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(54)

ADDRESSDETECTIVEMETHOD FORPARALLELCONNECTIONLED LIGHTING SYSTEMAND

PARALLEL CONNECTION LED LIGHTING SYSTEM

(67)  An address detective method is executed by a
parallel connection LED lighting system, and the parallel
connection LED lighting system includes a plurality of the
LED devices (10) and a main controller (20). The main
controller (20) generates a testing signal to determine
whether the LED devices (10) are abnormal. The main
controller (20) further generates a reminder signal to re-
mind a user where an abnormal LED device is. Then, the

main controller (20) replaces the address code in an ad-
dress table which corresponds to the abnormal LED de-
vice with the address code of a new LED device. There-
fore, the parallel connection LED lighting system can still
control each of the LED devices (10) to display a plurality
of frames for showing dynamic lighting effects according
to the address table. Namely, the user can easily fix the
parallel connection LED lighting system.
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Description
BACKGROUND

[0001] The present invention relates to a detective
method and a lighting system, and more particularly to
an address detective method for a parallel connection
LED lighting system and a parallel connection LED light-
ing system.

[0002] A common lighting system includes a plurality
of LED devices and a controller. The controller is electri-
cally connected to the LED devices, and the LED devices
eachinclude adriver IC and R.G.B. LED chips. The drive
IC integrates a demodulation logic unit, a driver, and a
programmable address construction unit. The controller
generates a control signal data to control the LED devic-
es, and the control signal data includes an address code
and three color codes.

[0003] The address construction unit stores an ad-
dress code. The driver IC is electrically connected to the
address construction unit and the R.G.B. LED chips.
When the driver IC receives the control signal data from
the controller, the driver IC compares the address code
of the control signal data with the address code of the
address construction unit. When the driver IC determines
that the address code of the control signal data matches
the address code of the address construction unit, the
driver IC controls the LED unit according to the color
codes of the external control signal. Namely, a user can
control the LED devices through the external controller.
[0004] Further, since the address codes of the LED
devices are generated inside the LED devices, the con-
troller can transmit a plurality of control signals to control
each of the LED devices based on the address codes of
the LED devices to perform any color combination for
each LED device. The address codes of the LED devices
can be generated to perform any picture frame or dynam-
ic lighting effects.

[0005] However, when any one of the LED devices of
the lighting system is abnormal, the dynamic lighting ef-
fects of the lighting system may be affected. The user
may replace the abnormal LED device with a new LED
device. The controller can recognize the previously ab-
normal address code from a memory of the controller
only, beside to install the LED device having an exactly
same address code. This LED system cannot back to
normal. Therefore, the controller cannot transmit any
control signal corresponding to the new LED device with-
out the exactly same address code. But it is not possible
to prepare every LED device with a spare LED device
having a same address code, which will increase huge
cost and need expert operator to find and replace it.
[0006] Namely, the lighting system cannot be easily
fixed by the user, as the user needs to find a vendor of
the lighting system to fix the lighting system. It is very
inconvenientfor the user. Therefore, the common lighting
system needs to be further improved.
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SUMMARY OF THE INVENTION

[0007] An objective of the present invention is to pro-
vide an address detective method for a parallel connec-
tion LED lighting system and a parallel connection LED
lighting system. The present invention can detect an ab-
normal LED device, and the user can easily fix the parallel
connection LED lighting system.

[0008] The address detective method and the parallel
connection LED lighting system can detect a position of
the abnormal LED device. For example, the parallel con-
nection LED lighting system can be switch to a detection
mode or a replace mode. A controller of the parallel con-
nection LED lighting system will send a test data base
on an exist address table of the parallel connection LED
lighting, and the address table record address codes of
each LED device of the parallel connection LED lighting
system by sequence.

[0009] Each LED device will response the equal power
consumption as pre-determinate value once the address
codes of the LED device match the testing data of the
controller.

[0010] But the abnormal LED device will perform var-
iance power consumption comparing with the pre-deter-
minate value which can be judged as an abnormal device.
[0011] The controller will generate a signal to light up
the LED device before the abnormal one to indicate po-
sition for a user.

[0012] Further, the address detective method and the
parallel connection LED lighting system can replace the
address code of the abnormal LED device with a new
address code of a new LED device.

[0013] The usercantake outthe abnormal LED device,
and replace by the new LED device. The total power con-
sumption will increase due to an added standby current
of the new LED device. When the controller sense the
new LED device been installed, a progress address de-
tection operation will be executed.

[0014] When the controller completes the progress ad-
dress detection operation of the new LED device, and
obtain a really address code of the new LED device, the
address code of the new LED device will be put the same
sequence location in the address table as the previously
move out abnormal one.

[0015] Moreover, the address detective method and
the parallel connection LED lighting system can detect
the address code of the new LED device by processing
an address detection procedure.

[0016] When the controller senses the power con-
sumption increasing and which current changing will be
transfer from analog to digital (A/D) to inform a MCU of
the controller, and the MCU will start to process the ad-
dress code detection procedure.

[0017] A protocol of the testing data includes an ad-
dress code and three LED brightness code. The control-
ler will send the testing data from low to high for each
level of the address code by sequence. When the ad-
dress code of the testing data match the address code
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of the LED device, the LED device will be light up and
perform pre-setting current. The controller can sense this
changing and treat this address code of the new LED
device is same as a teasing code, then put new code in
a memory of the controller the same sequence position
in the address table.

[0018] To sum up, the address detective method in-
cludes steps of:

generating a testing signal corresponding to a se-
quence code in an address table, and transmitting
the testing signal to the LED devices;

determining whether a sum of consumption values
of the LED devices increases by a first predeter-
mined value; and

when the sum does not increase by the first prede-
termined value, generating a reminder signal, and
transmitting the reminder signal to the LED devices;
determining whether the sum increases by a second
predetermined value;

when the sum increases by the second predeter-
mined value, detecting an address code of a new
LED device; and

replacing an address code in the address table which
corresponds to the current testing signal with the de-
tected address code of the new LED device.

[0019] Further, the parallel connection LED lighting
system includes a plurality of the LED devices and a main
controller.

[0020] The LED devices each include an LED lighting
unit and an LED processing unit. The LED processing
unitis electrically connected to the LED lighting unit, and
controls the LED lighting unit.

[0021] The main controller is electrically connected to
the LED devices, and includes a storage unit and a main
processing unit. The storage unit stores an address table.
[0022] The main processing unitis electrically connect-
ed to the storage unit. The main processing unit gener-
ates a testing signal corresponding to a sequence code
in an address table, and transmits the testing signal to
the LED devices. The main processing unit further de-
termines whether a sum of consumption values of the
LED devices increases by a first predetermined value.
When the sum does not increase by the first predeter-
mined value, the main processing unit generates a re-
minder signal, and transmitting the reminder signal to the
LED devices.

[0023] The main processing unit of the main controller
further determines whether the sum increases by a sec-
ond predetermined value. When the sum increases by
the second predetermined value, the main processing
unit detects an address code of a new LED device, and
replaces the address code in the address table which
corresponds to the current testing signal with the detect-
ed address code of the new LED device.

[0024] When the LED devices receive the testing sig-
nal from the main controller, normally, the LED device
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can light up according to the testing signal. When the
LED device can light up, the consumption values of the
LED devices will increase by the first predetermined val-
ue.

[0025] Namely, when the sum of the consumption val-
ues of the LED devices does not increase by the first
predetermined value, the parallel connection LED light-
ing system includes at least one abnormal LED device.
Further, the parallel connection LED lighting system can
determine the address code of the abnormal LED device
according to the testing signal, and the parallel connec-
tion LED lighting system can remind the user of a location
that is near the abnormal LED device according to the
reminder signal.

[0026] Moreover,whenthe userreplacesthe abnormal
LED device with the new LED device, the parallel con-
nection LED lighting system can detect the address code
of the new LED device, and replaces the address code
in the address table which corresponds to the current
testing signal with the detected address code of the LED
device. Therefore, the parallel connection LED lighting
system can still control each of the LED devices todisplay
a plurality of frames for showing dynamic lighting effects
according to the address table. Namely, the user can
easily fix the parallel connection LED lighting system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

Fig. 1 is a block diagram of an embodiment of a par-
allel connection LED lighting system of the present
invention;

Figs. 2 and 3 are flowcharts of an embodiment of an
address detective method for a parallel connection
LED lighting system of the present invention;

Figs. 4 to 6 are schematic diagrams of embodiments
of an address table of the present invention; and
Fig. 7 is a schematic diagram of an embodiment of
the parallel connection LED lighting system of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] With reference to Fig. 1, the present invention
relates to an address detective method for a parallel con-
nection LED lighting system and a parallel connection
LED lighting system.

[0029] The parallel connection LED lighting system in-
cludes a plurality of the LED devices 10 and a main con-
troller 20.

[0030] The LED devices 10 are electrically connected
in parallel, and the LED devices 10 each include an LED
lighting unit 11 and an LED processing unit 12. The LED
processing unit 12 is electrically connected to the LED
lighting unit 11, and controls the LED lighting unit 11.
[0031] The main controller 20 is electrically connected
to the LED devices 10, and the main controller 20 in-
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cludes a storage unit 21 and a main processing unit 22.
The storage unit 21 stores an address table.

[0032] The main processing unit 22 is electrically con-
nected to the storage unit 21. The main processing unit
22 generates a testing signal corresponding to a se-
quence code in the address table, and transmits the test-
ing signal to the LED devices. The main processing unit
22 further determines whether a sum of the consumption
values of the Led device 10 increases by a first prede-
termined value. When the sum does not increase by the
first predetermined value, the main processing unit 22
generates areminder signal, and transmitting the remind-
er signal to the LED devices 10.

[0033] The main processing unit 22 of the main con-
troller 20 further determines whether the sum increases
by a second predetermined value. When the sum in-
creases by the second predetermined value, the main
processing unit 22 detects an address code of a new
LED device, and replaces the address code in the ad-
dress table which corresponds to the current testing sig-
nal with the detected address code of the new LED de-
vice.

[0034] In the embodiment, the main controller 20 fur-
ther includes a modulation unit 201, and the main
processing unit 22 is electrically connected to the LED
devices 10 through the modulation unit 201. The modu-
lation unit 201 further electrically connected to a power
device 200, and the modulation unit 201 modulates sig-
nals from the main processing unit 22 and electric power
from the power device 200. Therefore, the main controller
20 can transmit signals to the LED device 20 on power
lines. Namely, the main controller 20 can electrically con-
nected to the LED device 10 by just two lines for simul-
taneously transmitting the electric power and the signals.
[0035] Further, with reference to Figs. 2 and 3, the ad-
dress detective method is executed by the main process-
ing unit 22 of the main controller 20, and includes steps of:

generating a testing signal corresponding to a se-
quence code in an address table, and transmitting
the testing signal to the LED devices (S201);
determining whetherthe sum of the consumption val-
ues of the LED devices increases by a first prede-
termined value to define an abnormal LED device
(S202);

when the sum does not increase by the first prede-
termined value, generating a reminder signal, and
transmitting the reminder signal to the LED devices
to light up the LED device near the abnormal LED
device (S203) ;

determining whether the sum increases by the sec-
ond predetermined value to determine whether a
new LED device is installed (S204);

when the sum increases by the second predeter-
mined value, detecting an address code of a new
LED device (S205); and

replacing an address code in the address table which
corresponds to the current testing signal with the de-
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tected address code of the new LED device (S206).

[0036] The parallel connection LED lighting system
has a normal working mode and a LED device installation
or replacing mode. When the parallel connection LED
lighting system executes the LED device installation or
replacing mode, there are three conditions that have to
be fulfilled for this function. Firstly, the LED devices 10
need to be electrically connected in parallel. Secondly,
only one LED device can be installed or replaced each
time. Thirdly, the parallel connection LED lighting system
has to be carried out under a power on condition.
[0037] When a user receives the parallel connection
LED lighting system first time, and the user switches the
parallel connection LED lighting system to the LED de-
vice installation or replacing mode, the main controller
20 will detect the sum of the consumption values of the
LED devices 10.

[0038] The principle of detecting is based on the con-
sumption value of the LED device in a standby mode.
[0039] Normally, the consumption value of the LED de-
vice inthe standby mode is a fixed value. Therefore, when
the sum of the consumption values in the standby mode
is changed, anew LED device is installed into the parallel
connection LED lighting system, or at least one of the
LED devices is abnormal. Namely, the address detective
method and the parallel connection LED lighting system
can determine whether the new LED device is installed
or whether the LED devices 10 are abnormal according
to the sum of the consumption values.

[0040] Forexample, the consumption value of the LED
device in the standby mode may be 2 microamperes
(mA). At beginning, the parallel connection LED lighting
system includes two LED devices, and the sum of the
consumption values of the LED devices in the standby
mode is 4 mA. When the sum is lower than 4 mA, at least
one LED device is abnormal, or one LED device is re-
moved. When the sum is greater than 4 mA, one LED
device is installed in to the parallel connection LED light-
ing system.

[0041] Further, when there is at least one abnormal
LED device in the parallel connection LED lighting sys-
tem, the parallel connection LED lighting system can de-
termine the address code of the abnormal LED device
according to the testing signal.

[0042] For example, the main processing unit 22 can
control the LED devices 10 according to the testing sig-
nal. When the LED device 10 receives the testing signal,
the LED device 10 may respond to the testing signal. The
LED device 10 may light up in a particular color. When
the LED device 10 lights up in a particular color, the con-
sumption value of the LED device 10 may increase from
2 mA to 10 mA. Namely, when the consumption value of
the LED device 10 can increases by the first predeter-
mined value, such as 8 mA, the LED device 10 is normal.
[0043] Ontheotherhand, whenthe consumptionvalue
of the LED device 10 cannotincrease by 8 mA, the LED
device 10 cannot normally respond to the testing signal.
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Therefore, the LED device 10 is abnormal. Further, since
the testing signal corresponds to the sequence code in
the address table, the main processing unit 22 can de-
termine the sequence code corresponding to the abnor-
mal LED device 10. In the embodiment, the testing signal
and the reminder signal each comprise a respective ad-
dress code and a respective color code. Further, with
reference to Fig. 4, the address table includes the se-
quence codes and address codes corresponding to the
sequence codes. In the embodiment, the color code is a
RGB color code.

[0044] Forfurther example, as for a replace mode, the
main controller 20 will send testing data based on the
address table. Signal data includes address code and
RGB brightness code. When the address code of the
testing data matches the address code existed in the
LED device 10. The LED device 10 will be light up and

perform power consumption. The main controller 20 can
sense this current changing to recognize the abnormal
device.

[0045] For example, there are ten LED devices 10 in
a string, and the fourth LED device 10 is broken. The
main controller 20 will send the address code from the
address code of the first LED device 10 to the address
code of the tenth LED device 10 with RGB data (20 mA) .
All of them will get response from the LED devices 10 by
20 mA, but the fourth LED device 10 has no such current
response. So the controller can judge the fourth LED de-
vice 10 was broken.

[0046] The main controller 20 will send a dedicate color
signal to the device where before the abnormal one to
light up as marking. User can easy to find the abnormal
device.

[0047] The usercan take outthe abnormal LED device
and replaced by a new LED device. When the new LED
device been installed, the internal standby current of the
new LED device will cause system power consumption
increasing. The main controller 20 can sense this current
changing to activate address searching function.

[0048] In the searching address mode, the main con-
troller 20 will send the address code from low to high
individually to compare the address code of the LED de-
vice 10. Once the address code from the main controller
20 matches the address code of the LED device 10, the
LED device 10 will light up based on signal data. It will
generate power consumption from the LED devices 10.
The main controller can recognize it and define the really
address code for this LED device 10.

[0049] This address code of the new LED device will
be putted in the storage unit of the main controller with
previously sequence code to finish replacement.

[0050] Asforstartinstallation mode, the main controller
20 will under the sense situation to wait current changing
signal.

[0051] When a new LED device been installed, the

main controller 20 will detect that the sum of the con-
sumption values of the LED devices increases by a first
predetermined value, and main controller 20 will activate
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an address searching procedure to get right address
code. This new address code of the new LED device will
be integrate a sequence code and put in the storage unit
21 of the main controller 20. To repeat this installation
operation, the main controller 20 will keep searching the
address code of the new LED device and integrate the
new address code with sequence code from low to high
to store in the storage unit 21 of the main controller 20.
[0052] Moreover, the parallel connection LED lighting
system can remind the user of a location that is near the
abnormal LED device according to the reminder signal.
[0053] In the embodiment, the reminder signal corre-
sponds to a preceding sequence code which precedes
a current sequence code corresponding to the current
testing signal, and the address table is established ac-
cording to installation orders of the LED devices.
[0054] Forexample, afirstinstalled LED device placed
at a first location has the sequence code 1, and a second
installed LED device placed at a second location near
the firstlocation has the sequence code 2. The sequence
code 1 corresponds to the address code of the first in-
stalled LED device in the address table, and the se-
quence code 2 corresponds to the address code of the
second installed LED device in the address table. When
the current testing signal corresponds to the sequence
code 2 and the consumption value of the second installed
LED device cannot increase by 8 mA, the second in-
stalled LED device is determined to be an abnormal LED
device. The reminder signal is generated corresponding
to the sequence code 1, and the first installed LED device
responds to the reminder signal to light up in another
particular color. The user can easily find the lit LED de-
vice. Since the first installed LED device is near the sec-
ond installed LED device, the user can also easily find
the second installed LED device near the first installed
LED device.

[0055] In another embodiment, the reminder signal
corresponds to a following sequence code which follows
a current sequence code corresponding to the current
testing signal, and the address table is established ac-
cording to installation orders of the LED devices.
[0056] Namely, when the second installed LED device
is determined to be an abnormal LED device, the third
installed LED device will respond to the reminder signal
to light up in another particular color.

[0057] Further, when the user replaces the abnormal
LED device with a new LED device, the parallel connec-
tion LED lighting system can detect the address code of
the new LED device, and replaces the address code in
the address table which corresponds to the current test-
ing signal with the detected address code of the new LED
device.

[0058] For example, when a new LED device is in-
stalled in the parallel connection LED lighting system,
the sum of the consumption values of the LED devices
in the standby mode may increase by 2 mA. Namely,
when the main processing unit 22 detects that the sum
increases by the second predetermined value, the par-
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allel connection LED lighting system will determine that
the new LED device is installed into the parallel connec-
tion LED lighting system. At the same time, the main
processing unit 22 will quickly search for the address
code of the new LED device.

[0059] The address code of the new LED device is
quickly searched based on the below bases.

[0060] The LED processing units 12 has a program-
mable fuse by metal or poly process, by using trimming
technology to define digital address code. The trimming
technology can be selected by external controllable cur-
rent pulse or by laser.

[0061] Management of the production lot can ensure
that each LED device used in the same environment has
unique address code.

[0062] Further, the LED device 10 includes the LED
lighting unit 11 and the LED processing unit 12, and the
LED processing unit 12 can authorizes the testing signal
or the reminder signal. When the testing signal or the
reminder signal is authorized, the LED processing unit
12 controls the LED lighting unit 11 according to the color
code of the testing signal, and the consumption values
of the LED devices will accordingly be increased. Then,
the LED processing unit 12 can detect changes of the
consumption values of the LED devices.

[0063] Moreover, to avoid spending too much time do-
ing address code detecting, the main processing unit 22
separates the address code in segmentations, and inte-
grates each of processed segmentations of the address
code to get the complete address code of the LED device
10.

[0064] The main processing unit 22 transmits the test-
ing signal having the address code and the color code,
and the modulation unit 201 will modulate the testing sig-
nal with the electric power to be transmitted to the dedi-
cated LED device 10. Transmission order of the segmen-
tations of the address code is from low bits to high bits,
and the LED processing unit 12 will authorizes the seg-
mentations of the address code according to the trans-
mission order.

[0065] When the segmentations of the address code
can be authorized, the LED processing unit 12 will light
up the LED lighting unit 11 according to the color code.
The main processing unit 22 can determine the real ad-
dress code of the new LED device by the increase of the
consumption value of the new LED device. The main
controller 20 confirms the address code of the new LED
device segment by segment, until the main controller 20
can integrate and detect the complete address code of
the new LED device.

[0066] When the address code of the new LED device
is detected, the main processing unit 22 replaces the
address code in the address table which corresponds to
the current testing signal with the detected address code
of the new LED device.

[0067] For example, with reference to Figs. 5 and 6,
when the current testing signal corresponds to the ad-
dress code "CCCCO00" which corresponds to the se-
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quence code 3 in the address table, and when a con-
sumption value of a third installed LED device cannot
increase by 8 mA, the third installed LED device corre-
sponding to the sequence code 3 is determined to be
abnormal. Then, the main processing unit 22 detects the
address code of the new LED device, such as "FFFFO00",
and replaces the address code, "CCCCO00", with the de-
tected address code, "FFFF00".

[0068] Therefore, the parallel connection LED lighting
system can still control each of the LED devices todisplay
a plurality of frames for showing dynamic lighting effects
according to the sequence code of the address table.
Namely, the user can easily replace an abnormal LED
device with a new one to fix the parallel connection LED
lighting system, and the parallel connection LED lighting
system can still normally operate.

[0069] In conclusion, when the main controller 20 de-
tects the address code of the LED device 10, the main
controller 20 will arrange the address codes of the LED
device 10 is time order in the storage unit 21 of the main
controller 20. Each address codes is assigned with a time
sequence number, making it easy for external data to
control the LED device 10 through set time sequence.
For instance, the LED devices are installed one by one
in a fixed direction, the detected address codes of the
LED devices and time sequences of the installation or-
ders of the LED devices will match with the actual me-
chanical sequence. This is very convenient for the light
string application.

[0070] The main controller 20 can find the location of
each LED device 10 based on sequence codes of the
LED devices 10 that linked with the address codes of the
LED device 10. It can further transfer the content of the
color code to enable externally controllable color chang-
ing.

[0071] Moreover, with reference to Fig. 1, when the
LED processing unit 12 of the LED device 10 receives
the testing signal, the LED processing unit 12 authorizes
the address code of the testing signal. When the address
code of the testing signal is authorized, the LED process-
ing unit 12 controls the LED lighting unit 11 according to
the color code of the testing signal.

[0072] Similarly, when the LED processing unit 12 of
the LED device 10 receives the reminder signal, the LED
processing unit 12 authorizes the address code of the
reminder signal. When the address code of the reminder
signal is authorized, the LED processing unit 12 controls
the LED lighting unit 11 according to the color code of
the reminder signal.

[0073] The LED devices 10 each further comprise a
respective LED read only memory (ROM) 13. The LED
ROM 13 stores an address code, and is electrically con-
nected to the LED processing unit 12.

[0074] When the LED processing unit 12 of the LED
device 10 receives the testing signal, the LED processing
unit 12 determines whether the address code of the test-
ing signal matches with the address code stored in the
LED ROM 13. When the address code of the testing sig-
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nal matches with the address code stored in the LED
ROM 13, the address code of the testing signal is author-
ized.

[0075] Similarly, when the LED processing unit 12 of
the LED device 10 receives the reminder signal, the LED
processing unit 12 determines whether the address code
of the reminder signal matches with the address code
stored in the LED ROM 13.

[0076] When the address code of the reminder signal
matches with the address code stored in the LED ROM
13, the address code of the reminder signal is authorized.
[0077] Since the LED processing unit 12 further in-
cludes the LED ROM 13 storing the address code, the
LED processing unit 12 can authorize the address code
of the testing signal or the reminder signal by matching
the address code of the testing signal or the reminder
signal with the address code stored in the LED ROM 13.
[0078] Namely, the LED device 10 just responds to the
authorized testing signal or the authorized reminder sig-
nal, and the LED device 10 may not malfunction to re-
spond to noise signals.

[0079] The parallel connection LED lighting system fur-
ther includes a remote controller 30. The remote control-
ler 30 generates aremote signal, and wirelessly transmits
the remote signal.

[0080] The main controller 20 further comprises a wire-
less unit23, and the main processing unit 22 is electrically
connected to the wireless unit 23. The main processing
unit 22 of the main controller 20 is wirelessly connected
to the remote controller 30 through the wireless unit 23
to receive the remote signal.

[0081] The main processing unit22 does notdetermine
whether the sum is lower than a threshold value until the
main processing unit 22 receives the remote signal.
[0082] Namely, the main processing unit 22 may not
execute the step of "determining whether a sum of con-
sumption values of the LED devices is lower than a
threshold value", until the main processing unit 22 re-
ceives the remote signal.

[0083] Therefore, the user can use the remote control-
ler 30 to remotely control the parallel connection LED
lighting system. For example, the user may press a "test"
button on the remote controller 30, and the remote con-
troller 30 generates the remote signal. Then, the main
processing unit 22 may determine whether the sum of
the consumption values of the LED devices is lower than
the threshold value to determine whether any one of the
LED devices is abnormal. The user may conveniently
control the parallel connection LED lighting system.
[0084] Further, the main controller includes a switch
24. The switch 24 is electrically connected to the main
processing unit 22, and generates a control signal.
[0085] The main processing unit22 does notdetermine
whether the sum is lower than the threshold value until
the main processing unit 22 receives the control signal
from the switch 24.

[0086] Namely, when the remote controller 30 is ab-
normal, the user can still use the switch 24 to generate
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the control signal. Then, the main processing unit 22 may
determine whether the sum of the consumption values
of the LED devices is lower than the threshold value to
determine whether the LED devices are abnormal.
[0087] With reference to Fig. 7, in the embodiment, the
LED devices 10 are each a luminous brick 10a. The lu-
minous brick 10a includes two electrodes 101a. The main
controller 20 is installed in a brick building base plate
200a, and the brick building base plate 200a includes a
plurality of electrodes 201a. When the luminous brick 10a
is builton the brick building base plate 200a, the luminous
brick 10a can be electrically connected to the main con-
troller 20 through the electrodes 101a of the luminous
brick 10a and the electrodes 201a of the brick building
base plate 200a.

[0088] To sum up, when the main controller 20 enters
the installation mode or the replacement mode, the main
controller 20 will sent out the testing signal to the LED
devices 20 based on the address table. When one of the
LED devices 20 cannot be light up due to a malfunction
of the LED lighting unit 11 or the LED processing unit 12,
the main controller 20 will detect the LED device 20 is
abnormal. The main controller 20 will transmit the remind-
er signal, such as a green light signal, to the LED device
sequence before the abnormal one to detect the location
of the abnormal LED device. The main controller will de-
lete the address code of the abnormal LED device after
comparing with the address table, but still keep the pre-
viously given sequence code.

[0089] When replacing an abnormal LED device with
a new LED device under powered state, the main con-
troller 20 will detect the joining of new LED device by the
increase of the sum of the consumption values, and
therefore automatically enter the address searching
mode until the main controller 20 detects the address
code of the new LED device. It will then match such ad-
dress code with the sequence code of the previously re-
moved LED device.

[0090] When there are multiple abnormal LED devices
in the same parallel connection LED lighting system, the
main controller 20 will find the abnormal LED device
which is closest to it and send out green light signal. After
replacing the closest abnormal LED, the main controller
20 will carry on searching for other abnormal LED devices
one by one, until the whole system become fully func-
tional.

[0091] Even though numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and function of the invention, the disclosure is
illustrative only. Changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the invention to the full extent in-
dicated by the broad general meaning of the terms in
which the appended claims are expressed.
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LIST OF REFERENCE NUMERALS

[0092]

10 LED DEVICE

10a luminous brick

11 LED LIGHTING UNIT

12 LED PROCESSING UNIT

13 LED ROM

20 MAIN CONTROLLER

21 STORAGE UNIT

22 MAIN PROCESSING UNIT

23 WIRELESS UNIT

24 SWITCH

30 REMOTE CONTROLLER

101a  electrodes

200 POWER DEVICE

200a  brick building base plate

201 MODULATION UNIT

201a  electrodes

S201 GENERATING A TESTING SIGNAL CORRE-
SPONDING TO A SEQUENCE CODE IN AN
ADDRESS TABLE, AND TRANSMITTING THE
TESTING SIGNAL TO THE LED DEVICES

S202 DETERMINING WHETHER THE SUM OF THE
CONSUMPTION VALUES OF THE LED DE-
VICES INCREASES BY A FIRST PREDETER-
MINED VALUE TO DEFINE AN ABNORMAL
LED DEVICE

S203 GENERATING A REMINDER SIGNAL, AND
TRANSMITTING THE REMINDER SIGNAL TO
THE LED DEVICES TO LIGHT UP THE LED
DEVICENEARTHE ABNORMAL LED DEVICE

S204 DETERMINING WHETHER THE SUM IN-
CREASES BY THE SECOND PREDETER-
MINED VALUE TO DETERMINE WHETHER A
NEW LED DEVICE IS INSTALLED

S205 DETECTING AN ADDRESS CODE OF ANEW
LED DEVICE

S206 REPLACING ANADDRESS CODE INTHE AD-
DRESS TABLE WHICH CORRESPONDS TO
THE CURRENT TESTING SIGNAL WITH THE
DETECTED ADDRESS CODE OF THE NEW
LED DEVICE

Claims

An address detective method for a parallel connec-
tion LED lighting system comprising a plurality of
LED devices (10) connected in parallel, character-
ized inthat the address detective method comprises
steps of:

generating a testing signal corresponding to a
sequence code in an address table, and trans-
mitting the testing signal to the plurality of LED
devices (10);
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determining whether a sum of consumption val-
ues of the plurality of LED devices (10) increases
by a first predetermined value; and

when the sum does not increase by the first pre-
determined value, generating areminder signal,
and transmitting the reminder signal to the plu-
rality of LED devices (10);

determining whether the sum increases by a
second predetermined value;

when the sum increases by the second prede-
termined value, detecting an address code of a
new LED device; and

replacing an address code in the address table
which corresponds to a current testing signal
with the detected address code of the new LED
device.

The address detective method as claimed in claim
1, wherein the reminder signal corresponds to a pre-
ceding sequence code which precedes a current se-
quence code corresponding to the current testing
signal.

The address detective method as claimed in claim
1, wherein the reminder signal corresponds to a fol-
lowing sequence code which follows a current se-
quence code corresponding to the current testing
signal.

The address detective method as claimed in claim
1, wherein the testing signal and the reminder signal
each comprise address codes and color codes.

The address detective method as claimed in claim
1, wherein the address table comprises the se-
quence codes and address codes corresponding to
the sequence codes.

The address detective method as claimed in claim
1, wherein the address table is established according
to installation orders of the plurality of LED devices
(10).

A parallel connection LED lighting system, charac-
terized in that the parallel connection LED lighting
system comprises:

a plurality of LED devices (10), electrically con-
nected in parallel, and each comprising:

an LED lighting unit (11);

an LED processing unit (12), electrically
connected to the LED lighting unit (11), and
controlling the LED lighting unit (11);

a main controller (20), electrically connected to
the plurality of LED devices (10), and compris-

ing:
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astorage unit(21), storingan address table;
and

amain processing unit (22), electrically con-
nected to the storage unit (21); wherein the
main processing unit (22) generates a test-
ing signal corresponding to a sequence
code in the address table, and transmits the
testing signal to the plurality of LED devices
(10); wherein the main processing unit (22)
further determines whether a sum of con-
sumption values of the plurality of LED de-
vices (10) increases by a first predeter-
mined value; wherein when the sum does
not increase by the first predetermined val-
ue, the main processing unit (22) generates
areminder signal, and transmits the remind-
er signal to the plurality of LED devices (10);
wherein the main processing unit (22) of the
main controller (20) further determines
whetherthe sumincreases by a second pre-
determined value;

wherein when the sumincreases by the sec-
ond predetermined value, the main
processing unit (22) detects an address
code of a new LED device, and replaces an
address code in the address table which
corresponds to a current testing signal with
the detected address code of the new LED
device.

The parallel connection LED lighting system as
claimedinclaim 7, characterized in that the parallel
connection LED lighting system further comprises:

a modulation unit (201); wherein the main
processing unit (22) is electrically connected to
the plurality of LED devices (10) through the
modulation unit (201) ;

wherein the modulation unit (201) is further elec-
trically connected to a power device (200), and
the modulation unit (201) modulates signals
from the main processing unit (22) and electric
power from the power device (200).

The parallel connection LED lighting system as
claimed in claim 7, wherein the reminder signal cor-
responds to a preceding sequence code which pre-
cedes a current sequence code corresponding to the
current testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the reminder signal cor-
responds to a following sequence code which follows
a current sequence code corresponding to the cur-
rent testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the testing signal and
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12.

13.

14.

15.

the reminder signal each comprise address codes
and color codes.

The parallel connection LED lighting system as
claimed in claim 7, wherein the address table com-
prises the sequence codes and address codes cor-
responding to the sequence codes.

The parallel connection LED lighting system as
claimed in claim 7, wherein the address table is es-
tablished according to installation orders of the plu-
rality of LED devices (10).

The parallel connection LED lighting system as
claimedin claim 11, wherein when the LED process-
ing unit (12) of each of the LED devices (10) receives
the testing signal, the LED processing unit (12) au-
thorizes the address code of the testing signal;
wherein when the address code of the testing signal
is authorized, the LED processing unit (12) controls
the LED lighting unit (11) according to the color code
of the testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the plurality of LED de-
vices (10) are each a luminous brick (10a);
wherein the luminous brick (10a) includes two elec-
trodes (101a);

wherein the main controller (20) is installed in a brick
building base plate (200a), and the brick building
base plate (200a) includes a plurality of electrodes
(201a) ;

wherein the luminous brick is electrically connected
to the main controller (20) through the plurality of
electrodes (101a) of the luminous brick (10a) and
the electrodes (201a) of the brick building base plate
(200a).

Amended claims in accordance with Rule 137(2)

EPC.

An address detective method for a parallel connec-
tion LED lighting system comprising a plurality of
LED devices (10) connected in parallel, character-
ized in thatthe address detective method comprises
steps of:

generating a testing signal corresponding to a
sequence code in an address table, and trans-
mitting the testing signal to the plurality of LED
devices (10);

determining whether a sum of consumption val-
ues of the plurality of LED devices (10) increases
by a first predetermined value; and

when the sum does not increase by the first pre-
determined value, generating areminder signal,
and transmitting the reminder signal to the plu-
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rality of LED devices (10);

determining whether the sum increases by a
second predetermined value;

when the sum increases by the second prede-
termined value, detecting an address code of a
new LED device; and

replacing an address code in the address table
which corresponds to a current testing signal
with the detected address code of the new LED
device.

The address detective method as claimed in claim
1, wherein the reminder signal corresponds to a pre-
ceding sequence code which precedes a current se-
quence code corresponding to the current testing
signal.

The address detective method as claimed in claim
1, wherein the reminder signal corresponds to a fol-
lowing sequence code which follows a current se-
quence code corresponding to the current testing
signal.

The address detective method as claimed in claim
1, wherein the testing signal and the reminder signal
each comprise address codes and color codes.

The address detective method as claimed in claim
1, wherein the address table comprises the se-
quence codes and address codes corresponding to
the sequence codes.

The address detective method as claimed in claim
1,wherein the address table is established according
to installation orders of the plurality of LED devices
(10) .

A parallel connection LED lighting system, charac-
terized in that the parallel connection LED lighting
system comprises:

a plurality of LED devices (10), electrically con-
nected in parallel, and each comprising:

an LED lighting unit (11);

an LED processing unit (12), electrically
connected to the LED lighting unit (11), and
controlling the LED lighting unit (11);

a main controller (20), electrically connected to
the plurality of LED devices (10), and compris-

ing:

a storage unit (21), adapted to store an ad-
dress table; and

amain processing unit (22), electrically con-
nected to the storage unit (21); wherein the
main processing unit (22) is adapted to gen-
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10

8.

10.

1.

12.

erate a testing signal corresponding to a se-
quence code in the address table and trans-
mit the testing signal to the plurality of LED
devices (10) ; wherein the main processing
unit (22) is further adapted to determine
whether a sum of consumption values of the
plurality of LED devices (10) increases by
a first predetermined value; wherein when
the sum does not increase by the first pre-
determined value, the main processing unit
(22) is adapted to generate a reminder sig-
nal and transmit the reminder signal to the
plurality of LED devices (10);

wherein the main processing unit (22) of the
main controller (20) is further adapted to de-
termine whether the sum increases by a
second predetermined value;

wherein whenthe sumincreases by the sec-
ond predetermined value, the main
processing unit (22) is adapted to detect an
address code of a new LED device and re-
place an address code in the address table
which corresponds to a current testing sig-
nal with the detected address code of the
new LED device.

The parallel connection LED lighting system as
claimedin claim 7, characterized in that the parallel
connection LED lighting system further comprises:

a modulation unit (201); wherein the main
processing unit (22) is electrically connected to
the plurality of LED devices (10) through the
modulation unit (201) ;

wherein the modulation unit (201)is further elec-
trically connected to a power device (200), and
the modulation unit (201) is adapted to modulate
signals from the main processing unit (22) and
electric power from the power device (200).

The parallel connection LED lighting system as
claimed in claim 7, wherein the reminder signal cor-
responds to a preceding sequence code which pre-
cedes a current sequence code corresponding to the
current testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the reminder signal cor-
responds to afollowing sequence code which follows
a current sequence code corresponding to the cur-
rent testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the testing signal and
the reminder signal each comprise address codes
and color codes.

The parallel connection LED lighting system as
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claimed in claim 7, wherein the address table com-
prises the sequence codes and address codes cor-
responding to the sequence codes.

The parallel connection LED lighting system as
claimed in claim 7, wherein the address table is es-
tablished according to installation orders of the plu-
rality of LED devices (10).

The parallel connection LED lighting system as
claimed in claim 11, wherein when the LED process-
ing unit (12) of each of the LED devices (10) is adapt-
ed to receive the testing signal, the LED processing
unit (12) is adapted to authorize the address code
of the testing signal;

wherein when the address code of the testing signal
is authorized, the LED processing unit (12) is adapt-
ed to control the LED lighting unit (11) according to
the color code of the testing signal.

The parallel connection LED lighting system as
claimed in claim 7, wherein the plurality of LED de-
vices (10) are each a luminous brick (10a);
wherein the luminous brick (10a) includes two elec-
trodes (101a);

wherein the main controller (20) is installed in a brick
building base plate (200a), and the brick building
base plate (200a) includes a plurality of electrodes
(201a);

wherein the luminous brick is electrically connected
to the main controller (20) through the plurality of
electrodes (101a) of the luminous brick (10a) and
the electrodes (201a) of the brick building base plate
(200a).
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1 AAAAQO
2 BBBB00
3 _FFFFO0
4 DDDDO00
5 EEEEQO

FI1G. 6

16




EP 3 573 428 A1

17



10

15

20

25

30

35

40

45

50

55

EP 3 573 428 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 16 2967

Category Citation of document with indication, where appropriate, Rele\{ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X CN 109 041 321 A (POWER MOS 1-15 INV.
MICROELECTRONICS LTD; HUANG PING) HO5B33/08
18 December 2018 (2018-12-18) HO5B37/03
* paragraph [0020] - paragraph [0042];
figure 1 *
A US 2012/098445 Al (PARK HEEGU [KR] ET AL) [1-15
26 April 2012 (2012-04-26)
* paragraph [0096] - paragraph [0130];
figures 10-14 *
A WO 2018/053369 Al (OSRAM SYLVANIA INC 1-15

[US]) 22 March 2018 (2018-03-22)
* paragraph [0073] - paragraph [0099];
figures 6-9 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

HO5B

Place of search

Munich

Date of completion of the search

22 July 2019

Examiner

Beaugrand, Francois

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

18




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 573 428 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 19 16 2967

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-07-2019
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 109041321 A 18-12-2018  NONE
US 2012098445 Al 26-04-2012 EP 2503853 Al 26-09-2012
US 2012098445 Al 26-04-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19



	bibliography
	abstract
	description
	claims
	drawings
	search report

