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DESCRIPTION

1. Technical Field

[0001] The present disclosure relates generally to a lamp with a light source, and more
particularly to a light-emitting diode (LED) light source and an LED lamp.

2. Description of the Prior Arts

[0002] FIG.4A and FIG.4B show a schematic plan view and a schematic perspective view of a
conventional light source composed of double-sided light emission LEDs, respectively. The
conventional LED light source includes a plurality of LED dies 61 and a substrate 62, and the
LED dies 61 are installed on the substrate 62. In particular, the substrate 62 is a hard
transparent substrate, such as a glass substrate, pattern sapphire substrate (PSS), or ceramic
substrate.

[0003] Two adjacent LED dies 61 are electrically connected via a connecting wire 63 with two
ends. More specifically, each LED die 61 has two connection terminals with opposite polarities
including a positive connection terminal and a negative connection terminal. One end of the
connecting wire 63 is electrically connected to the positive connection terminal of one of the
two adjacent LED dies 61. The other end of the connection wire 63 is electrically connected to
the negative connection terminal of the other of the two adjacent LED dies 61. Accordingly, the
LED dies 61 on the substrate 62 are connected in series via the connecting wires 63 to form a
straight upright LED light source.

[0004] However, the length of the conventional LED light source is limited and cannot be too
long because the substrate 62 is composed of frangible materials. In addition, the connecting
wires 63 are easily separated from the connection terminals of the LED dies 61. Hence,
possibility of the disconnection between the connecting wires 63 and the LED dies 61 may
increase since the connecting wires 63 are merely connected to the connection terminals of
the LED dies 61.

[0005] A dead zone generated from the upright LED light source exists at two ends of the LED
light bar since the light-emitting direction of the upright LED light bar is limited in a radial
direction. Hence, plural upright LED light bars arranged around are used as shown in FIG.5 to
provide higher brightness. However, the dead zone still exists at a top area and a bottom area
of the LED light bars, i.e., a global lighting effect cannot be created.

[0006] Further, the increased possibilities of the failed welding processing of the LED light bars
51, the fixed frames 53 and the metal conductors 52 and increased working hours because of
the use of more LED light bars 51 and metal conductors 52 would occur.
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[0007] The length of the LED light bar 51 is limited and cannot be too long because the
substrate 62 is composed of frangible materials. Hence, the applications of the LED light bars
are limited to only specific size LED lamps because of the length of the LED light bar.

[0008] FIG5 shows a schematic perspective view of a conventional LED lamp. The LED lamp
50 is a ball bulb with a plurality of LED light bars 51, and each LED light bar 51 is the straight
light bar shown in FIG.4A. Two ends of each LED light bar 51 are connected to the fixed
frames 53 via metal conductors 52. In particular, each metal conductor 52 is connected to the
corresponding LED light bar 51 and fixed frame 53 in a welding manner. Accordingly, the metal
conductors 52 are used for electrical connections between the LED light bars 51 and the fixed
frames 53 as well as structural support of the LED light bars 51.

[0009] Document US 2014/268779 A1 discloses a light-emitting diode light source for an
integral component part of an omnidirectional LED lamp which has LED die chips supported
and suspended with two electrically conductive supports, in which supports hold the LED die
chips in a desired orientation.

[0010] An objective of the present invention is to provide a light-emitting diode (LED) light
source to solve problems of the existence of a "dead zone" generated from the upright LED
light bar and the increased possibilities of the failed welding processing and increased working
hours because of the use of more LED light bars.

[0011] In order to achieve the above-mentioned objective, according to the invention a LED
light source is disclosed as recited in claim 1. Each LED die may be a flip-chip LED die or an
OLED die. The electricity-conducting holding elements are metal sheets respectively; wherein
adjacent two of the electricity-conducting holding elements may jointly hold and electrically
connect to one of the LED dies to form a flexible LED light bar.

[0012] Accordingly, the bendable multi-turn helical LED light bar provides illumination in all
directions and higher brightness by lengthening the length of the LED light source.
Furthermore, the connection strength between each electricity-conducting holding element and
each LED die is increased because of thin and broad structure of the electricity-conducting
holding element. Also, the operation of bending the electricity-conducting holding elements into
a helical structure is easy to make the LED light bar helix-shaped.

[0013] Another objective of the present invention is to provide a light-emitting diode (LED)
lamp to solve problems of the existence of a "dead zone" generated from the upright LED light
bar and the increased possibilities of the failed welding processing and increased working
hours because of the use of more LED light bars.

[0014] In order to achieve the above-mentioned objective, the LED lamp includes an LED light
source, a lamp base, an insulated holder, a supporting element, a plurality of fastening
elements and a lamp cover. The lamp base has a first connection part and a second
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connection part electrically connected to two electricity-conducting holding elements at two
ends of the LED light bar, respectively. The insulated holder is fixed on the lamp base. The
supporting element has a longitudinal part and a transverse part mounted on the longitudinal
part; wherein the longitudinal part is mounted on the insulated holder, and the LED light source
helically surrounds an outside of the transverse part. The fastening elements fasten the LED
light source on the transverse part. The lamp cover covers the lamp base and provides a
containing space for containing the LED light source, the insulated holder, the supporting
element and the fastening elements.

[0015] Accordingly, the bendable multi-turn helical LED light bar provides illumination in all
directions and higher brightness by lengthening the length of the LED light source.

[0016] It is to be understood that both the foregoing general description and the following
detailed description are exemplary, and are intended to provide further explanation of the
present invention as claimed. Other advantages and features of the present disclosure will be
apparent from the following description, drawings and claims.

IN THE DRAWINGS

[0017] The features of the present invention believed to be novel are set forth with particularity
in the appended claims. The present disclosure itself, however, may be best understood by
reference to the following detailed description of the present disclosure, which describes an
exemplary embodiment of the present disclosure, taken in conjunction with the accompanying
drawings, in which:

FIG.1A is a schematic plan view of a light-emitting diode (LED) light source according to the
present invention;

FIG.1B is a schematic perspective view of the LED light source according to the present
invention;

FIG.2 is a schematic perspective view of bending the LED light source according to the present
invention;

FIG.3 is a schematic perspective view of an LED lamp with the LED light source according to
the present invention;

FIG.4A is a schematic plan view of a conventional light source composed of double-sided light
emission LEDs;

FIG.4B is a schematic perspective view of the conventional light source composed of double-
sided light emission LEDs; and

FIG.5 is a schematic perspective view of a conventional LED lamp.
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[0018] Reference will now be made to the drawing figures to describe the present disclosure in
detail.

[0019] FIG.1A and FIG.1B show a schematic plan view and a schematic perspective view of an
LED light source 10 according the present invention, respectively. The LED light source 10
includes a plurality of LED dies 11 and a plurality of electricity-conducting holding elements 12.
Adjacent two of the electricity-conducting holding elements 12 jointly hold and electrically
connect to one of the LED dies 11 to form a flexible LED light bar. More specifically, the
electricity-conducting holding elements 12 and the LED dies 11 may be alternately electrically
connected in series. As shown in FIG.1A, a connection relationship between the electricity-
conducting holding elements 12 and the LED dies 11 from left to right is that the electricity-
conducting holding element 12 and the LED die 11 are alternately connected in sequence. In
the present disclosure, each electricity-conducting holding element 12 is, but not limited to, a
metal sheet, such as a copper foil sheet, an aluminum foil sheet, a silver foil sheet, or a gold
foil sheet. Further, a bendable and electrically conductive material can be used for the
electricity-conducting holding element 12.

[0020] More specifically, each LED die 11 may be a flip-chip LED die or an OLED (organic
light-emitting diode) die, and each LED die 11 has a positive polarity 112 and a negative
polarity 113 for an external electrical connection. In this embodiment, the positive polarity 112
and the negative polarity 113 are installed at two opposite sides of a bottom of the LED die 11,
respectively. The electricity-conducting holding element 12 is electrically connected between
two adjacent LED dies 11, i.e., one terminal of the electricity-conducting holding element 12 is
electrically connected to the positive polarity 112 of one LED die 11 and the other terminal of
the electricity-conducting holding element 12 is electrically connected to the negative polarity
113 of the other LED die 11. The discontinuous sheet structure of the electricity-conducting
holding elements 12 are correspondingly connected in series to the polarities of the LED dies
11 to form the LED light source 10. In this embodiment, two ends of the LED light bar are
respectively connected to one electricity-conducting holding element 12 so that the two
electricity-conducting holding elements 12 are electrically connected to a positive polarity and a
negative polarity of an external power source, such an AC power source, respectively.

[0021] Each LED die 11 is a double-sided light emission LED with a light-emitting surface 111
on a bottom surface of the LED die 11, and further another light-emitting surface on a top
surface of the LED die 11 is provided. It is assumed that only the light-emitting surface 111 is
provided so that each LED die 11 produces light and the light is emitted via the light-emitting
surface 111. In particular, the light-emitting surface 111 is located and not covered between two
electricity-conducting holding elements 12.

[0022] In addition, a length of each electricity-conducting holding element 12 is defined as a
first length L1 and a length of each LED die 11 is correspondingly defmed as a second length
L2. In particular, the first length L1 is greater than or equal to the second length L2.
Accordingly, the connection strength between each electricity-conducting holding element 12
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and each LED die 11 is increased under installation of sufficient number of the LED dies 11 so
as to increase the ease of bending the electricity-conducting holding elements 12 and avoid
separation between the electricity-conducting holding elements 12 and the LED dies 11 when
the electricity-conducting holding elements 12 are bent.

[0023] Further, a width of each electricity-conducting holding element 12 is defined as a first
width W1 and a width of each LED die 11 is defined as a second width W2. In particular, the
first width W1 may be greater than or equal to one-half of the second width W2. Accordingly,
the electricity-conducting holding element 12 can provide sufficient width for firmly connecting
to the corresponding positive polarity 112 and negative polarity 113, thus preventing the
electricity-conducting holding elements 12 and the LED dies 11 being disconnected.

[0024] Furthermore, each electricity-conducting holding element 12 is a metal sheet to
improve heat-dissipating capability of cooling the LED dies 11.

[0025] The LED light source 10 can be packaged in a transparent packaging body 30 (as
shown hereinafter in FIG.2) by packaging technology. More specifically, the LED light source
10 is filled and sealed in the transparent packaging body 30 by transparent resin material,
transparent silicone material, or transparent polymer material so as to increase connection
strength between the electricity-conducting holding elements 12 and the LED dies 11.

[0026] FIG.2 shows a schematic perspective view of bending the LED light source according to
the present invention. By bending the electricity-conducting holding elements 12, the LED light
source 10 (as shown in FIG.1A) forms a spring-like helical structure.

[0027] FIG.3 shows a schematic perspective view of an LED lamp with the LED light source
according to the present invention. The LED lamp 100 includes the above-mentioned LED light
source 10, a lamp base 21, an insulated holder 22, a supporting element 23, a plurality of
fastening elements 24, and a lamp cover 25.

[0028] The lamp base 21 provides two connection parts, i.e., a first connection part 211 is
provided at a side of the lamp base 21 and a second connection part 212 is provided at a
bottom of the lamp base 21. The first connection part 211 and the second connection part 212
are electrically connected to two opposite polarities of the external power source, respectively.

[0029] In this embodiment, the insulated holder 22 is made of a glass material and is fixed on
the lamp base 21. The supporting element 23 has a transverse part 231 and a longitudinal part
232, and the supporting element 23 is made of a glass material. In this embodiment, the
supporting element 23 is a T-shaped element, and the transverse part 231 is a horizontal part
of the T-shaped element and the longitudinal part 232 is an upright part of the T-shaped
element, i.e., the transverse part 231 is mounted on a top of the longitudinal part 232. In
particular, the longitudinal part 232 is installed on the insulated holder 22. In this embodiment,
the insulated holder 22 and the supporting element 23 are integrally formed. In one example,
the glass insulated holder 22 is exemplified for demonstration as follows. The insulated holder
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22 and the supporting element 23 are integrally formed by glass forming technology.
Additionally, the insulated holder 22 and the supporting element 23 are separated into two
elements, i.e., the insulated holder 22 and the supporting element 23 are not integrally formed.
The longitudinal part 232 of the supporting element 23 is formed and fixed on the insulated
holder 22. In addition, the transverse part 231 of the supporting element 23 is mounted
through the helical LED light source 10 along an axial direction so that the LED light source 10
helically surrounds the outside of the transverse part 231.

[0030] Each fastening element 24 has an end part 241, and the end part 241 is fixed on the
transverse part 231 of the supporting element 23. In particular, the fastening elements 24 are
used to fasten the LED light source 10 on the transverse part 231 of the supporting element 23
by twining or hooking the fastening elements 24 on the LED light source 10. In the present
disclosure, the embodiment shown in FIG.3 is not limited to the details of the present
disclosure. In addition, the LED light source 10 is not limited to be bent into the helical
structure, i.e., the LED light source 10 can be bent into structures of other shapes in response
to the actual application requirements. Accordingly, the bendable and shape-variable LED light
source 10 has advantages of high brightness and structural diversification.

[0031] The lamp cover 25 is closely covered on the lamp base 21 to provide a containing
space 251 for containing the LED light source 10, the insulated holder 22, the supporting
element 23 and the fastening elements 24 to form the LED lamp 100.

[0032] In conclusion, the present disclosure has the following advantages:

1. 1. The electricity-conducting holding elements 12 are provided to jointly hold and
electrically connect the LED dies 11 instead of using the conventional substrate 62 and
connecting wires 63 so as to increase connection strength of LED dies 11 as well as to
hold the LED dies 11;

2. 2. The LED light source 10 is bent into the multi-turn helical structure or into structures of
other shapes so as to increase the brightness by assembling more LED dies 11 in a
limited space of the LED lamp 100;

3. 3. Unlike the upright LED light bar, the bendable multi-turn helical LED light bar provides
illumination in all directions to avoid the "dead zone" and provides a uniform 360-degree
illumination range without using plural upright LED light bars; and

4.4. The length and the width of the electricity-conducting holding element 12 are
especially designed to improve heat-dissipating capability of cooling the LED dies 11 as
well as increase connection strength between the electricity-conducting holding elements
12 and the LED dies 11.

[0033] Although the present invention has been described with reference to the preferred
embodiment thereof, it will be understood that the present invention is not limited to the details
thereof. Various substitutions and modifications have been suggested in the foregoing
description, and others will occur to those of ordinary skill in the art.
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[0034] The scope of the present invention is defined by the appended claims.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description
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Patentkrav

1.

Lyskilde med lysemitterende diode (LED) (10), som omfatter:
en flerhed at LED-chips (11),
en flerhed af elektricitetsledende holdeelementer (12), der er henholdsvis
metalplader, hvor tilstedende to af de elektricitetsledende holdeelementer (12) er
konfigureret til sammen at holde og elektrisk forbinde til én af LED-chipsene (11)
for at danne en fleksibel LED-lysbjelke; og
et gennemsigtigt emballagehus (30), der er fremstillet af gennemsigtigt
resinmateriale, gennemsigtigt silikonemateriale eller gennemsigtigt
polymermateriale; hvor LED-chipsene (11) og de elektricitetsledende
holdeelementer (12) er forseglet 1 det gennemsigtige emballagehus (30),
kendetegnet ved, at
hver LED-chip (11) er en dobbeltsidet lysemitterende LED med en lysemitterende
overflade (111) pa bundfladen af LED-chippen (11) og en anden lysemitterende
overflade pa topfladen af LED-chippen (11), hvor den lysemitterende overflade pa
bundfladen er placeret og ikke dekket mellem holdeelementerne; og ved, at
en lengde af hvert elektricitetsledende holdeelement (12) er storre end eller lig med

en leengde af hver LED-chip (11).

LED-lyskilden (10), som kraevet ifelge ethvert af de foregaende krav, hvor de
elektricitetsledende holdeelementer (12) og LED-chippene (11) er skiftevist forbundet 1
serier for at danne den fleksible LED-lysbjalke.

LED-lyskilden (10), som krevet ifelge ethvert af de foregdende krav, hvor hvert
elektricitetsledende holdeelement (12) er et kobberfolieark, et aluminiumsfolieark, et

selvfolieark eller et guldfolieark.

LED-lyskilden (10), som kravet ifelge krav 1, hvor
en bredde af hvert elektricitetsledende holdeelement (12) er storre end eller lig med en

halvdel af en bredde af hver LED-chip (11).

LED-lyskilden (10), som kraevet ifolge ethvert af de foregaende krav, hvor LED-lyskilden

(10) er bgjet til en skrueformet struktur.
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LED-lyskilden (10), som kraevet ifolge ethvert af de foregaende krav, hvor LED-lyskilden
(11) er en LED-chip med vendechip eller en OLED-chip.

Lampe med lysemitterende diode (LED) (100), som omfatter:
en LED-lyskilde (10) ifelge ethvert af kravene 1 til 6,
som desuden omfatter
en lampegrunddel (21);
en isoleret holder (22), der er fastgjort pa lampegrunddelen (21);
et stotteelement (23), der er konfigureret til at stotte LED-lyskilden (10);
en flerhed af fastgerelseselementer (24), der er konfigureret til at fastgere LED-
lyskilden (10); og
en lampeafdaekning (25), der er konfigureret til at dekke lampegrunddelen (21) og
give en rummeplads (251) til at rumme LED-lyskilden (10), den isolerede holder
(22), stotteelementet (23) og fastgerelseselementerne (24),
hvor lampegrunddelen (21) har en ferste forbindelsesdel (211) og en anden
forbindelsesdel (212), der er elektrisk forbundet med henholdsvis to modsatte poler
pa en ekstern stremkilde,
hvor stetteelementet omfatter en langsgaende del (232), der er konfigureret til at
stotte LED-lyskilden (10), hvor stetteelementet desuden omfatter en tveergaende del
(231), der er monteret pa den langsgaende del (232);
hvor den langsgéaende del (232) er monteret pa den isolerede holder (22), og LED-
lyskilden (10) omgiver en yderside af den tvaergaende del (231) skrueformet,
hvor flerheden af fastgerelseselementer (24) er konfigureret til at fastgore LED-
lyskilden (10) pa den tvaergaende del (231).

LED-lampen (100), som kraevet ifelge krav 7, hvor stetteelementet (23) er et T-formet
element, og den tveergaende del (231) er en horisontal del af det T-formede element, og

den langsgaende del (232) er en opstaende del af det T-formede element.

LED-lampen (100), som krevet ifelge krav 8, hvor den tvergdende del (231) af

stotteelementet (23) er monteret gennem LED-lyskilden (10) langs en aksial retning.
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LED-lampen (100), som kravet ifelge krav 7, hvor hvert fastgerelseselement (24) har en
endedel (241); hver endedel (241) er fastgjort pa den tveergaende del (231) af

stotteelementet (23), og hvert fastgerelseselement (24) er tvundet eller kroget pa LED-
lyskilden (10).
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FIG.1B



DK/EP 3493259 T3




DK/EP 3493259 T3




DK/EP 3493259 T3

)

.

\e

i

! I,

FIG.4A

PRIOR ART

FIG.4B
PRIOR ART
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FIG.5
PRIOR ART
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