the at least one of the extension portions in
a stretched state is a displacement device for laterally
displacing the facility for attaching.
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