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(54) [Title of the Invention] Flexible LED Substrate

(57) [Abstract] (Amended)

[Problem] To provide a long flexible LED substrate
wherein no undesirable protruding portion is present on the
substrate, that is not thicker at the folded part, wherein
interconnections do not become open circuits, and wherein
there is no loss of linearity.

[Means for Resolution] In a flexible LED substrate that has
interconnections that are provided substantially in parallel
and that has slits between the interconnections up to the
vicinities of one end thereof, a folded-back substrate and an
other substrate are formed along a slit. An overlapping part
is formed through folding the folded-back substrate with
respect to the other substrate, and interconnections can be
connected through soldering the other substrate and the
folded-back substrate at the overlapping part. At the
overlapping part of the fold, soldering is through a through
hole, and soldering at a part wherein there is a step that is
within the overlapping part that is continuous with the step.
LEDs are arranged with substantially equal spacing on both
the folded-back substrate and the other substrate.
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[Patent Claims]
[Claim 1]

A flexible LED substrate having interconnections that are provided substantially in parallel and
having slits running between the interconnections up to the vicinity of one end, wherein:

a folded-back substrate and an other substrate are made along a slit;

an overlapping part is formed through folding the folded-back substrate with respect to the
other substrate; and

interconnections are connected through soldering the folded-back substrate and the other
substrate at the overlapping part.
[Claim 2]

A flexible LED substrate set forth in claim 1, wherein:

at the overlapping part of the fold, soldering is through an interconnection exposing portion of
the other substrate, an interconnection exposing portion of the folded-back substrate, and through
holes that are provided at the same location.
[Claim 3]

A flexible LED substrate set forth in claim 1, wherein:

at the overlapping part of the fold, an interconnection exposing portion is provided at both a
part with a step and within an overlapping part that is continuous with the step, in the other
substrate and in the folded-back substrate, and soldering is at an interconnection exposing
portion of the step part and an interconnection exposing portion of the overlapping part.
[Claim 4]

A flexible LED substrate set forth in claim 2 or 3, wherein:

in the other substrate and the folded-back substrate, the overlapping part of the fold is secured
with an adhesive agent.
[Claim 5]

A flexible LED substrate set forth in claim 1, 2, 3, or 4, wherein:

LEDs are arranged with substantially equal spacing on both the folded-back substrate and the
other substrate.

[Detailed Explanation of the Invention]
[Field of Technology]
[0001]

The present invention relates to a flexible LED substrate that is well-suited for making a long
display.
[Background Art]
[0002]

As a conventional structure when making a display wherein LEDs are arranged along a long
range, Japanese Unexamined Patent Application Publication 2007-112299 teaches that it is
convenient to use a substrate that is formed in a shape wherein a single slit is formed cutting a
flexible insulating substrate from one end to near to the other end, with the other ends of at least
two strip-shaped parts connected by a connecting portion. A conductor pattern is formed on one
face of a strip-shaped part of an insulating substrate, where LEDs (light emitting diodes) are
connected so as to be lined up in one row on a straight line along each of the strip-shaped parts
on the conductor pattern, so as to enable lengthening by extending each of the strip-shaped parts
in a straight line through folding the connecting portions of the strip-shaped parts.

[Patent Document 1] Japanese Unexamined Patent Application Publication 2007-112299
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[Disclosure of the Invention]
[Problem Solved by the Present Invention]
[0003]

However, in the conventional method of folding a substrate that uses a slit, a protruding portion
is provided on the substrate and a junction portion is formed overlapping one end edge of the
substrate, where the overlapping part that is the junction portion protrudes. The protruding
portion has a drawback in that it tends to become snagged when handling the substrate.
Moreover, the overlapping part is secured only at the protruding portion, so there is a possibility
that the center part will come off. That is, there is a tendency to be thicker by the amount of the
folded part, and for linearity to be lost. This is undesirable because it will cause positional
nonuniformity in the LED light sources that are lined up with equal spacing. Moreover, because
the interconnections are only interconnections that are provided in advance on the substrate in a
serpentine pattern, and the serpentine interconnecting part is folded together with the substrate,
there is the risk of electrical disconnection due to interconnections being present on the folded
part as well.

[Means for Solving the Problem]
[0004]

In order to achieve the object set forth above, the present invention is a flexible LED substrate
having interconnections that are provided substantially in parallel and having slits running
between the interconnections up to the vicinity of one end, wherein: a folded-back substrate and
an other substrate are made along a slit; an overlapping part is formed through folding the
folded-back substrate with respect to the other substrate; and interconnections can be connected
through soldering the folded-back substrate and the other substrate at the overlapping part.

Additionally, in the present invention, more preferably soldering is at the overlapping part of
the fold, through an interconnection exposing portion of the other substrate, an interconnection
exposing portion of the folded-back substrate, and through holes that are provided at the same
location; and/or an interconnection exposing portion is provided at the overlapping part of the
fold at both a part with a step and within an overlapping part that is continuous with the step, in
the other substrate and in the folded-back substrate, and soldering is at an interconnection
exposing portion of the step part and an interconnection exposing portion of the overlapping part;
or in the other substrate and the folded-back substrate, the overlapping part of the fold is secured
with an adhesive agent, wherein LEDs are arranged with substantially equal spacing on both the
folded-back substrate and the other substrate.

[Effects of the Invention]
[0005]

In the present invention there is no need to provide a protruding portion on the side edge of the
substrate in order to secure the folded portion, so the handling of the LED substrates is easy, as if
they were a single strip, and because there is no interconnection at the part where the flexible
LED substrate folds, the interconnection does not become disconnected, but rather even if an
interconnection becomes disconnected, electrical conductivity is ensured through solder.
Because at the overlapping portion securing is through soldering or an adhesive agent, it does not
become thick, and there is no disruption to linearity, given that securing is at the overlapping
portion.

Moreover, in the case wherein soldering is through the through hole, it is possible to secure
near the center of the overlapping part of the folded portion, so that the overlapping part will not
detach. When soldering at the part that is a step, the area of the connecting part will be large,
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enabling good connecting properties for the interconnections, and enabling high-strength.
Because both of these can be employed, soldering is performed at multiple locations on the
interconnections of the folded overlapping part, so that if the interconnection were to become
disconnected at one location, there would still be electrical conductivity.

This makes it possible to preserve the equal spacing of the LEDs that are arranged, as the
locations of the light sources, on both substrates, and if the substrate is formed in the shape of a
tree or in a desired shape with respect to a shaped object, it becomes possible to produce lighting
as desired.

[Best Mode for Carrying Out the Present Invention]
[0006]

The present invention is a flexible LED substrate that is made long, with a slit in a single
substrate, and will be explained below.
[Embodiment]

[0007]

FIG. 1 is a plan view of a flexible LED substrate, prior to folding, in an embodiment according
to the present invention; FIG. 2 is a plan view of a flexible LED substrate in an embodiment
according to the present invention; and FIG. 6 is an explanatory diagram for the folded part. The
folding sequence for the substrate is the same as in the prior art, so is not illustrated.

In these figures, 11 and 21 are interconnections that are provided substantially in parallel,
showing an example where two interconnections are provided for each, but the significance of
these is that they are electrical connections for LEDs (not shown), and in the case of LEDs of
multiple colors, there may be three or more interconnections. For such interconnections 11 and
21, copper foil is provided on, for example, a polyimide insulating base, and coated with a top
coating if necessary. Because with such a substrate the insulating base is flexible, the substrate
itself is flexible. Additionally, there is a slit 30 that runs between these interconnections 11 and
21, up to the vicinity of one end. Moreover, a strip-shaped folded-back substrate 10 and other
substrate 20 are formed for each of the interconnections 11 and 21 along the slit 30.

[0008]

With the slit 30 of the substrate, an overlapping part 40 is structured through folding the
folded-back substrate 10 with respect to the other substrate 20. This folding is a process that is
similar to that of the prior art, described above, where the substrate is overlapped together, with
the lengthwise direction maintained in the strip shape, followed by making the interconnections
11 and 21 substantially straight, on the same surface, by folding back the folded-back substrate
10 near the tip end of the slit 30. In FIG. 1, the fold parts are shown by the dotted lines. The
interconnections 11 and 21 are connected respectively, for both, through soldering the folded-
back substrate 10 and the other substrate 20 at the overlapping part 40.

[0009]

In the overlapping part 40 of the fold of such a structure, an interconnection exposing portion
22 is provided in the other substrate 20 so as to be positioned substantially at the center of the
overlapping part. An interconnection exposing portion 12 that is an open hole is provided also in
the folded-back substrate 10 so as to be positioned in substantially the center of the overlapping
part, and so as to be located so as to overlap the interconnection exposing portion 22 when folded
back. Moreover, soldering (not shown) is carried out through the through holes 41 that are
provided at positions corresponding to these interconnection exposing portions 12 and 22 when
similarly overlapping. That is, when folded, the interconnection exposing portion 22, the through
hole 41, and the open hole interconnection exposing portion 12 are provided in positions so as to
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each overlap with the interconnections 11 and 21. In this case, the hole of the open hole
interconnection exposing portion 12 is for solder to pass therethrough so that the solder will
reach the interconnection exposing portions 12 and 22. While the hole at this time is illustrated
as being round, there is no limitation thereto, but rather it may be a notch that is cut out, in which
case the interconnection exposing portion 12 itself may be in a substantially squared-U shape.
[0010]

Moreover, on the interconnection 11, an interconnection exposing portion 13 is provided on a
part of a step of the fold overlapping part 40 so as to extend into the overlapping part, connected
to the step, and, at the other interconnection 21, an interconnection exposing portion 23 is
provided so as to cover around where the step portion 42 is positioned. Soldering is at the
interconnection exposing portions 13 and 23 at the step portion 42 of the overlapping part 40 and
in the interior of the overlapping part 40 that is connected to the step portion 42 (referencing
FIG. 6). In this structure, surface faces surface at the overlapping parts (the inner surfaces) 131
and 231 of the interconnection exposing portions 13 and 23, and so solder will permeate therein,
improving the degree of contact. Because solder 34 is filled into the folded back part 132 of the
folded-back substrate as well, the structure is three-dimensional, making possible to secure a
large amount of solder, improving the securing force. A force for forming may also be applied to
folding back the substrate.

[0011]

In these, a large number of LEDs are arranged, with substantially uniform spacing, and secured
bridging between these interconnections 11 and 21, on both the folded-back substrate 10 and the
other substrate 20. This eliminates the need to provide a protruding portion, on the side edge of
the substrate, for securing the folded portion, making the handling of the LED substrate easy, as
if a single strip, and because there is no interconnection in the part wherein the flexible LED
substrate is folded, the interconnection will not become disconnected, and electrical conductivity
is secured by the solder, even if the interconnection becomes disconnected, as in the prior art.
Because securing is through soldering at the step portion 42, or soldering at the overlapping
portion, or through an adhesive agent, the overlapping portion is secured without increasing the
thickness of the overlapping portion, reducing disruption to linearity.

[0012]

FIG. 3 is a plan view of another embodiment showing the state prior to folding back, after
LEDs have been mounted, where a plurality of LEDs 31 are mounted with substantially equal
spacing on the flexible LED substrate. Lead wires of a power supply may be soldered to the
power supply interconnection exposing portion 32 in order to connect the power supply for the
LED lighting, or power supply cables may be connected to a connector 33. FIG. 4 is FIG. 3 after
folding. The LEDs 31 are arranged with equal spacing, centered on the overlapping part 40.
[0013]

FIG. 5 is the case of yet another embodiment wherein the interconnections of the flexible LED
substrate use both faces, in the examples in FIG. 3 and FIG. 4, explained above. The use of
interconnections of both faces makes it possible to reduce the width of the other substrate 20 and
of the folded-back substrate 10. Conversely, the widths of the double-sided interconnections 61
on the other substrate 20 and of the double-sided interconnections 51 on the folded-back
substrate 10 can be made wider.
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[Industrial Applicability]
[0014]

This makes it possible to maintain the equal spacing of the LEDs as the positions of the light
sources arranged on both substrates, enabling lighting as intended through arranging the
substrate formed into a desired shape or a tree or a shaped object.

[Brief Descriptions of the Drawings]|
[0015]

FIG. 1 is a plan view of a flexible LED substrate prior to folding in an embodiment according
to the present invention.

FIG. 2 is a plan view of a flexible LED substrate in an embodiment according to the present
invention.

FIG. 3 is a plan view, prior to folding, after mounting the LEDs in another embodiment
according to the present invention.

FIG. 4 is a plan view after folding in another embodiment according to the present invention.

FIG. 5 is a plan view after folding when there are interconnections on both faces in yet another
embodiment according to the present invention.

FIG. 6 is an explanatory diagram for the step portion of the overlapping part in an embodiment
according to the present invention.

[Explanation of Reference Symbols]
[0016]

10: Folded-back Substrate

11: Interconnections (of the Folded-back Substrate)

12: (Open Hole) Interconnection Exposing Portion

13: Interconnection Exposing Portion (of the Folded-back Substrate)

20: Other Substrate

21: Interconnection (of the Other Substrate)

22: Interconnection Exposing Portion (of the Other Substrate)

23: Interconnection Exposing Portion (of the Other Substrate)

30: Slit

31: LED

32: Power Supply Interconnection Exposing Portion

33: Connector

34: Solder

40: Overlapping Part

41: Through Hole

42: Step Portion (of the Fold)

51, 61: Interconnections

131: Interconnection Exposing Portion (of the Step Part)

132: Folded-back Part

231: Interconnection Exposing Portion (of the Step Part of the Other Substrate)
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