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(57) ABSTRACT

An address-free driving device and lighting fixture system are
disclosed. The device is applied in controlling a lighting
device, and includes a serial interface, a signal converter, a
signal processor and a lighting driving unit. The signal con-
verter converts an inputted signal from the serial interface into
a digital signal. The signal processor then extracts a control-
ling data corresponding to the address-free driving device
from the digital signal, and determines whether or not the
inputted signal from the serial interface can be outputted to
another address-free driving device. The lighting driving unit
drives the lighting device to illuminate light based on the
controlling data. Accordingly, when the lighting devices are
electrically and serially connected, the address-free driving
device then controls the lighting devices based on the order of
series connection.

14 Claims, 9 Drawing Sheets
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1
ADDRESS-FREE DRIVING DEVICE AND
LIGHTING FIXTURE SYSTEM

FIELD OF THE INVENTION

The present invention relates to an address-free driving
device and lighting fixture system, and more particularly to
the lighting fixture system that controls lighting devices con-
nected in serial without ID addressing.

BACKGROUND OF THE INVENTION

DMX (digital multiplex) which is developed by (USITT)
United States Institute for Theatre Technology is a commu-
nication protocol for controlling stage lighting. More specifi-
cally, most lighting control devices are compatible with
DMX512.

DMX indicates that data is transmitted from lighting con-
trollers to dimmers and lighting equipment, and allows up to
512 individual channels to be controlled via one signal line.
DMX also illustrates asynchronous serial data carried at 250
KB/S (kilobytes per second). Moreover, DMX includes syn-
chronous signals that have a low logic level (logic “0”) greater
than 44 us (updates/second) followed by a high logic level
(logic “1”) greater than 44 us and a start code. (For more
information, please refer to the standard document intro-
duced by USITT)

The ID address of the stage lighting is usually configured in
advance, so the lighting device can receive the content for
displaying based on the configured ID addresses. Tradition-
ally, the addresses of devices are controlled by a DIP-Switch
(dual in-line package switch) or are configured through com-
munication transmission to configure each DMX control
element’s ID address. Referring to FIG. 1A, a schematic
diagram illustrates the operation of conventional DMX512
lighting fixtures and signaling protocol. These three lighting
device are connected in parallel, so all DMX512 lighting
fixtures then receive the same signal shown in the FIG. 1B.
The signal transmitted to these lighting devices includes an
initial signal 14, ID0 data 11, ID1 data 12 and ID2 data 13, the
lighting devices must be aware of the ID address correspond-
ing to themselves in advance so as to accurately obtain data.

However, the lighting fixtures installed under water or
mounted to external walls of buildings may cause inconve-
nience due to error ID configurations, and may not be easily
disassembled.

To overcome the foregoing shortcomings, the inventor of
the present invention based on years of experience to conduct
extensive researches and experiment invents an address-free
driving device and lighting fixture system, as a method or a
basis.

SUMMARY OF THE INVENTION

Briefly, a primary object of the present invention is to
provide an address-free driving device for controlling a light-
ing device, especially for a DMX lighting device. When the
DMX lighting devices are electrically and serially connected,
the address-free driving device then controls the DMX light-
ing devices based on the order of series connection after
activating the entire system.

To achieve the foregoing object, the address-free driving
device comprises a serial interface, a signal converter, a signal
processor and a lighting driving unit. The signal converter
converts an inputted signal from the serial interface into a
digital signal. The signal processor extracts a controlling data
which corresponds to the address-free driving device from the
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digital signal, and determines whether or not the inputted
signal from the serial interface can be outputted to another
address-free driving device. The lighting driving unit drives
the lighting device to illuminate light based on the controlling
data.

The serial interface is one selected from the group consist-
ing of RS232, RS422 and RS485. The signal converter is a
RS485 to TTL (Transistor-Transistor-Logic) converter. The
digital signal is a standard DMX512 signal and the signal
processor is a DMX512 signal decoder. The light driving unit
further comprises at least one PWM (pulse width modulation)
unit and at least one driver. The lighting device includes at
least one light emitting diode (LED) lamp or other illumina-
tion lamps.

A second object of the invention is to provide a lighting
fixture system that is composed of a plurality of lighting
devices and a signal generator. The lighting devices are elec-
trically and serially connected. Each of the lighting devices
has an address-free driving device that further comprises a
serial interface, a signal converter, a signal processor and a
lighting driving unit. The signal generator generates a signal
with a plurality of controlling data corresponding to the light-
ing device. The order of the controlling data relates to the
order of the lighting devices in series connection. By using the
address-free driving device, each of the lighting devices could
illuminate light based on the controlling data extracted from
the signal.

Other features and advantages of the present invention and
variations thereof will become apparent from the following
description, drawings, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is aschematic diagram illustrating the operation of
conventional DMX512 lighting devices and signaling proto-
cols;

FIG. 1B is a schematic diagram illustrating the signaling
protocols;

FIG. 2 is a block diagram illustrating an address-free driv-
ing device of the invention;

FIG. 3 is adetail block diagram illustrating the address-free
device according to a preferred embodiment of the invention;

FIG. 4 is a schematic diagram illustrating the address-free
driving device for use in the lighting devices;

FIG. 5A~FIG. 5C are schematic diagrams illustrating the
signaling protocols of the lighting devices connected in serial
of the invention; and

FIG. 6 is a block diagram illustrating a lighting fixture
system of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 2, a block diagram illustrates an address-
free driving device of the invention. The address-free driving
device 20 is used to control a lighting device (not shown), and
comprises a serial interface 21, a signal converter 22, a signal
processor 23 and a lighting driving unit 24. The signal con-
verter 22 converts an inputted signal 201 from the serial
interface 21 into a digital signal 202. The signal processor 23
then extracts controlling data corresponding to the address-
free driving device 20 from the digital signal 202, and deter-
mines whether or not the inputted signal 201 from the serial
interface 21 can be outputted to another address-free driving
device (not shown). The address-free driving device 20 can
includes a switch 25 so that the signal processor 23 can open
the switch to output the signal 201 or close the switch to stop
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outputting the signal 201. Besides, the address-free driving
device 20 can includes a second data converter so that the
signal processor 23 can enable the second data converter to
convert the digital signal 202 into the signal matching the
serial interface protocol for outputting or disable the second
data converter to stop outputting. The lighting driving unit 24
then drives the lighting device to illuminate light based on the
controlling data.

The serial interface 21 is one selected from the group
consisting of RS232, RS422 and RS485. The signal converter
22 is preferably a RS485 to TTL converter and the second
signal converter is a TTL to RS485 converter. The digital
signal 202 is preferably a standard DMX512 signal and the
signal processor 23 is a DMX512 signal decoder. The lighting
driving unit 24 is composed of at least one PWM unit and at
least one driver. Moreover, the driver is preferably a current
driver. The lighting device preferably includes at least one
LED lamp or other illumination lamps.

Referring to FIG. 3, a detail block diagram illustrates the
address-free driving device according to a preferred embodi-
ment of the invention. The device 20 includes the serial inter-
face 21, the RS485 to TTL converter 22, the signal decoder
23, three PWM control units 241, three current drivers 242, a
switch 26 and a TTL to RS485 converter 27. The inputted
single 201 from the serial interface 21 is converted by the
RS485 to TTL converter 22 into the DMX512 signal 202.
After receiving the DMX512 signal 202, the DMX signal
decoder 23 extracts a controlling data which corresponds to
the address-free device 20 from the DMX512 signal 202.
Before the controlling data is extracted, the DMX signal
decoder 23 will controls the switch to open to prevent from
the inputted signal 201 being outputted. The DMX signal
decoder 23 will controls the switch to close so that the TTL to
RS485 converter 27 converts the DM X512 signal 202 into the
signal matching RS485 protocol and output the converted
signal to another address-free driving device. The three PWM
control units 241 then receives the controlling data to gener-
ate a duty cycle. According to the duty cycle, the three current
drivers 242 then drive the lighting device to illuminate light.
For example, the three current drivers 242 can be used to
respectively drive a red LED, a green LED and a blue LED
included in the light device to generate a desired light color.

Referring to FIG. 4, a schematic diagram illustrates the
connection of the lighting devices with the address-free driv-
ing device. The lighting device 41, the lighting device 42 and
the lighting device 43 are electrically connected in series
connection. Referring to FIG. 5A, FIG. 5B and FIG. 5C,
schematic diagrams illustrate the signal transmitted to the
lighting device 41, the lighting device 42 and the lighting
device 43 respectively. After receiving an initial signal and
blank data (1 byte) which are contained in the DMX512
signal, the lighting device 41 will prevent the DM X512 signal
from being transmitted until a controlling data is obtained. In
FIG. 5A, the DMX512 signal is stopped being transmitted at
point 510 and restarted to be transmitted at point 51. The
determination is decided by the DMX signal decoder as
shown in FIG. 3.

The signal shown in FIG. 5B is different from the signal
shownin FIG. 5 A, because the lighting device 42 is connected
behind the lighting device 41 in serial and the lighting device
41 prevents the DMX512 signal from being transmitted in a
period. Similar to the light device 41, the lighting device 42
will prevent the DMX512 signal from being transmitted until
a controlling data is obtained after receiving an initial signal
and blank data (1 byte) which are contained in the DMX512
signal. In FIG. 5B, the DMX512 signal is stopped being
transmitted at point 510 and restarted to be transmitted at
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point 52. Similar to the light device 41 and the lighting device
42, the lighting device 43 also prevent the DMX512 signal
from being transmitted until a controlling data is obtained
after receiving an initial signal and blank data (1 byte) which
are contained in the DMXS512 signal. In FIG. 5C, the
DMX512 signal is stopped being transmitted at point 510 and
restarted to be transmitted at point 53.

By the above-mentioned process, signals received by other
lighting devices could follow the aforesaid sequence. There-
fore, if the order of the controlling data included in the
DMX512 signal is related to the order of the lighting device in
series connection, these lighting devices do not need to know
their ID in advance, and could obtain data by turns according
to the order of series connection.

Referring to FIG. 6, a block diagram illustrates a lighting
fixture system of the invention. The system 60 comprises a
plurality of light devices 61 such as the IDO lighting device,
the ID1 lighting device and the ID2 lighting device, and a
signal generator 62. The lighting devices 61 are electrically
and serially connected as shown in FIG. 4. Each of the light-
ing devices has an address-free driving device 20 as shown in
FIG. 2 and FIG. 3. The signal generator 62 is used to generate
a signal with a plurality of controlling data corresponding to
the lighting devices 61. Moreover, the order of the controlling
data relates to the order of the lighting devices in series
connection. By using the address-free driving device 20, each
of'the lighting devices illuminates light based on the control-
ling data extracted from the signal.

The address-free driving device 20 further includes the
serial interface 21, the signal converter 22, the signal proces-
sor 23 and the lighting driving unit 24 as shown in FIG. 2. The
signal converter is preferably a RS485 to TTL converter, and
is used to convert the signal received through the serial inter-
face 21 into a digital signal. The signal processor extracts the
controlling data from the digital signal, and determines
whether or not the signal from the serial interface 21 can be
outputted to another address-free driving device. The lighting
driving unit 24 is used to drive the lighting device to illumi-
nate light, and is composed of at least one PWM unit and at
least one driver. The digital signal is a standard DMX512
signal and the signal processor is preferably a DMX signal
decoder. The serial interface is one selected from the group
consisting of RS232, RS422 and RS485. The lighting device
61 preferably includes at least one LED lamp or other illumi-
nation lamps.

Although the features and advantages of the embodiments
according to the preferred invention are disclosed, it is not
limited to the embodiments described above, but encom-
passes any and all modifications and changes within the spirit
and scope of the following claims.

What is claimed is:

1. An address-free driving device, applicable for control-
ling a lighting device, the address-free device comprising:

a serial interface;

a signal converter for converting an inputted signal from

the serial interface into a digital signal;

a signal processor for extracting a controlling data corre-
sponding to the address-free driving device from the
digital signal;

a switch being electrically connected to the signal proces-
sor, wherein the signal processor controls the switch to
be open before extracting the controlling data; and

a lighting driving unit for driving the lighting device to
illuminate light based on the controlling data.

2. The address-free driving device of claim 1, wherein the

serial interface is one selected from the group consisting of
RS232, RS422 and RS485.
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3. The address-free driving device of claim 1, wherein the
signal converter is a RS485 to TTL converter.

4. The address-free driving device of claim 1, wherein the
digital signal is a standard DMX512 signal and the signal
processor is a DMXS512 signal decoder.

5. The address-free driving device of claim 1, wherein the
lighting driving unit is composed of at least one PWM (pulse
width modulation) unit and at least one driver.

6. The address-free driving device of claim 5, wherein the
driver is a current driver.

7. The address-free driving device of claim 1, wherein the
lighting device includes at least one light emitting diode
(LED) lamp or other illumination lamps.

8. A lighting fixture system comprising:

aplurality of lighting devices being electrically and serially

connected, each of the lighting devices having an
address-free driving device comprising a serial inter-
face, a signal converter, a signal processor, a switch and
a lighting driving unit, wherein the signal converter is
used to convert a signal received through the serial inter-
face into a digital signal, the signal processor is used to
extract one of a plurality of controlling data from the
digital signal, the signal processor controls the switch to
be open before extracting the controlling data, and the
lighting driving unit is used to drive the lighting device
to illuminate light based on the extracted controlling
data; and

20

6

a signal generator for generating the signal having the
plurality of controlling data corresponding to the light-
ing devices, wherein the order of the controlling data
relates to the order of the lighting devices in series con-
nection.

9. The lighting fixture system of claim 8, wherein the signal
converter is a RS485 to TTL (Transistor-Transistor-Logic)
converter.

10. The lighting fixture system of claim 8, wherein the
lighting driving unit is composed of at least one PWM unit
and at least one driver.

11. The lighting fixture system of claim 10, wherein the
driver is a current driver.

12. The lighting fixture system of claim 8, wherein the
digital signal is a standard DMXS512 signal, and the signal
processor is a DMXS512 signal decoder.

13. The lighting fixture system of claim 8, wherein the
serial interface is one selected from the group consisting of
RS232, RS422 and RS485.

14. The lighting fixture system of claim 8, wherein the
lighting device includes at least one a LED lamp or other
illumination lamps.



