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(57) ABSTRACT

An LED illuminating device without using a capacitor
includes a surge absorber group, a three-phase rectifier
bridge module, an LED chip group and a current-limiting
chip group. The surge absorber group includes a first surge
absorber electrically connected between the first and the
second AC power input terminal, and a second surge
absorber electrically connected between the second and the
third AC power input terminal, and a third surge absorber
electrically connected between the third and the first AC
power input terminal. The three-phase rectifier bridge mod-
ule is electrically connected to the first, the second and the
third AC power input terminal. The LED chip group is
electrically connected to the three-phase rectifier bridge
module. The current-limiting chip group is electrically con-
nected to the bridge rectifier group. The LED illuminating
device can generate a lighting source through a three-phase
power provided by a three-phase power supply.

10 Claims, 20 Drawing Sheets
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LED ILLUMINATING DEVICE WITHOUT
USING CAPACITOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefit of priority to Taiwan
Patent Application No. 111206334, filed on Jun. 16, 2022.
The entire content of the above identified application is
incorporated herein by reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references is provided merely to clarify
the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to an LED illuminating
device, and more particularly to an LED illuminating device
without using a capacitor.

BACKGROUND OF THE DISCLOSURE

In the related art, an illuminating device can be equipped
with a plurality of light-emitting diode (LED) chips to
provide a light source that is required by a user. However, in
order to have energy storage and filtering functions, the
illuminating device needs to be used with capacitors.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical inadequacy,
the present disclosure provides an LED illuminating device
(or an LED lighting device) without using a capacitor.

In one aspect, the present disclosure provides an LED
illuminating device without using a capacitor, which
includes a circuit substrate, a surge absorber group, a bridge
rectifier group, a first LED chip group, a second LED chip
group, a third LED chip group and a current-limiting chip
group. The circuit substrate is configured without the capaci-
tor, in which the circuit substrate includes a first alternating
current (AC) power input terminal, a second AC power input
terminal and a third AC power input terminal that are
electrically connected to a three-phase power supply. The
surge absorber group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
surge absorber group includes a first surge absorber electri-
cally connected between the first AC power input terminal
and the second AC power input terminal, a second surge
absorber electrically connected between the second AC
power input terminal and the third AC power input terminal,
and a third surge absorber electrically connected between
the third AC power input terminal and the first AC power
input terminal. The bridge rectifier group is disposed on the
circuit substrate and electrically connected to the circuit
substrate, in which the bridge rectifier group includes a first
bridge rectifier electrically connected between the first AC
power input terminal and the second AC power input
terminal, a second bridge rectifier electrically connected
between the second AC power input terminal and the third
AC power input terminal, and a third bridge rectifier elec-
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trically connected between the third AC power input termi-
nal and the first AC power input terminal. The first LED chip
group is disposed on the circuit substrate and electrically
connected to the circuit substrate, in which the first LED
chip group is electrically connected to the first bridge
rectifier, and the first LED chip group includes a plurality of
first LED chips. The second LED chip group is disposed on
the circuit substrate and electrically connected to the circuit
substrate, in which the second LED chip group is electrically
connected to the second bridge rectifier, and the second LED
chip group includes a plurality of second LED chips. The
third LED chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
third LED chip group is electrically connected to the third
bridge rectifier, and the third LED chip group includes a
plurality of third LED chips. The current-limiting chip group
is disposed on the circuit substrate and electrically con-
nected to the circuit substrate, in which the current-limiting
chip group is electrically connected to the bridge rectifier
group.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group disposed on the circuit substrate and elec-
trically connected to the circuit substrate, in which the fuse
chip group includes a first fuse chip electrically connected to
the first AC power input terminal and the first bridge
rectifier, a second fuse chip electrically connected between
the second AC power input terminal and the second bridge
rectifier, and a third fuse chip electrically connected between
the third AC power input terminal and the third bridge
rectifier. The resistor chip group is disposed on the circuit
substrate and electrically connected to the circuit substrate,
in which the resistor chip group includes a first resistor chip,
a second resistor chip and a third resistor chip. The current-
limiting chip group includes a first current-limiting chip
electrically connected between the first LED chip group and
the first bridge rectifier, a second current-limiting chip
electrically connected between the second LED chip group
and the second bridge rectifier, and a third current-limiting
chip electrically connected between the third LED chip
group and the third bridge rectifier. The first LED chips of
the first LED chip group are electrically connected in series
between the first bridge rectifier and the first current-limiting
chip, the second LED chips of the second LED chip group
are electrically connected in series between the second
bridge rectifier and the second current-limiting chip, and the
third LED chips of the third LED chip group are electrically
connected in series between the third bridge rectifier and the
third current-limiting chip. The first resistor chip is electri-
cally connected to the first current-limiting chip, the second
resistor chip is electrically connected to the second current-
limiting chip, and the third resistor chip is electrically
connected to the third current-limiting chip.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the first
bridge rectifier, a second fuse chip electrically connected
between the second AC power input terminal and the second
bridge rectifier, and a third fuse chip electrically connected
between the third AC power input terminal and the third
bridge rectifier. The resistor chip group is disposed on the
circuit substrate and electrically connected to the circuit
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substrate, in which the resistor chip group includes a plu-
rality of first resistor chips, a plurality of second resistor
chips and a plurality of third resistor chips. The current-
limiting chip group includes a plurality of first current-
limiting chips electrically connected between the first LED
chip group and the first bridge rectifier, a plurality of second
current-limiting chips electrically connected between the
second LED chip group and the second bridge rectifier, and
a plurality of third current-limiting chips electrically con-
nected between the third LED chip group and the third
bridge rectifier, the first current-limiting chips are arranged
in parallel with each other, the second current-limiting chips
are arranged in parallel with each other, and the third
current-limiting chips are arranged in parallel with each
other. The first LED chips of the first LED chip group are
divided into a first LED chip section including at least two
of the first LED chips arranged in series, a second LED chip
section including at least another two of the first LED chips
arranged in series, and a third LED chip section including at
least yet another two of the first LED chips arranged in
series, and the first LED chip section, the second LED chip
section and the third LED chip section of the first LED chip
group are arranged in series. One of the first current-limiting
chips is electrically connected in parallel between the first
LED chip section and the second LED chip section of the
first LED chip group, another one of the first current-limiting
chips is electrically connected in parallel between the second
LED chip section and the third LED chip section of the first
LED chip group, and yet another one of the first current-
limiting chips is electrically connected in series to the third
LED chip section of the first LED chip group. The second
LED chips of the second LED chip group are divided into a
first LED chip section including at least two of the second
LED chips arranged in series, a second LED chip section
including at least another two of the second LED chips
arranged in series, and a third LED chip section including at
least yet another two of the second LED chips arranged in
series, and the first LED chip section, the second LED chip
section and the third LED chip section of the second LED
chip group are arranged in series. One of the second current-
limiting chips is electrically connected in parallel between
the first LED chip section and the second LED chip section
of the second LED chip group, another one of the second
current-limiting chips is electrically connected in parallel
between the second LED chip section and the third LED
chip section of the second LED chip group, and yet another
one of the second current-limiting chips is electrically
connected in series to the third LED chip section of the
second LED chip group. The third LED chips of the third
LED chip group are divided into a first LED chip section
including at least two of the third LED chips arranged in
series, a second LED chip section including at least another
two of the third LED chips arranged in series, and a third
LED chip section including at least yet another two of the
third LED chips arranged in series, and the first LED chip
section, the second LED chip section and the third LED chip
section of the third LED chip group are arranged in series.
One of the third current-limiting chips is electrically con-
nected in parallel between the first LED chip section and the
second LED chip section of the third LED chip group,
another one of the third current-limiting chips is electrically
connected in parallel between the second LED chip section
and the third LED chip section of the third LED chip group,
and yet another one of the third current-limiting chips is
electrically connected in series to the third LED chip section
of the third LED chip group. The first resistor chips are
respectively electrically connected to the first current-limit-
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ing chips, the second resistor chips are respectively electri-
cally connected to the second current-limiting chips, and the
third resistor chips are respectively electrically connected to
the third current-limiting chips.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group disposed on the circuit substrate and elec-
trically connected to the circuit substrate, in which the fuse
chip group includes a first fuse chip electrically connected to
the first AC power input terminal and the first bridge
rectifier, a second fuse chip electrically connected between
the second AC power input terminal and the second bridge
rectifier, and a third fuse chip electrically connected between
the third AC power input terminal and the third bridge
rectifier. The resistor chip group is disposed on the circuit
substrate and electrically connected to the circuit substrate,
in which the resistor chip group includes a plurality of first
resistor chips, a plurality of second resistor chips and a
plurality of third resistor chips. The current-limiting chip
group includes a plurality of first current-limiting chips
arranged in parallel with each other, a plurality of second
current-limiting chips arranged in parallel with each other,
and a plurality of third current-limiting chips arranged in
parallel with each other. The first LED chips of the first LED
chip group are divided into a first LED chip section includ-
ing at least two of the first LED chips arranged in series, and
a second LED chip section including at least another two of
the first LED chips arranged in series, the first LED chip
section and the second LED chip section of the first LED
chip group are arranged in parallel, and the first LED chip
section and the second LED chip section of the first LED
chip group are electrically connected with each other
through a first unidirectional conduction chip. One of the
first current-limiting chips is electrically connected in series
to the first LED chip section of the first LED chip group,
another one of the first current-limiting chips is electrically
connected in parallel to the first LED chip section of the first
LED chip group, and yet another one of the first current-
limiting chips is electrically connected in parallel to the
second LED chip section of the first LED chip group. The
second LED chips of the second LED chip group are divided
into a first LED chip section including at least two of the
second LED chips arranged in series, and a second LED chip
section including at least another two of the second LED
chips arranged in series, the first LED chip section and the
second LED chip section of the second LED chip group are
arranged in parallel, and the first LED chip section and the
second LED chip section of the second LED chip group are
electrically connected with each other through a second
unidirectional conduction chip. One of the second current-
limiting chips is electrically connected in series to the first
LED chip section of the second LED chip group, another
one of the second current-limiting chips is electrically
connected in parallel to the first LED chip section of the
second LED chip group, and yet another one of the second
current-limiting chips is electrically connected in parallel to
the second LED chip section of the second LED chip group.
The third LED chips of the third LED chip group are divided
into a first LED chip section including at least two of the
third LED chips arranged in series, and a second LED chip
section including at least another two of the third LED chips
arranged in series, the first LED chip section and the second
LED chip section of the third LED chip group are arranged
in parallel, and the first LED chip section and the second
LED chip section of the third LED chip group are electri-
cally connected with each other through a third unidirec-
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tional conduction chip. One of the third current-limiting
chips is electrically connected in series to the first LED chip
section of the third LED chip group, another one of the third
current-limiting chips is electrically connected in parallel to
the first LED chip section of the third LED chip group, and
yet another one of the third current-limiting chips is elec-
trically connected in parallel to the second LED chip section
of the third LED chip group. The first resistor chips are
respectively electrically connected to the first current-limit-
ing chips, the second resistor chips are respectively electri-
cally connected to the second current-limiting chips, and the
third resistor chips are respectively electrically connected to
the third current-limiting chips.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the first
bridge rectifier, a second fuse chip electrically connected
between the second AC power input terminal and the second
bridge rectifier, and a third fuse chip electrically connected
between the third AC power input terminal and the third
bridge rectifier. The resistor chip group is disposed on the
circuit substrate and electrically connected to the circuit
substrate, in which the resistor chip group includes at least
one first resistor chip, at least one second resistor chip and
at least one third resistor chip. The first LED chip group, the
second LED chip group and the third LED chip group are
disposed on the same circuit substrate and electrically con-
nected to the same circuit substrate, and the current-limiting
chip group includes at least one first current-limiting chip, at
least one second current-limiting chip, and at least one third
current-limiting chip. The first surge absorber, the first fuse
chip, the first bridge rectifier, the first LED chip group, the
at least one first current-limiting chip and the at least one
first resistor chip cooperate with each other to form a first
light-emitting assembly. The second surge absorber, the
second fuse chip, the second bridge rectifier, the second
LED chip group, the at least one second current-limiting
chip and the at least one second resistor chip cooperate with
each other to form a second light-emitting assembly. The
third surge absorber, the third fuse chip, the third bridge
rectifier, the third LED chip group, the at least one third
current-limiting chip and the at least one third resistor chip
cooperate with each other to form a third light-emitting
assembly.

In another aspect, the present disclosure provides an LED
illuminating device without using a capacitor, which
includes a circuit substrate, a surge absorber group, a three-
phase rectifier bridge module, an LED chip group and a
current-limiting chip group. The circuit substrate is config-
ured without the capacitor, in which the circuit substrate
includes a first alternating current (AC) power input termi-
nal, a second AC power input terminal and a third AC power
input terminal that are electrically connected to a three-
phase power supply. The surge absorber group is disposed
on the circuit substrate and electrically connected to the
circuit substrate, in which the surge absorber group includes
a first surge absorber electrically connected between the first
AC power input terminal and the second AC power input
terminal, a second surge absorber electrically connected
between the second AC power input terminal and the third
AC power input terminal, and a third surge absorber elec-
trically connected between the third AC power input termi-
nal and the first AC power input terminal. The three-phase
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rectifier bridge module is disposed on the circuit substrate
and electrically connected to the circuit substrate, in which
the three-phase rectifier bridge module is electrically con-
nected to the first AC power input terminal, the second AC
power input terminal and the third AC power input terminal.
The LED chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
LED chip group is electrically connected to the three-phase
rectifier bridge module, and the LED chip group includes a
plurality of LED chips. The current-limiting chip group is
disposed on the circuit substrate and electrically connected
to the circuit substrate, in which the current-limiting chip
group is electrically connected to the three-phase rectifier
bridge module.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the three-
phase rectifier bridge module, a second fuse chip electrically
connected between the second AC power input terminal and
the three-phase rectifier bridge module, and a third fuse chip
electrically connected between the third AC power input
terminal and the three-phase rectifier bridge module. The
resistor chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
resistor chip group includes a resistor chip. The current-
limiting chip group includes a current-limiting chip electri-
cally connected between the LED chip group and the
three-phase rectifier bridge module. The LED chips of the
LED chip group are electrically connected in series between
the three-phase rectifier bridge module and the current-
limiting chip. The resistor chip is electrically connected to
the current-limiting chip.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the three-
phase rectifier bridge module, a second fuse chip electrically
connected between the second AC power input terminal and
the three-phase rectifier bridge module, and a third fuse chip
electrically connected between the third AC power input
terminal and the three-phase rectifier bridge module. The
resistor chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
resistor chip group includes a plurality of resistor chips. The
current-limiting chip group includes a plurality of current-
limiting chips electrically connected between the LED chip
group and the three-phase rectifier bridge module, and the
current-limiting chips are arranged in parallel with each
other. The LED chips of the LED chip group are divided into
a first LED chip section including at least two of the LED
chips arranged in series, a second LED chip section includ-
ing at least another two of the LED chips arranged in series,
and a third LED chip section including at least yet another
two of the LED chips arranged in series, and the first LED
chip section, the second LED chip section and the third LED
chip section of the LED chip group are arranged in series.
One of the current-limiting chips is electrically connected in
parallel between the first LED chip section and the second
LED chip section of the LED chip group, another one of the
current-limiting chips is electrically connected in parallel
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between the second LED chip section and the third LED
chip section of the LED chip group, and yet another one of
the current-limiting chips is electrically connected in series
to the third LED chip section of the LED chip group. The
resistor chips are respectively electrically connected to the
current-limiting chips.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the three-
phase rectifier bridge module, a second fuse chip electrically
connected between the second AC power input terminal and
the three-phase rectifier bridge module, and a third fuse chip
electrically connected between the third AC power input
terminal and the three-phase rectifier bridge module. The
resistor chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
resistor chip group includes a plurality of resistor chips. The
current-limiting chip group includes a plurality of current-
limiting chips arranged in parallel with each other. The LED
chips of the LED chip group are divided into a first LED chip
section including at least two of the LED chips arranged in
series, and a second LED chip section including at least
another two of the LED chips arranged in series, the first
LED chip section and the second LED chip section of the
LED chip group are arranged in parallel, and the first LED
chip section and the second LED chip section of the LED
chip group are electrically connected with each other
through a unidirectional conduction chip. One of the cur-
rent-limiting chips is electrically connected in parallel
between the first LED chip section and the second LED chip
section of the LED chip group, another one of the current-
limiting chips is electrically connected in parallel to the first
LED chip section of the LED chip group, and yet another
one of the current-limiting chips is electrically connected in
series to the second LED chip section of the LED chip
group. The resistor chips are respectively electrically con-
nected to the current-limiting chips.

In one of the possible or preferred embodiments, the LED
illuminating device without using the capacitor further
includes a fuse chip group and a resistor chip group. The
fuse chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
fuse chip group includes a first fuse chip electrically con-
nected to the first AC power input terminal and the three-
phase rectifier bridge module, a second fuse chip electrically
connected between the second AC power input terminal and
the three-phase rectifier bridge module, and a third fuse chip
electrically connected between the third AC power input
terminal and the three-phase rectifier bridge module. The
resistor chip group is disposed on the circuit substrate and
electrically connected to the circuit substrate, in which the
resistor chip group includes at least one resistor chip. The
first surge absorber, the second surge absorber, the third
surge absorber, the first fuse chip, the second fuse chip, the
third fuse chip, the three-phase rectifier bridge module, the
LED chip group, the at least one current-limiting chip of the
current-limiting chip group, and the at least one resistor chip
cooperate with each other to form a light-emitting assembly.
The three-phase rectifier bridge module includes a first
electronic component, a second electronic component, a
third electronic component, a fourth electronic component,
a fifth electronic component and a sixth electronic compo-
nent, the first AC power input terminal is electrically con-
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nected to the first electronic component and the second
electronic component, the second AC power input terminal
is electrically connected to the third electronic component
and the fourth electronic component, and the third AC power
input terminal is electrically connected to the fifth electronic
component and the sixth electronic component.

One beneficial effect of the present disclosure is that the
LED illuminating device can generate a lighting source
required by a user through a three-phase power that can be
provided by the first AC power input terminal, the second
AC power input terminal and the third AC power input
terminal of the three-phase power supply by cooperation of
the surge absorber group, the bridge rectifier group, the first
LED chip group, the second LED chip group, the third LED
chip group and the current-limiting chip group.

Another beneficial effect of the present disclosure is that
the LED illuminating device can generate a lighting source
required by a user through a three-phase power that can be
provided by the first AC power input terminal, the second
AC power input terminal and the third AC power input
terminal of the three-phase power supply by cooperation of
the surge absorber group, the three-phase rectifier bridge
module, the LED chip group and the current-limiting chip
group.

These and other aspects of the present disclosure will
become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The described embodiments may be better understood by
reference to the following description and the accompanying
drawings, in which:

FIG. 1 is a schematic top view of an LED illuminating
device according to a first embodiment of the present
disclosure (when a plurality of first LED chips, a plurality of
second LED chips and a plurality of third LED chips are
electrically connected to a circuit substrate by SMT);

FIG. 2 is a schematic circuit diagram of the LED illumi-
nating device according to the first embodiment of the
present disclosure;

FIG. 3 is a functional block diagram of the LED illumi-
nating device being electrically connected to a three-phase
power supply according to the first embodiment of the
present disclosure;

FIG. 4 is a schematic top view of another LED illumi-
nating device according to the first embodiment of the
present disclosure (when the first LED chips, the second
LED chips and the third LED chips are electrically con-
nected to the circuit substrate by COB);

FIG. 5 is a schematic top view of the LED illuminating
device according to a second embodiment of the present
disclosure (when the first LED chips, the second LED chips
and the third LED chips are electrically connected to the
circuit substrate by SMT);

FIG. 6 is a schematic circuit diagram of the LED illumi-
nating device according to the second embodiment of the
present disclosure;

FIG. 7 is a schematic top view of another LED illumi-
nating device according to the second embodiment of the
present disclosure (when the first LED chips, the second
LED chips and the third LED chips are electrically con-
nected to the circuit substrate by COB);
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FIG. 8 is a schematic top view of the LED illuminating
device according to a third embodiment of the present
disclosure (when the first LED chips, the second LED chips
and the third LED chips are electrically connected to the
circuit substrate by SMT);

FIG. 9 is a schematic circuit diagram of the LED illumi-
nating device according to the third embodiment of the
present disclosure;

FIG. 10 is a schematic top view of another LED illumi-
nating device according to the third embodiment of the
present disclosure (when the first LED chips, the second
LED chips and the third LED chips are electrically con-
nected to the circuit substrate by COB);

FIG. 11 is a schematic top view of the LED illuminating
device according to a fourth embodiment of the present
disclosure (when a plurality of LED chips are electrically
connected to the circuit substrate by SMT);

FIG. 12 is a schematic circuit diagram of the LED
illuminating device according to the fourth embodiment of
the present disclosure;

FIG. 13 is a functional block diagram of the LED illu-
minating device being electrically connected to the three-
phase power supply according to the fourth embodiment of
the present disclosure;

FIG. 14 is a schematic top view of another LED illumi-
nating device according to the fourth embodiment of the
present disclosure (when the LED chips are electrically
connected to the circuit substrate by COB);

FIG. 15 is a schematic top view of the LED illuminating
device according to a fifth embodiment of the present
disclosure (when the LED chips are electrically connected to
the circuit substrate by SMT);

FIG. 16 is a schematic circuit diagram of the LED
illuminating device according to the fifth embodiment of the
present disclosure;

FIG. 17 is a schematic top view of another LED illumi-
nating device according to the fifth embodiment of the
present disclosure (when the LED chips are electrically
connected to the circuit substrate by COB);

FIG. 18 is a schematic top view of the LED illuminating
device according to a sixth embodiment of the present
disclosure (when the LED chips are electrically connected to
the circuit substrate by SMT);

FIG. 19 is a schematic circuit diagram of the LED
illuminating device according to the sixth embodiment of
the present disclosure; and

FIG. 20 is a schematic top view of another LED illumi-
nating device according to the sixth embodiment of the
present disclosure (when the LED chips are electrically
connected to the circuit substrate by COB).

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

The present disclosure is more particularly described in
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Like numbers in the
drawings indicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
meaning of “a”, “an”, and “the” includes plural reference,
and the meaning of “in” includes “in” and “on”. Titles or
subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.
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The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

First Embodiment

Referring to FIG. 1 to FIG. 3, a first embodiment of the
present disclosure provides an LED illuminating device
without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a bridge rectifier group
3, a first LED chip group 4, a second LED chip group 5, a
third LED chip group 6 and a current-limiting chip group 7.

Firstly, referring to FIG. 1 and FIG. 3, there is not any
capacitor disposed on the circuit substrate 1, and the circuit
substrate 1 includes a first AC power input terminal L1, a
second AC power input terminal L2 and a third AC power
input terminal L3 that are electrically connected to a three-
phase power supply P. For example, the circuit substrate 1
may be any kind of circuit board, and the three-phase power
supply P includes a first AC power output terminal (not
labeled), a second AC power output terminal (not labeled)
and a third AC power output terminal (not labeled) electri-
cally connected to the first AC power input terminal L1, the
second AC power input terminal L2 and the third AC power
input terminal L3 of the circuit substrate 1, respectively.
However, the aforementioned details are disclosed for exem-
plary purposes only, and are not meant to limit the scope of
the present disclosure.

Moreover, referring to FIG. 1 and FIG. 2, the surge
absorber group 2 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, and the surge
absorber group 2 includes a first surge absorber 21 (or a first
anti-surge device, or a first varistor), a second surge absorber
22 (or a first anti-surge device, or a first varistor), and a third
surge absorber 23 (or a first anti-surge device, or a first
varistor) for absorbing a surge voltage (or a voltage of a
voltage surge). More particularly, the first surge absorber 21
is electrically connected between the first AC power input
terminal L1 and the second AC power input terminal L2 to
serve as a first surge protection between the first AC power
input terminal L1 and the second AC power input terminal
L2. The second surge absorber 22 is electrically connected
between the second AC power input terminal L2 and the
third AC power input terminal L3 to serve as a second surge
protection between the second AC power input terminal L2
and the third AC power input terminal L3. The third surge
absorber 23 is electrically connected between the third AC
power input terminal L3 and the first AC power input
terminal L1 to serve as a third surge protection between the
third AC power input terminal L3 and the first AC power
input terminal L1.
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Furthermore, referring to FIG. 1 and FIG. 2, the bridge
rectifier group 3 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, and the
bridge rectifier group 3 includes a first bridge rectifier 31, a
second bridge rectifier 32 and a third bridge rectifier 33 for
converting the alternating current (AC) provided by the
three-phase power supply P into the direct current (DC).
More particularly, the first bridge rectifier 31 is electrically
connected between the first AC power input terminal L1 and
the second AC power input terminal L2 for converting the
alternating current provided by the three-phase power sup-
ply P into the direct current (i.e., rectification for the first
phase). The second bridge rectifier 32 is electrically con-
nected between the second AC power input terminal L2 and
the third AC power input terminal L3 for converting the
alternating current provided by the three-phase power sup-
ply P into the direct current (i.e., rectification for the second
phase). The third bridge rectifier 33 is electrically connected
between the third AC power input terminal L3 and the first
AC power input terminal L1 for converting the alternating
current provided by the three-phase power supply P into the
direct current (i.e., rectification for the third phase). For
example, the first bridge rectifier 31, the second bridge
rectifier 32 and the third bridge rectifier 33 may be chip-type
bridge rectifiers. However, the aforementioned details are
disclosed for exemplary purposes only, and are not meant to
limit the scope of the present disclosure.

In addition, referring to FIG. 1 and FIG. 2, the first LED
chip group 4 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, the first LED
chip group 4 is electrically connected to the first bridge
rectifier 31, and the first LED chip group 4 includes a
plurality of first LED chips 40. The second LED chip group
5 is disposed on the circuit substrate 1 and electrically
connected to the circuit substrate 1, the second LED chip
group 5 is electrically connected to the second bridge
rectifier 32, and the second LED chip group S includes a
plurality of second LED chips 50. The third LED chip group
6 is disposed on the circuit substrate 1 and electrically
connected to the circuit substrate 1, the third LED chip
group 6 is electrically connected to the third bridge rectifier
33, and the third LED chip group 6 includes a plurality of
third LED chips 60. For example, the first LED chip group
4, the second LED chip group 5§ and the third LED chip
group 6 are disposed on the same circuit substrate 1 and
electrically connected to the same circuit substrate 1, and the
first LED chips 40, the second LED chips 50 and the third
LED chips 60 can be used to provide light sources having
the same or different wavelengths. In addition, the first LED
chips 40, the second LED chips 50 and the third LED chips
60 can be electrically connected to the circuit substrate 1 by
means of surface mount technology (SMT). That is to say,
when the LED chip has been packaged, the packaged LED
chip can be electrically connected to the circuit substrate 1
by SMT. However, the aforementioned details are disclosed
for exemplary purposes only, and are not meant to limit the
scope of the present disclosure.

Moreover, referring to FIG. 1 and FIG. 2, the current-
limiting chip group 7 is disposed on the circuit substrate 1
and electrically connected to the circuit substrate 1, and the
current-limiting chip group 7 is electrically connected to the
bridge rectifier group 3. More particularly, the current-
limiting chip group 7 includes a first current-limiting chip
71, a second current-limiting chip 72 and a third current-
limiting chip 73 for limiting the maximum current of the
LED illuminating device and providing surge protection of
at least S00V. The first current-limiting chip 71 is electrically
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connected between the first LED chip group 4 and the first
bridge rectifier 31 for limiting the current between the first
AC power input terminal L1 and the second AC power input
terminal L2 (i.e., the current limit for the first phase). The
second current-limiting chip 72 is electrically connected
between the second LED chip group 5 and the second bridge
rectifier 32 for limiting the current between the second AC
power input terminal L2 and the third AC power input
terminal L3 (i.e., the current limit for the second phase). The
third current-limiting chip 73 is electrically connected
between the third LED chip group 6 and the third bridge
rectifier 33 for limiting the current between the third AC
power input terminal L3 and the first AC power input
terminal L1 (i.e., the current limit for the third phase).

It should be noted that referring to FIG. 1 and FIG. 2, the
LED illuminating device provided by the first embodiment
of the present disclosure further includes a fuse chip group
8 and a resistor chip group 9. More particularly, the fuse chip
group 8 is disposed on the circuit substrate 1 and electrically
connected to the circuit substrate 1, and the fuse chip group
8 includes a first fuse chip 81, a second fuse chip 82 and a
third fuse chip 83 for providing current overload protection.
The first fuse chip 81 is electrically connected to the first AC
power input terminal L1 and the first bridge rectifier 31 to
provide current overload protection for the first AC power
input terminal L1. The second fuse chip 82 is electrically
connected between the second AC power input terminal L2
and the second bridge rectifier 32 to provide current over-
load protection for the second AC power input terminal L2.
The third fuse chip 83 is electrically connected between the
third AC power input terminal L3 and the third bridge
rectifier 33 to provide current overload protection for the
third AC power input terminal L3. The resistor chip group 9
is disposed on the circuit substrate 1 and electrically con-
nected to the circuit substrate 1, and the resistor chip group
9 includes a first resistor chip 91, a second resistor chip 92
and a third resistor chip 93 for setting the current-limiting
value of the current-limiting chip group 7. The first resistor
chip 91 is electrically connected to the first current-limiting
chip 71 for setting the current-limiting value of the first
current-limiting chip 71. The second resistor chip 92 is
electrically connected to the second current-limiting chip 72
for setting the current-limiting value of the second current-
limiting chip 72. The third resistor chip 93 is electrically
connected to the third current-limiting chip 73 for setting the
current-limiting value of the third current-limiting chip 73.

For example, referring to FIG. 1 and FIG. 2, the first LED
chips 40 of the first LED chip group 4 can be electrically
connected in series between the first bridge rectifier 31 and
the first current-limiting chip 71. The second LED chips 50
of the second LED chip group 5 can be electrically con-
nected in series between the second bridge rectifier 32 and
the second current-limiting chip 72. The third LED chips 60
of the third LED chip group 6 can be electrically connected
in series between the third bridge rectifier 33 and the third
current-limiting chip 73. However, the aforementioned
details are disclosed for exemplary purposes only, and are
not meant to limit the scope of the present disclosure.

It should be noted that referring to FIG. 1 to FIG. 3, the
first surge absorber 21, the first fuse chip 81, the first bridge
rectifier 31, the first LED chip group 4, the first current-
limiting chip 71 and the first resistor chip 91 can cooperate
with each other to form a first light-emitting assembly S1
(such as a first single-phase light source having a live wire
L and a neutral wire N, and using the first AC power input
terminal L1 and the second AC power input terminal L.2 as
a power supply). Moreover, the second surge absorber 22,
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the second fuse chip 82, the second bridge rectifier 32, the
second LED chip group 5, the second current-limiting chip
72 and the second resistor chip 92 can cooperate with each
other to form a second light-emitting assembly S2 (such as
a second single-phase light source having a live wire L and
a neutral wire N, and using the second AC power input
terminal L2 and the third AC power input terminal L3 as a
power supply). Furthermore, the third surge absorber 23, the
third fuse chip 83, the third bridge rectifier 33, the third LED
chip group 6, the third current-limiting chip 73 and the third
resistor chip 93 can cooperate with each other to form a third
light-emitting assembly S3 (such as a third single-phase
light source having a live wire L and a neutral wire N, and
using the third AC power input terminal L3 and the first AC
power input terminal L1 as a power supply). In addition, the
first light-emitting assembly S1 used as the first single-phase
light source, the second light-emitting assembly S2 used as
the second single-phase light source, and the third light-
emitting assembly S3 used as the third single-phase light
source have the same load.

It should be noted that, for example, as shown in FIG. 4,
the first embodiment of the present disclosure further pro-
vides another LED illuminating device, and the first LED
chips 40, the second LED chips 50 and the third LED chips
60 can be electrically connected to the circuit substrate 1 by
means of chip on board (COB). That is to say, when the LED
chip is a bare die and has not been packaged, the bare LED
chip can be electrically connected to the circuit substrate 1
by COB, and then the bare LED chip can be covered with
a light-transmitting protective layer or a fluorescent layer.
However, the aforementioned details are disclosed for exem-
plary purposes only, and are not meant to limit the scope of
the present disclosure.

Second Embodiment

Referring to FIG. 5§ and FIG. 6, a second embodiment of
the present disclosure provides an LED illuminating device
without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a bridge rectifier group
3, a first LED chip group 4, a second LED chip group 5, a
third LED chip group 6 and a current-limiting chip group 7.
Comparing FIG. 5§ with FIG. 1, and comparing FIG. 6 with
FIG. 2, the main difference between the second embodiment
and the first embodiment is as follows: in the second
embodiment, the resistor chip group 9 includes a plurality of
first resistor chips 91, a plurality of second resistor chips 92
and a plurality of third resistor chips 93, and the current-
limiting chip group 7 includes a plurality of first current-
limiting chips 71, a plurality of second current-limiting
chips 72 and a plurality of third current-limiting chips 73.

More particularly, referring to FIG. 5 and FIG. 6, the first
current-limiting chips 71 are electrically connected between
the first LED chip group 4 and the first bridge rectifier 31,
and the first current-limiting chips 71 are arranged in parallel
with each other. The second current-limiting chips 72 are
electrically connected between the second LED chip group
5 and the second bridge rectifier 32, and the second current-
limiting chips 72 are arranged in parallel with each other.
The third current-limiting chips 73 is electrically connected
between the third LED chip group 6 and the third bridge
rectifier 33, and the third current-limiting chips 73 are
arranged in parallel with each other.

More particularly, referring to FIG. § and FIG. 6, the first
LED chips 40 of the first LED chip group 4 can be divided
into a first LED chip section 40S1 including at least two of
the first LED chips 40 arranged in series, a second LED chip
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section 40S2 including at least another two of the first LED
chips 40 arranged in series, and a third LED chip section
4083 including at least yet another two of the first LED chips
40 arranged in series, and the first LED chip section 4051,
the second LED chip section 40S2 and the third LED chip
section 40S3 of the first LED chip group 4 are arranged in
series. Moreover, one of the first current-limiting chips 711
is electrically connected in parallel between the first LED
chip section 40S1 and the second LED chip section 40S2 of
the first LED chip group 4, another one of the first current-
limiting chips 712 is electrically connected in parallel
between the second LED chip section 40S2 and the third
LED chip section 40S3 of the first LED chip group 4, and
yet another one of the first current-limiting chips 713 is
electrically connected in series to the third LED chip section
40S3 of the first LED chip group 4. It should be noted that
the first resistor chips (911, 912, 913) are respectively
electrically connected to the first current-limiting chips (711,
712, 713) for setting the current-limiting values of the first
current-limiting chips 71.

More particularly, referring to FIG. 5§ and FIG. 6, the
second LED chips 50 of the second LED chip group 5 can
be divided into a first LED chip section 50S1 including at
least two of the second LED chips 50 arranged in series, a
second LED chip section 50S2 including at least another two
of the second LED chips 50 arranged in series, and a third
LED chip section 50S3 including at least yet another two of
the second LED chips 50 arranged in series, and the first
LED chip section 50S1, the second LED chip section 5052
and the third LED chip section 50S3 of the second LED chip
group 5 are arranged in series. Moreover, one of the second
current-limiting chips 721 is electrically connected in par-
allel between the first LED chip section 50S1 and the second
LED chip section 50S2 of the second LED chip group 5,
another one of the second current-limiting chips 722 is
electrically connected in parallel between the second LED
chip section 50S2 and the third LED chip section 50S3 of the
second LED chip group 5, and yet another one of the second
current-limiting chips 723 is electrically connected in series
to the third LED chip section 50S3 of the second LED chip
group 5. It should be noted that the second resistor chips
(921, 922, 923) are respectively electrically connected to the
second current-limiting chips (721, 722, 723) for setting the
current-limiting values of the second current-limiting chips
72.

More particularly, referring to FIG. 5 and FIG. 6, the third
LED chips 60 of the third LED chip group 6 can be divided
into a first LED chip section 60S1 including at least two of
the third LED chips 60 arranged in series, a second LED
chip section 60S2 including at least another two of the third
LED chips 60 arranged in series, and a third LED chip
section 60S3 including at least yet another two of the third
LED chips 60 arranged in series, and the first LED chip
section 60S1, the second LED chip section 60S2 and the
third LED chip section 60S3 of the third LED chip group 6
are arranged in series. Moreover, one of the third current-
limiting chips 731 is electrically connected in parallel
between the first LED chip section 60S1 and the second
LED chip section 60S2 of the third LED chip group 6,
another one of the third current-limiting chips 732 is elec-
trically connected in parallel between the second LED chip
section 60S2 and the third LED chip section 60S3 of the
third LED chip group 6, and yet another one of the third
current-limiting chips 733 is electrically connected in series
to the third LED chip section 60S3 of the third LED chip
group 6. It should be noted that the third resistor chips (931,
932, 933) are respectively electrically connected to the third
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current-limiting chips (731, 732, 733) for setting the current-
limiting values of the third current-limiting chips 73.

It should be noted that as shown in FIG. 5 and FIG. 6, the
first current-limiting chip 711 is configured to limit the
maximum current of the first LED chip section 40S1 of the
first LED chip group 4, the second current-limiting chip 721
is configured to limit the maximum current of the first LED
chip section 50S1 of the second LED chip group 5, and the
third current-limiting chip 731 is configured to limit the
maximum current of the first LED wafer section 60S1 of the
third LED chip group 6. Furthermore, when the voltage is
increased, the first current-limiting chip 711, the second
current-limiting chip 721 and the third current-limiting chip
731 can be used as switches to turn on the second LED chip
section 40S2 of the first LED chip group 4, the second LED
chip section 50S2 of the second LED chip group 5 and the
second LED chip section 60S2 of the third LED chip group
6, respectively.

It should be noted that, as shown in FIG. 5 and FIG. 6, the
first current-limiting chip 712 is configured to limit the
maximum current of the first LED chip section 40S1 and the
second LED chip section 40S2 of the first LED chip group
4, the second current-limiting chip 722 is configured to limit
the maximum current of the first LED chip section 50S1 and
the second LED chip section 50S2 of the second LED chip
group 5, and the third current-limiting chip 732 is configured
to limit the maximum current of the first LED chip section
60S1 and the second LED chip section 60S2 of the third
LED chip group 6. Furthermore, when the voltage is
increased, the first current-limiting chip 712, the second
current-limiting chip 722 and the third current-limiting chip
732 can be used as switches to turn on the third LED chip
section 40S3 of the first LED chip group 4, the third LED
chip section 50S3 of the second LED chip group 5 and the
third LED chip section 60S3 of the third LED chip group 6,
respectively.

It should be noted that, as shown in FIG. 5 and FIG. 6, the
first current-limiting chip 713 is configured to limit the
maximum current of the first LED chip section 40S1, the
second LED chip section 40S2 and the third LED chip
section 40S3 of the first LED chip group 4, and can provide
a surge protection of at least 500V. Furthermore, the second
current-limiting chip 723 is configured to limit the maxi-
mum current of the first LED chip section 50S1, the second
LED chip section 50S2 and the third LED chip section S0S3
of the second LED chip group 5, and can provide a surge
protection of at least S00V. In addition, the third current-
limiting chip 733 is configured to limit the maximum current
of the first LED chip section 60S1, the second LED chip
section 60S2 and the third LED chip section 60S3 of the
third LED chip group 6, and can provide a surge protection
of at least S00V.

It should be noted that, for example, as shown in FIG. 7,
the second embodiment of the present disclosure further
provides another LED illuminating device, and the first LED
chips 40, the second LED chips 50 and the third LED chips
60 can be electrically connected to the circuit substrate 1 by
means of chip on board (COB). That is to say, when the LED
chip is a bare die and has not been packaged, the bare LED
chip can be electrically connected to the circuit substrate 1
by COB, and then the bare LED chip can be covered with
a light-transmitting protective layer or a fluorescent layer.
However, the aforementioned details are disclosed for exem-
plary purposes only, and are not meant to limit the scope of
the present disclosure.

Third Embodiment

Referring to FIG. 8 and FIG. 9, a third embodiment of the
present disclosure provides an LED illuminating device
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without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a bridge rectifier group
3, a first LED chip group 4, a second LED chip group 5, a
third LED chip group 6 and a current-limiting chip group 7.
Comparing FIG. 8 with FIG. §, and comparing FIG. 9 with
FIG. 6, the main difference between the third embodiment
and the second embodiment is as follows.

In the third embodiment, as shown in FIG. 8 and FIG. 9,
the first LED chips 40 of the first LED chip group 4 can be
divided into a first LED chip section 40S1 including at least
two of the first LED chips 40 arranged in series, and a
second LED chip section 40S2 including at least another two
of the first LED chips 40 arranged in series, the first LED
chip section 40S1 and the second LED chip section 40S2 of
the first LED chip group 4 are arranged in parallel, and the
first LED chip section 40S1 and the second LED chip
section 40S2 of the first LED chip group 4 can be electrically
connected with each other through a first unidirectional
conduction chip D1 (such as a first one-way conduction
chip). Moreover, one of the first current-limiting chips 711
is electrically connected in series to the first LED chip
section 40S1 of the first LED chip group 4, another one of
the first current-limiting chips 712 is electrically connected
in parallel to the first LED chip section 40S1 of the first LED
chip group 4, and yet another one of the first current-limiting
chips 713 is electrically connected in parallel to the second
LED chip section 40S2 of the first LED chip group 4.

In the third embodiment, as shown in FIG. 8 and FIG. 9,
the second LED chips 50 of the second LED chip group 5
can be divided into a first LED chip section 50S1 including
at least two of the second LED chips 50 arranged in series,
and a second LED chip section 50S2 including at least
another two of the second LED chips 50 arranged in series,
the first LED chip section 50S1 and the second LED chip
section 50S2 of the second LED chip group 5 are arranged
in parallel, and the first LED chip section 50S1 and the
second LED chip section 50S2 of the second LED chip
group 5 can be electrically connected with each other
through a second unidirectional conduction chip D2 (such as
a second one-way conduction chip). Moreover, one of the
second current-limiting chips 721 is electrically connected
in series to the first LED chip section 50S1 of the second
LED chip group 5, another one of the second current-
limiting chips 722 is electrically connected in parallel to the
first LED chip section 5051 of the second LED chip group
5, and yet another one of the second current-limiting chips
723 is electrically connected in parallel to the second LED
chip section 5052 of the second LED chip group 5.

In the third embodiment, as shown in FIG. 8 and FIG. 9,
the third LED chips 60 of the third LED chip group 6 can be
divided into a first LED chip section 60S1 including at least
two of the third LED chips 60 arranged in series, and a
second LED chip section 6052 including at least another two
of the third LED chips 60 arranged in series, the first LED
chip section 60S1 and the second LED chip section 6052 of
the third LED chip group 6 are arranged in parallel, and the
first LED chip section 60S1 and the second LED chip
section 6052 of the third LED chip group 6 can be electri-
cally connected with each other through a third unidirec-
tional conduction chip D3 (such as a third one-way conduc-
tion chip). Moreover, one of the third current-limiting chips
731 is electrically connected in series to the first LED chip
section 60S1 of the third LED chip group 6, another one of
the third current-limiting chips 732 is electrically connected
in parallel to the first LED chip section 60S1 of the third
LED chip group 6, and yet another one of the third current-
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limiting chips 733 is electrically connected in parallel to the
second LED chip section 60S2 of the third LED chip group
6.

It should be noted that as shown in FIG. 8 and FIG. 9, the
first current-limiting chip 711 is configured to limit the
maximum current when the first LED chip section 40S1 and
the second LED chip section 40S2 of the first LED chip
group 4 are connected in series, and can provide a surge
protection of at least S00V. Furthermore, the second current-
limiting chip 721 is configured to limit the maximum current
when the first LED chip section 50S1 and the second LED
chip section 50S2 of the second LED chip group 5 are
connected in series, and can provide a surge protection of at
least S00V. In addition, the third current-limiting chip 731 is
configured to limit the maximum current when the first LED
chip section 60S1 and the second LED chip section 60S2 of
the third LED chip group 6 are connected in series, and can
provide a surge protection of at least S00V.

It should be noted that as shown in FIG. 8 and FIG. 9, the
first current-limiting chip 712 and the first current-limiting
chip 713 are configured to limit the maximum current when
the first LED chip section 40S1 and the second LED chip
section 40S2 of the first LED chip group 4 are connected in
parallel, and the first current-limiting chip 712 and the first
current-limiting chip 713 can be used as switches to serially
connect the first LED chip section 40S1 and the second LED
chip section 40S2 of the second LED chip group 4 when the
voltage is increased. Furthermore, the second current-limit-
ing chip 722 and the second current-limiting chip 723 are
configured to limit the maximum current when the first LED
chip section 50S1 and the second LED chip section 50S2 of
the second LED chip group 5 are connected in parallel, and
the second current-limiting chip 722 and the second current-
limiting chip 723 can be used as switches to serially connect
the first LED chip section 50S1 and the second LED chip
section 50S2 of the second LED chip group 5 when the
voltage increases. In addition, the third current-limiting chip
732 and the third current-limiting chip 733 are configured to
limit the maximum current when the first LED chip section
60S1 and the second LED chip section 60S2 of the third
LED chip group 6 are connected in parallel, and the third
current-limiting chip 732 and the third current-limiting chip
733 can be used as switches to serially connect the first LED
chip section 60S1 and the second LED chip section 60S2 of
the third LED chip group 6 when the voltage increases.

It should be noted that as shown in FIG. 8 and FIG. 9, the
first unidirectional conduction chip D1 can be configured to
limit the current direction, so that the first LED chip section
4051 and the second LED chip section 4052 of the first LED
chip group 4 can be connected in parallel through the first
unidirectional conduction chip D1. Furthermore, the second
unidirectional conduction chip D2 can be configured to limit
the current direction, so that the first LED chip section 50S1
and the second LED chip section 50S2 of the second LED
chip group 5 can be connected in parallel through the second
unidirectional conduction chip D2. In addition, the third
unidirectional conduction chip D3 can be configured to limit
the current direction, so that the first LED chip section 60S1
and the second LED chip section 60S2 of the third LED chip
group 6 can be connected in parallel through the third
unidirectional conduction chip D3.

It should be noted that, for example, as shown in FIG. 10,
the third embodiment of the present disclosure further
provides another LED illuminating device, and the first LED
chips 40, the second LED chips 50 and the third LED chips
60 can be electrically connected to the circuit substrate 1 by
means of chip on board (COB). That is to say, when the LED

20

25

30

35

40

45

50

55

60

65

18

chip is a bare die and has not been packaged, the bare LED
chip can be electrically connected to the circuit substrate 1
by COB, and then the bare LED chip can be covered with
a light-transmitting protective layer or a fluorescent layer.
However, the aforementioned details are disclosed for exem-
plary purposes only, and are not meant to limit the scope of
the present disclosure.

Fourth Embodiment

Referring to FIG. 11 to FIG. 13, a fourth embodiment of
the present disclosure provides an LED illuminating device
without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a three-phase rectifier
bridge module B, an LED chip group 4 and a current-
limiting chip group 7.

Firstly, referring to FIG. 11 and FIG. 13, there is not any
capacitor disposed on the circuit substrate 1, and the circuit
substrate 1 includes a first AC power input terminal L1, a
second AC power input terminal L2 and a third AC power
input terminal L3 that are electrically connected to a three-
phase power supply P. For example, the circuit substrate 1
may be any kind of circuit board, and the three-phase power
supply P includes a first AC power output terminal P1, a
second AC power output terminal P2 and a third AC power
output terminal P3 electrically connected to the first AC
power input terminal L1, the second AC power input ter-
minal L2 and the third AC power input terminal L3 of the
circuit substrate 1, respectively. However, the aforemen-
tioned details are disclosed for exemplary purposes only, and
are not meant to limit the scope of the present disclosure.

Moreover, referring to FIG. 11 and FIG. 12, the surge
absorber group 2 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, and the surge
absorber group 2 includes a first surge absorber 21 (or a first
anti-surge device, or a first varistor), a second surge absorber
22 (or a first anti-surge device, or a first varistor), and a third
surge absorber 23 (or a first anti-surge device, or a first
varistor) for absorbing a surge voltage (or a voltage of a
voltage surge). More particularly, the first surge absorber 21
is electrically connected between the first AC power input
terminal L1 and the second AC power input terminal L2 to
serve as a first surge protection between the first AC power
input terminal L1 and the second AC power input terminal
L2. The second surge absorber 22 is electrically connected
between the second AC power input terminal L2 and the
third AC power input terminal L3 to serve as a second surge
protection between the second AC power input terminal L2
and the third AC power input terminal L3. The third surge
absorber 23 is electrically connected between the third AC
power input terminal L3 and the first AC power input
terminal L1 to serve as a third surge protection between the
third AC power input terminal L3 and the first AC power
input terminal L1.

Furthermore, referring to FIG. 11 and FIG. 12, the three-
phase rectifier bridge module B is disposed on the circuit
substrate 1 and electrically connected to the circuit substrate
1, and the three-phase rectifier bridge module B is electri-
cally connected to the first AC power input terminal L1, the
second AC power input terminal L2 and the third AC power
input terminal L3 for converting the alternating current (AC)
provided by the three-phase power supply P into the direct
current (DC). For example, the three-phase rectifier bridge
module B includes a first electronic component B1, a second
electronic component B2, a third electronic component B3,
a fourth electronic component B4, a fifth electronic compo-
nent BS and a sixth electronic component B6, and the first



US 11,825,576 B1

19

electronic component B1, the second electronic component
B2, the third electronic component B3, the fourth electronic
component B4, the fifth electronic component BS and the
sixth electronic component B6 are diodes. Moreover, the
first AC power input terminal L1 is electrically connected to
the first electronic component B1 and the second electronic
component B2, the second AC power input terminal L2 is
electrically connected to the third electronic component B3
and the fourth electronic component B4, and the third AC
power input terminal L3 is electrically connected to the fifth
electronic component BS and the sixth electronic component
B6. However, the aforementioned details are disclosed for
exemplary purposes only, and are not meant to limit the
scope of the present disclosure.

In addition, referring to FIG. 11 and FIG. 12, the LED
chip group 4 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, the LED
chip group 4 is electrically connected to the three-phase
rectifier bridge module B, and the LED chip group 4
includes a plurality of LED chips 40. For example, the LED
chips 40 can be used to provide light sources having the
same or different wavelengths. In addition, the LED chips 40
can be electrically connected to the circuit substrate 1 by
means of surface mount technology (SMT). That is to say,
when the LED chip has been packaged, the packaged LED
chip can be electrically connected to the circuit substrate 1
by SMT. However, the aforementioned details are disclosed
for exemplary purposes only, and are not meant to limit the
scope of the present disclosure.

Moreover, referring to FIG. 11 and FIG. 12, the current-
limiting chip group 7 is disposed on the circuit substrate 1
and electrically connected to the circuit substrate 1, and the
current-limiting chip group 7 is electrically connected to the
three-phase rectifier bridge module B. More particularly, the
current-limiting chip group 7 includes a current-limiting
chip 70 electrically connected between the LED chip group
4 and the three-phase rectifier bridge module B for limiting
the maximum current of the LED illuminating device and
providing surge protection of at least S00V.

It should be noted that referring to FIG. 11 and FIG. 12,
the LED illuminating device provided by the fourth embodi-
ment of the present disclosure further includes a fuse chip
group 8 and a resistor chip group 9. More particularly, the
fuse chip group 8 is disposed on the circuit substrate 1 and
electrically connected to the circuit substrate 1, and the fuse
chip group 8 includes a first fuse chip 81, a second fuse chip
82 and a third fuse chip 83 for providing current overload
protection. The first fuse chip 81 is electrically connected to
the first AC power input terminal L1 and the three-phase
rectifier bridge module B to provide current overload pro-
tection for the first AC power input terminal L1. The second
fuse chip 82 is electrically connected between the second
AC power input terminal L2 and the three-phase rectifier
bridge module B to provide current overload protection for
the second AC power input terminal L2. The third fuse chip
83 is electrically connected between the third AC power
input terminal L3 and the three-phase rectifier bridge mod-
ule B to provide current overload protection for the third AC
power input terminal L3. Moreover, the resistor chip group
9 is disposed on the circuit substrate 1 and electrically
connected to the circuit substrate 1, and the resistor chip
group 9 includes a resistor chip 90 electrically connected to
the current-limiting chip 70 for setting the current-limiting
value of the current-limiting chip 70 of the current-limiting
chip group 7.

For example, referring to FIG. 11 and FIG. 12, the LED
chips 40 of the LED chip group 4 are electrically connected
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in series between the three-phase rectifier bridge module B
and the current-limiting chip 70. However, the aforemen-
tioned details are disclosed for exemplary purposes only, and
are not meant to limit the scope of the present disclosure.

It should be noted that referring to FIG. 11 to FIG. 13, the
first surge absorber 21, the second surge absorber 22, the
third surge absorber 23, the first fuse chip 81, the second fuse
chip 82, the third fuse chip 83, the three-phase rectifier
bridge module B, the LED chip group 4, the current-limiting
chip 70 and the resistor chip 90 can cooperate with each
other to form a light-emitting assembly S (such as a three-
phase light source having a first AC power input terminal
L1, a second AC power input terminal L2 and a third AC
power input terminal L3). Moreover, as shown in FIG. 13,
the three light-emitting assembles S serving as the three
three-phase light sources have been load balanced (have
completed load balancing), and can be electrically con-
nected to the first AC power output terminal P1, the second
AC power output terminal P2 and the third AC power output
terminal P3 of the three-phase power supply P in parallel.

It should be noted that, for example, as shown in FIG. 14,
the fourth embodiment of the present disclosure further
provides another LED illuminating device, and the LED
chips 40 can be electrically connected to the circuit substrate
1 by means of chip on board (COB). That is to say, when the
LED chip 40 is a bare die and has not been packaged, the
bare LED chip 40 can be electrically connected to the circuit
substrate 1 by COB, and then the bare LED chip 40 can be
covered with a light-transmitting protective layer or a fluo-
rescent layer. However, the aforementioned details are dis-
closed for exemplary purposes only, and are not meant to
limit the scope of the present disclosure.

Fifth Embodiment

Referring to FIG. 15 and FIG. 16, a fifth embodiment of
the present disclosure provides an LED illuminating device
without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a three-phase rectifier
bridge module B, an LED chip group 4 and a current-
limiting chip group 7. Comparing FIG. 15 with FIG. 11, and
comparing FIG. 16 with FIG. 12, the main difference
between the fifth embodiment and the fourth embodiment is
as follows: in the fifth embodiment, the resistor chip group
9 includes a plurality of resistor chips 90, and the current-
limiting chip group 7 includes a plurality of current-limiting
chips 70. Moreover, the current-limiting chips 70 are elec-
trically connected between the LED chip group 4 and the
three-phase rectifier bridge module B, and the current-
limiting chips 70 are arranged in parallel with each other.

More particularly, referring to FIG. 15 and FIG. 16, the
LED chips 40 of the LED chip group 4 can be divided into
a first LED chip section 40S1 including at least two of the
LED chips 40 arranged in series, a second LED chip section
4052 including at least another two of the LED chips 40
arranged in series, and a third LED chip section 40S3
including at least yet another two of the LED chips 40
arranged in series, and the first LED chip section 4051, the
second LED chip section 40S2 and the third LED chip
section 40S3 of the LED chip group 4 are arranged in series.
Moreover, one of the current-limiting chips 701 is electri-
cally connected in parallel between the first LED chip
section 40S1 and the second LED chip section 40S2 of the
LED chip group 4, another one of the current-limiting chips
702 is electrically connected in parallel between the second
LED chip section 40S2 and the third LED chip section 40S3
of the LED chip group 4, and yet another one of the
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current-limiting chips 703 is electrically connected in series
to the third LED chip section 40S3 of the LED chip group
4. It should be noted that the resistor chips (901, 902, 903)
are respectively electrically connected to the current-limit-
ing chips (701, 702, 703) for setting the current-limiting
values of the current-limiting chips 70.

It should be noted that as shown in FIG. 15 and FIG. 16,
the current-limiting chip 701 is configured to limit the
maximum current of the first LED chip section 40S1 of the
LED chip group 4. When the voltage is increased, the
current-limiting chip 701 can be used as a switch to turn on
the second LED chip section 40S2 of the LED chip group 4.
Moreover, the current-limiting chip 702 is configured to
limit the maximum current of the first LED chip section
40S1 and the second LED chip section 40S2 of the LED chip
group 4. When the voltage is increased, the current-limiting
chip 702 can be used as a switch to turn on the third LED
chip section 40S3 of the LED chip group 4. Furthermore, the
current-limiting chip 703 is configured to limit the maxi-
mum current of the first LED chip section 40S1, the second
LED chip section 40S2 and the third LED chip section 40S3
of the LED chip group 4, and can provide a surge protection
of at least 500V.

It should be noted that, for example, as shown in FIG. 17,
the fifth embodiment of the present disclosure further pro-
vides another LED illuminating device, and the LED chips
40 can be electrically connected to the circuit substrate 1 by
means of chip on board (COB). That is to say, when the LED
chip 40 is a bare die and has not been packaged, the bare
LED chip 40 can be electrically connected to the circuit
substrate 1 by COB, and then the bare LED chip 40 can be
covered with a light-transmitting protective layer or a fluo-
rescent layer. However, the aforementioned details are dis-
closed for exemplary purposes only, and are not meant to
limit the scope of the present disclosure.

Sixth Embodiment

Referring to FIG. 18 and FIG. 19, a sixth embodiment of
the present disclosure provides an LED illuminating device
without using a capacitor, which at least includes a circuit
substrate 1, a surge absorber group 2, a three-phase rectifier
bridge module B, an LED chip group 4 and a current-
limiting chip group 7. Comparing FIG. 18 with FIG. 15, and
comparing FIG. 19 with FIG. 16, the main difference
between the sixth embodiment and the fifth embodiment is
as follows.

In the sixth embodiment, as shown in FIG. 18 and FIG.
19, the LED chips 40 of the LED chip group 4 can be
divided into a first LED chip section 40S1 including at least
two of the LED chips 40 arranged in series, and a second
LED chip section 40S2 including at least another two of the
LED chips 40 arranged in series, the first LED chip section
4051 and the second LED chip section 40S2 of the LED chip
group 4 are arranged in parallel, and the first LED chip
section 40S1 and the second LED chip section 40S2 of the
LED chip group 4 can be electrically connected with each
other through a unidirectional conduction chip D (such as a
one-way conduction chip). Moreover, one of the current-
limiting chips 701 is electrically connected in series to the
first LED chip section 40S1 of the LED chip group 4,
another one of the current-limiting chips 702 is electrically
connected in parallel to the first LED chip section 40S1 of
the LED chip group 4, and yet another one of the current-
limiting chips 703 is electrically connected in parallel to the
second LED chip section 40S2 of the LED chip group 4.
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It should be noted that as shown in FIG. 18 and FIG. 19,
the current-limiting chip 701 is configured to limit the
maximum current when the first LED chip section 40S1 and
the second LED chip section 40S2 of the first LED chip
group 4 are connected in series, and can provide a surge
protection of at least 500V. Furthermore, the current-limiting
chip 702 and the current-limiting chip 703 are configured to
limit the maximum current when the first LED chip section
4051 and the second LED chip section 40S2 of the first LED
chip group 4 are connected in parallel, and the current-
limiting chip 702 and the current-limiting chip 703 can be
used as switches to serially connect the first LED chip
section 40S1 and the second LED chip section 40S2 of the
second LED chip group 4 when the voltage is increased.
Moreover, the unidirectional conduction chip D can be
configured to limit the current direction, so that the first LED
chip section 40S1 and the second LED chip section 40S2 of
the first LED chip group 4 can be connected in parallel
through the unidirectional conduction chip D.

It should be noted that, for example, as shown in FIG. 20,
the sixth embodiment of the present disclosure further
provides another LED illuminating device, and the LED
chips 40 can be electrically connected to the circuit substrate
1 by means of chip on board (COB). That is to say, when the
LED chip 40 is a bare die and has not been packaged, the
bare LED chip 40 can be electrically connected to the circuit
substrate 1 by COB, and then the bare LED chip 40 can be
covered with a light-transmitting protective layer or a fluo-
rescent layer. However, the aforementioned details are dis-
closed for exemplary purposes only, and are not meant to
limit the scope of the present disclosure.

Beneficial Effects of the Embodiments

One beneficial effect of the present disclosure is that the
LED illuminating device can generate a lighting source
required by a user through a three-phase power that can be
provided by the first AC power input terminal L1, the second
AC power input terminal L2 and the third AC power input
terminal L3 of the three-phase power supply P by coopera-
tion of the surge absorber group 2, the bridge rectifier group
3, the first LED chip group 4, the second LED chip group 5,
the third LED chip group 6 and the current-limiting chip
group 7.

Another beneficial effect of the present disclosure is that
the LED illuminating device can generate a lighting source
required by a user through a three-phase power that can be
provided by the first AC power input terminal L1, the second
AC power input terminal L2 and the third AC power input
terminal L3 of the three-phase power supply P by coopera-
tion of the surge absorber group 2, the three-phase rectifier
bridge module B, the LED chip group 4 and the current-
limiting chip group 7.

It is worth noting that, for example, when the LED
illuminating device provided by the present disclosure uses
a three-phase power supply P, the LED illuminating device
can provide 3 times the frequency (for example, 3 times 100
Hz or 3 times 120 Hz), so that the chance of generating
flicker by the LED illuminating device can be effectively
reduced. Therefore, when the LED illuminating device is
used in an environment where the rotating elements (such as
fans) of some equipment need to be rotated, since the
frequency provided by the LED illuminating device will be
greater than the frequency of the rotating element of the
equipment, the user will not mistake the rotating element as
stationary to prevent unnecessary danger. Furthermore,
since the LED illuminating device provided by the present
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disclosure does not need to use a capacitor, the LED
illuminating device can be used in a higher temperature
environment. In addition, since the LED illuminating device
can provide a higher frequency, the user can use an image-
capturing device to capture images of a moving element
without being affected by the LED illuminating device.
However, the aforementioned details are disclosed for exem-
plary purposes only, and are not meant to limit the scope of
the present disclosure.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described in order to
explain the principles of the disclosure and their practical
application so as to enable others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:

1. An LED illuminating device without using a capacitor,
comprising:

a circuit substrate configured without the capacitor,
wherein the circuit substrate includes a first alternating
current (AC) power input terminal, a second AC power
input terminal and a third AC power input terminal that
are electrically connected to a three-phase power sup-
ply;

a surge absorber group disposed on the circuit substrate
and electrically connected to the circuit substrate,
wherein the surge absorber group includes a first surge
absorber electrically connected between the first AC
power input terminal and the second AC power input
terminal, a second surge absorber electrically con-
nected between the second AC power input terminal
and the third AC power input terminal, and a third surge
absorber electrically connected between the third AC
power input terminal and the first AC power input
terminal;

a bridge rectifier group disposed on the circuit substrate
and electrically connected to the circuit substrate,
wherein the bridge rectifier group includes a first bridge
rectifier electrically connected between the first AC
power input terminal and the second AC power input
terminal, a second bridge rectifier electrically con-
nected between the second AC power input terminal
and the third AC power input terminal, and a third
bridge rectifier electrically connected between the third
AC power input terminal and the first AC power input
terminal;

a first LED chip group disposed on the circuit substrate
and electrically connected to the circuit substrate,
wherein the first LED chip group is electrically con-
nected to the first bridge rectifier, and the first LED chip
group includes a plurality of first LED chips;

a second LED chip group disposed on the circuit substrate
and electrically connected to the circuit substrate,
wherein the second LED chip group is electrically
connected to the second bridge rectifier, and the second
LED chip group includes a plurality of second LED
chips;

a third LED chip group disposed on the circuit substrate
and electrically connected to the circuit substrate,
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wherein the third LED chip group is electrically con-
nected to the third bridge rectifier, and the third LED
chip group includes a plurality of third LED chips; and

a current-limiting chip group disposed on the circuit
substrate and electrically connected to the circuit sub-
strate, wherein the current-limiting chip group is elec-
trically connected to the bridge rectifier group.

2. The LED illuminating device without using the capaci-

tor according to claim 1, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
first bridge rectifier, a second fuse chip electrically
connected between the second AC power input terminal
and the second bridge rectifier, and a third fuse chip
electrically connected between the third AC power
input terminal and the third bridge rectifier; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes a first resistor chip, a
second resistor chip and a third resistor chip;

wherein the current-limiting chip group includes a first
current-limiting chip electrically connected between
the first LED chip group and the first bridge rectifier, a
second current-limiting chip electrically connected
between the second LED chip group and the second
bridge rectifier, and a third current-limiting chip elec-
trically connected between the third LED chip group
and the third bridge rectifier;

wherein the first LED chips of the first LED chip group
are electrically connected in series between the first
bridge rectifier and the first current-limiting chip, the
second LED chips of the second LED chip group are
electrically connected in series between the second
bridge rectifier and the second current-limiting chip,
and the third LED chips of the third LED chip group are
electrically connected in series between the third bridge
rectifier and the third current-limiting chip;

wherein the first resistor chip is electrically connected to
the first current-limiting chip, the second resistor chip
is electrically connected to the second current-limiting
chip, and the third resistor chip is electrically connected
to the third current-limiting chip.

3. The LED illuminating device without using the capaci-

tor according to claim 1, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
first bridge rectifier, a second fuse chip electrically
connected between the second AC power input terminal
and the second bridge rectifier, and a third fuse chip
electrically connected between the third AC power
input terminal and the third bridge rectifier; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes a plurality of first
resistor chips, a plurality of second resistor chips and a
plurality of third resistor chips;

wherein the current-limiting chip group includes a plu-
rality of first current-limiting chips electrically con-
nected between the first LED chip group and the first
bridge rectifier, a plurality of second current-limiting
chips electrically connected between the second LED
chip group and the second bridge rectifier, and a
plurality of third current-limiting chips electrically con-
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nected between the third LED chip group and the third
bridge rectifier, the first current-limiting chips are
arranged in parallel with each other, the second current-
limiting chips are arranged in parallel with each other,
and the third current-limiting chips are arranged in
parallel with each other;

26

wherein the first resistor chips are respectively electrically

connected to the first current-limiting chips, the second
resistor chips are respectively electrically connected to
the second current-limiting chips, and the third resistor
chips are respectively electrically connected to the third
current-limiting chips.

4. The LED illuminating device without using the capaci-
tor according to claim 1, further comprising:
a fuse chip group disposed on the circuit substrate and

wherein the first LED chips of the first LED chip group
are divided into a first LED chip section including at

least two of the first LED chips arranged in series, a

trically connected in series to the third LED chip
section of the third LED chip group;

. S . 10 electrically connected to the circuit substrate, wherein
second LED chip section including at least another two . . . .
. h . . the fuse chip group includes a first fuse chip electrically
of the first LED chips arranged in series, and a third . .
. . . connected to the first AC power input terminal and the
LED chip section including at least yet another two of first brid ifi d f hip electricall
. ; . ge rectifier, a second fuse chip electrically
th? first LED chips arranged in S‘?nes’ apd the first LED connected between the second AC power input terminal
chip sect}on, the. second LED chip sectlonA and the third and the second bridge rectifier, and a third fuse chip
LED chip section of the first LED chip group are electrically connected between the third AC power
arranged in series; input terminal and the third bridge rectifier; and
wherein one of the first current-limiting chips is electri- a resistor chip group disposed on the circuit substrate and
cally connected in parallel between the first LED chip electrically connected to the circuit substrate, wherein
section and the second LED chip section of the first 20 the resistor chip group includes a plurality of first
LED chip group, another one of the first current- resistor chips, a plurality of second resistor chips and a
limiting chips is electrically connected in parallel plurality of third resistor chips;
between the second LED chip section and the third wherein the current-limiting chip group includes a plu-
LED chip section of the first LED chip group, and yet rality of first current-limiting chips arranged in parallel
another one of the first current-limiting chips is elec- 25 with each other, a plurality of second current-limiting
trically connected in series to the third LED chip chips arranged in parallel with each other, and a plu-
section of the first LED chip group; rality of third current-limiting chips arranged in parallel
wherein the second LED chips of the second LED chip with each other;
group are divided into a first LED chip section includ- wherein the first LED chips of the first LED chip group
ing at least two of the second LED chips arranged in 30 are divided into a first LED chip section including at
series, a second LED chip section including at least least two of the first LED chips arranged in series, and
another two of the second LED chips arranged in series, a second LED chip section including at least another
and a third LED chip section including at least yet two of the first LED chips arranged in series, the first
another two of the second LED chips arranged in series, LED chip section and the second LED chip section of
and the first LED chip section, the second LED chip 35 the first LED chip group are arranged in parallel, and
section and the third LED chip section of the second the first LED chip section and the second LED chip
LED chip group are arranged in series; section of the first LED chip group are electrically
wherein one of the second current-limiting chips is elec- connected with each other through a first unidirectional
trically connected in parallel between the first LED conduction chip;
chip section and the second LED chip section of the 40  wherein one of the first current-limiting chips is electri-
second LED chip group, another one of the second cally connected in series to the first LED chip section
current-limiting chips is electrically connected in par- of the first LED chip group, another one of the first
allel between the second LED chip section and the third current-limiting chips is electrically connected in par-
LED chip section of the second LED chip group, and allel to the first LED chip section of the first LED chip
yet another one of the second current-limiting chips is 45 group, and yet another one of the first current-limiting
electrically connected in series to the third LED chip chips is electrically connected in parallel to the second
section of the second LED chip group; LED chip section of the first LED chip group;
wherein the third LED chips of the third LED chip group wherein the second LED chips of the second LED chip
are divided into a first LED chip section including at group are divided into a first LED chip section includ-
least two of the third LED chips arranged in series, a 50 ing at least two of the second LED chips arranged in
second LED chip section including at least another two series, and a second LED chip section including at least
of the third LED chips arranged in series, and a third another two of the second LED chips arranged in series,
LED chip section including at least yet another two of the first LED chip section and the second LED chip
the third LED chips arranged in series, and the first section of the second LED chip group are arranged in
LED chip section, the second LED chip section and the 55 parallel, and the first LED chip section and the second
third LED chip section of the third LED chip group are LED chip section of the second LED chip group are
arranged in series; electrically connected with each other through a second
wherein one of the third current-limiting chips is electri- unidirectional conduction chip;
cally connected in parallel between the first LED chip wherein one of the second current-limiting chips is elec-
section and the second LED chip section of the third 60 trically connected in series to the first LED chip section
LED chip group, another one of the third current- of the second LED chip group, another one of the
limiting chips is electrically connected in parallel second current-limiting chips is electrically connected
between the second LED chip section and the third in parallel to the first LED chip section of the second
LED chip section of the third LED chip group, and yet LED chip group, and yet another one of the second
another one of the third current-limiting chips is elec- 65 current-limiting chips is electrically connected in par-

allel to the second LED chip section of the second LED
chip group;
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wherein the third LED chips of the third LED chip group
are divided into a first LED chip section including at
least two of the third LED chips arranged in series, and
a second LED chip section including at least another
two of the third LED chips arranged in series, the first
LED chip section and the second LED chip section of
the third LED chip group are arranged in parallel, and
the first LED chip section and the second LED chip
section of the third LED chip group are electrically
connected with each other through a third unidirec-
tional conduction chip;

wherein one of the third current-limiting chips is electri-
cally connected in series to the first LED chip section
of the third LED chip group, another one of the third
current-limiting chips is electrically connected in par-
allel to the first LED chip section of the third LED chip
group, and yet another one of the third current-limiting
chips is electrically connected in parallel to the second
LED chip section of the third LED chip group;

wherein the first resistor chips are respectively electrically
connected to the first current-limiting chips, the second
resistor chips are respectively electrically connected to
the second current-limiting chips, and the third resistor
chips are respectively electrically connected to the third
current-limiting chips.

5. The LED illuminating device without using the capaci-

tor according to claim 1, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
first bridge rectifier, a second fuse chip electrically
connected between the second AC power input terminal
and the second bridge rectifier, and a third fuse chip
electrically connected between the third AC power
input terminal and the third bridge rectifier; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes at least one first resistor
chip, at least one second resistor chip and at least one
third resistor chip;

wherein the first LED chip group, the second LED chip
group and the third LED chip group are disposed on the
same circuit substrate and electrically connected to the
same circuit substrate, and the current-limiting chip
group includes at least one first current-limiting chip, at
least one second current-limiting chip, and at least one
third current-limiting chip;

wherein the first surge absorber, the first fuse chip, the first
bridge rectifier, the first LED chip group, the at least
one first current-limiting chip and the at least one first
resistor chip cooperate with each other to form a first
light-emitting assembly;

wherein the second surge absorber, the second fuse chip,
the second bridge rectifier, the second LED chip group,
the at least one second current-limiting chip and the at
least one second resistor chip cooperate with each other
to form a second light-emitting assembly;

wherein the third surge absorber, the third fuse chip, the
third bridge rectifier, the third LED chip group, the at
least one third current-limiting chip and the at least one
third resistor chip cooperate with each other to form a
third light-emitting assembly.

6. An LED illuminating device without using a capacitor,

comprising:

a circuit substrate configured without the capacitor,
wherein the circuit substrate includes a first alternating
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current (AC) power input terminal, a second AC power
input terminal and a third AC power input terminal that
are electrically connected to a three-phase power sup-
ply;

a surge absorber group disposed on the circuit substrate
and electrically connected to the circuit substrate,
wherein the surge absorber group includes a first surge
absorber electrically connected between the first AC
power input terminal and the second AC power input
terminal, a second surge absorber electrically con-
nected between the second AC power input terminal
and the third AC power input terminal, and a third surge
absorber electrically connected between the third AC
power input terminal and the first AC power input
terminal;

a three-phase rectifier bridge module disposed on the
circuit substrate and electrically connected to the circuit
substrate, wherein the three-phase rectifier bridge mod-
ule is electrically connected to the first AC power input
terminal, the second AC power input terminal and the
third AC power input terminal;

an LED chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the LED chip group is electrically connected to the
three-phase rectifier bridge module, and the LED chip
group includes a plurality of LED chips; and

a current-limiting chip group disposed on the circuit
substrate and electrically connected to the circuit sub-
strate, wherein the current-limiting chip group is elec-
trically connected to the three-phase rectifier bridge
module.

7. The LED illuminating device without using the capaci-

tor according to claim 6, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
three-phase rectifier bridge module, a second fuse chip
electrically connected between the second AC power
input terminal and the three-phase rectifier bridge mod-
ule, and a third fuse chip electrically connected
between the third AC power input terminal and the
three-phase rectifier bridge module; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes a resistor chip;

wherein the current-limiting chip group includes a cur-
rent-limiting chip electrically connected between the
LED chip group and the three-phase rectifier bridge
module;

wherein the LED chips of the LED chip group are
electrically connected in series between the three-phase
rectifier bridge module and the current-limiting chip;

wherein the resistor chip is electrically connected to the
current-limiting chip.

8. The LED illuminating device without using the capaci-

tor according to claim 6, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
three-phase rectifier bridge module, a second fuse chip
electrically connected between the second AC power
input terminal and the three-phase rectifier bridge mod-
ule, and a third fuse chip electrically connected
between the third AC power input terminal and the
three-phase rectifier bridge module; and
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a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes a plurality of resistor
chips;

wherein the current-limiting chip group includes a plu-
rality of current-limiting chips electrically connected
between the LED chip group and the three-phase
rectifier bridge module, and the current-limiting chips
are arranged in parallel with each other;

wherein the LED chips of the LED chip group are divided
into a first LED chip section including at least two of
the LED chips arranged in series, a second LED chip
section including at least another two of the LED chips
arranged in series, and a third LED chip section includ-
ing at least yet another two of the LED chips arranged
in series, and the first LED chip section, the second
LED chip section and the third LED chip section of the
LED chip group are arranged in series;

wherein one of the current-limiting chips is electrically
connected in parallel between the first LED chip sec-
tion and the second LED chip section of the LED chip
group, another one of the current-limiting chips is
electrically connected in parallel between the second
LED chip section and the third LED chip section of the
LED chip group, and yet another one of the current-
limiting chips is electrically connected in series to the
third LED chip section of the LED chip group;

wherein the resistor chips are respectively electrically
connected to the current-limiting chips.

9. The LED illuminating device without using the capaci-

tor according to claim 6, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
three-phase rectifier bridge module, a second fuse chip
electrically connected between the second AC power
input terminal and the three-phase rectifier bridge mod-
ule, and a third fuse chip electrically connected
between the third AC power input terminal and the
three-phase rectifier bridge module; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes a plurality of resistor
chips;

wherein the current-limiting chip group includes a plu-
rality of current-limiting chips arranged in parallel with
each other;

wherein the LED chips of the LED chip group are divided
into a first LED chip section including at least two of
the LED chips arranged in series, and a second LED
chip section including at least another two of the LED
chips arranged in series, the first LED chip section and
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the second LED chip section of the LED chip group are
arranged in parallel, and the first LED chip section and
the second LED chip section of the LED chip group are
electrically connected with each other through a uni-
directional conduction chip;

wherein one of the current-limiting chips is electrically
connected in parallel between the first LED chip sec-
tion and the second LED chip section of the LED chip
group, another one of the current-limiting chips is
electrically connected in parallel to the first LED chip
section of the LED chip group, and yet another one of
the current-limiting chips is electrically connected in
series to the second LED chip section of the LED chip
group;

wherein the resistor chips are respectively electrically
connected to the current-limiting chips.

10. The LED illuminating device without using the

capacitor according to claim 1, further comprising:

a fuse chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the fuse chip group includes a first fuse chip electrically
connected to the first AC power input terminal and the
three-phase rectifier bridge module, a second fuse chip
electrically connected between the second AC power
input terminal and the three-phase rectifier bridge mod-
ule, and a third fuse chip electrically connected
between the third AC power input terminal and the
three-phase rectifier bridge module; and

a resistor chip group disposed on the circuit substrate and
electrically connected to the circuit substrate, wherein
the resistor chip group includes at least one resistor
chip;

wherein the first surge absorber, the second surge
absorber, the third surge absorber, the first fuse chip, the
second fuse chip, the third fuse chip, the three-phase
rectifier bridge module, the LED chip group, the at least
one current-limiting chip of the current-limiting chip
group, and the at least one resistor chip cooperate with
each other to form a light-emitting assembly;

wherein the three-phase rectifier bridge module includes
a first electronic component, a second electronic com-
ponent, a third electronic component, a fourth elec-
tronic component, a fifth electronic component and a
sixth electronic component, the first AC power input
terminal is electrically connected to the first electronic
component and the second electronic component, the
second AC power input terminal is electrically con-
nected to the third electronic component and the fourth
electronic component, and the third AC power input
terminal is electrically connected to the fifth electronic
component and the sixth electronic component.
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