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providing the multipoint control
system

_—

transmitting an information stream

by a controller

modifying the first address by each
of the data processing units
according to the first leading
message and transmitting to the

next stage

retrieving the first data packet
corresponding to the first address
by each of the interpretive units
according to the first address, the
first length message

'

enabling each of the execution
units included in each of the
interpretive units according to
content of each of the first data
packets

end

FIG. 3
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providing the multipoint control |~ (11)
system

transmitting an information stream | — (12)
by a controller

modifying the first address by each
of the data processing units (13)
according to the first leading -
message and transmitting to the
next stage

retrieving addresses of the
controlled units by each of the
interpretive units accordingto | — (14)
each of the first addresses and
storing address in the memory
units

transmitting a second information | — (15)
stream to the interpretive units

'

retrieving contents of the second
data packet to enable each of the
execution units according tothe | —— (16)
addresses stored in the memory
unit and each of the second
addresses

FIG. 7
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METHOD FOR OPERATING MULTIPOINT
CONTROL SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention generally relates to a method for operating a
multipoint control system. The invention more particularly
relates to a method for operating a multipoint control system
with serial data stream, especially is used for controlling
lighting system such as LED lighting system.

2. Description of the Related Art

Atpresent, there are three kinds of method to drive lighting
device. One is that utilizing a control box for all of the lighting
devices which coupled by several electric cables. This archi-
tecture is simple but one problem is a mount of cables is
needed when a lots of lighting devices or distance between
lighting device and the control box is too far, which costs too
much. The second is common addressing bus architecture.
The system is divided into several buses, each buses couple
several lighting devices, each lighting device includes a con-
trol circuit and an unique ID, the system could work once
power source and signal are provided. Common addressing
bus architecture, however, includes several shortages such as
a mount of lighting devices need setting different IDs, addi-
tional switches for controlling, EPROM cost, additional set-
ting procedure, replacement of IDs when maintenance, etc.
The third is serially connected controlling architecture. A
lighting system includes a main control device to control
several lighting devices, which could be divided into several
sub-system coupled serially when the controlled point are far
away from the main control device. Each sub-system serially
connects each other, the main control device uses character-
istic of shift registers to control data when and which device
is transmitted to. Besides, a register signal is used to inform
each controlled lighting device to capture data. In this way, it
can simplify all of system in cable connection, setting and
maintenance.

Referring to FIG. 1, it is a schematic diagram of a conven-
tional control circuit of a serial connected lighting device. In
fact, it is the third architecture described as above. In FIG. 1,
it only shows five lighting device 101a-101e, cable signals
102 and 103 are the least need comprises data line DAT, clock
line CLK, latch signal LE, output enable OE for brightness
control, power source VDD and ground GND. Each of light-
ing devices 101a-101e coupled together by the connection
signal 103.

Referring to FIG. 2, it is a block diagram of a lighting
device shown in FIG. 1. There are only, but not limited to, four
circuitry for explanation. Signal group 210 is input signal and
signal group 211 is output signal. Four D type latches
203a~203d construct a S-R shift register which receives a
clock CLKI, stores DATI sequentially into the latches
203a~203d and outputs inner data to the next lighting device
through another data line DATAO.

After data shifting, the latch signal LEI drives four D type
latches 203a~203d to output data to another group D type
latches 202a~202d, then the LED driving circuit 201 drives
the outside LED 213a~213c¢, the bufter 206 is an output buffer
for buffering data signals. Besides, output buffer may be built
in some system for transmitting OEI, LEI and CLKI which
extend distance between each of serially connected devices
by amplifying data signal and clock signal. But the data latch
signal is needed because of the data shifting. Therefore, three
signal lines are needed between one point and another. It costs
more and the reliability is lower when there are lots of point
and far distance between these points. To improve this archi-
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tecture, one method called clock fail detect is used to drive
lighting device serially connected system. This kind of sys-
tem needs to stop clock signal unnaturally and also limits the
application of frequency of clock signal. In addition, it needs
to retransmit all of data even though only one point needs
update.

The second architecture is a system called DMX-512 or
12C. Each one of points needs a preset address, for example,
which set by external DIP switches or by a programmable
non-volatile memory. But setting is inconvenient and also
causes high cost when maintain a part of system. An external
addressing method and address coordination mechanism is
provided, but still increases cost and complexity of design.

It is understood that a method for operating a multipoint
system is needed in this market. The method is expected low
cost, needs less control signals and selectively random
addressing.

BRIEF SUMMARY OF THE INVENTION

To solve the disadvantage of the prior art. The present
invention provides a method for operating a multipoint con-
trol system which makes simple setting, low cost and easily
maintain.

To achieve these aspects mentioned above, the present
invention provides a method for operating a multipoint con-
trol system comprises providing the multipoint control sys-
tem, wherein the multipoint control system includes a plural-
ity of controlled units serially connected, each of the
controlled units has a execution unit and an interpretive unit,
each of the interpretive unit has a data processing unit and a
memory unit; transmitting an information stream by a con-
troller, wherein the information stream includes a first start
packetand a plurality of first data packets, the first start packet
includes a first leading message, a first address, and a first
length message; modifying the first address by each of the
data processing units included in each ofthe interpretive units
according to the first leading message and transmitting to the
next stage; retrieving the first data packet corresponding to
the first address by each of the interpretive units according to
the first address, the first length message; and enabling each
of'the execution units included in each of the interpretive units
according to content of each of the first data packets.

The present invention also provides a method for operating
a multipoint control system comprises (1) providing the mul-
tipoint control system, wherein the multipoint control system
includes a plurality of controlled units serially connected,
each of the controlled units has a execution unit and an inter-
pretive unit, each of the interpretive unit has a data processing
unit and a memory unit; (2) transmitting an information
stream by a controller, wherein the information stream
includes a first start packet, the first start packet includes a first
leading message, and a first address; (3) modifying the first
address by each of the data processing units included in each
of'the interpretive units according to the first leading message
and transmitting to the next stage; (4) retrieving addresses of
the controlled units by each of the interpretive units according
to each of the first addresses and storing address in the
memory units; (5) transmitting a second information stream
to the interpretive units, the second information stream
includes a second start packet and at least one second data
packet, the second start packet has a second leading message
and a second address; and (6) retrieving contents of the sec-
ond data packet to enable each of the execution units accord-
ing to the addresses stored in the memory unit and each of the
second addresses, and back to the step (5).
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By doing so, the system can support multipoint fast
addressing, does not need additional addressing hardware,
has less signal lines and function of random addressing. In
addition, it does not transmit all of data but only transmits data
and address for the corresponding updated point to change the
status of the controlled unit.

A detailed description is given in the following embodi-
ments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading the
subsequent detailed description and examples with refer-
ences made to the accompanying drawings, wherein:

FIG. 1 is a schematic diagram of a conventional control
circuit of a serial connected lighting device;

FIG.2is ablock diagram of a lighting device shown in FIG.
1

FIG. 3 is a flow chart for illustrating a method for operating
a multipoint control system according to an embodiment of
the present invention;

FIG. 4 is a schematic diagram of a multipoint control
system according to one embodiment of the present inven-
tion;

FIG. 5 is a schematic diagram of a first data information
stream according to an embodiment of the present invention;

FIG. 6 is a schematic diagram of a second data information
stream according to an embodiment of the present invention;
and

FIG. 7 is a flow chart for illustrating a method for operating
amultipoint control system according to another embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Several exemplary embodiments of the invention are
described with reference to FIGS. 3 through 7, which gener-
ally relate to a method for operating a multipoint control
system. It is to be understood that the following disclosure
provides various different embodiments as examples for
implementing different features of the invention. Specific
examples of components and arrangements are described in
the following to simplify the present disclosure. These are, of
course, merely examples and are not intended to be limiting.
In addition, the present disclosure may repeat reference
numerals and/or letters in the various examples. This repeti-
tion is for the purpose of simplicity and clarity and does not in
itself dictate a relationship between the various described
embodiments and/or configurations.

Referring to FIG. 3, it is a flow chart for illustrating a
method for operating a multipoint control system according
to an embodiment of the present invention. The method com-
prises the following steps:

(1) providing the multipoint control system, wherein the
multipoint control system includes a plurality of controlled
units (for example, a LED driver and LED) serially con-
nected, each of the controlled units has a execution unit (for
example, LED) and an interpretive unit, each of the interpre-
tive unit has a data processing unit and a memory unit,
wherein the information stream is composed of a clock signal
and a data signal or a couples of signals which could be
decoded to the clock signal and the data signal.

(2) transmitting an information stream by a controller (for
example, a control IC), wherein the information stream
includes a first start packet and a plurality of first data packets,
the first start packet includes a first leading message, a first
address, and a first length message, wherein the information
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stream is composed of a clock signal and a data signal or a
couples of signals which could be decoded to the clock signal
and the data signal.

(3) modifying the first address by each of the data process-
ing units included in each of the interpretive units according
to the first leading message and transmitting to the next stage,
but other information is not changed.

(4) retrieving the first data packet corresponding to the first
address by each of the interpretive units according to the first
address, the first length message. Because each of controlled
units is serially connected, the first data packet corresponding
to each of controlled units arrives in different time slot. For
synchronization, the controller may selectively transmit the
first data packet which has long propagation delay before
transmit the first data packet having short propagation delay.

(5) enabling each of the execution units included in each of
the interpretive units according to content of each of the first
data packets. Each of the controlled unit calculates time of
arrival of the first data packet selectively based on first
address, the first length message and propagation delay
between stages to achieve action synchronously.

(6) End of this procedure.

Referring to FIG. 4, it is a schematic diagram of a multi-
point control system according to one embodiment of the
present invention. FIG. 5 is a schematic diagram of a first data
information stream according to an embodiment of the
present invention. Please refer FIG. 3 to FIG. 5 at the same
time. In FIG. 4, a multipoint control system 100 is provided.
The multipoint control system 100 includes a plurality of
controlled units 1001-1007 (for example, the controlled unit
includes a LED driver and LED). Each of the controlled unit
1001-1007~ includes an execution unit 1101-1102 (for
example, LED) and an interpretive unit 1201-120%, each of
interpretive unit 1201-120# includes a data processing unit
1301-1307 and a memory unit 1401-140z. A controller 150
(for example, a control IC) transmits a data stream as shown
in FIG. 5. The data stream includes a first start packet 1510
and a plurality of first data packet 1511-151», wherein the
packet 1511 belongs to the last stage of controlled units. The
first start packet is followed by the packet 1511. The last
transmitted packet 151z belongs to the controlled unit
directly connected to the controller 150. The first packets
1511-151#» includes first red light information 15117-1511#7,
first green light 1511¢-151xg and first blue light information
15115-151nb. The first start packet 1510 includes a first lead-
ing message 15101, a first address 15102 and a first length
information 15103, wherein the information stream 170 is
composed of a clock signal 172 and a data signal 171 or the
information stream 171 is composed of signals which could
be decoded to the clock signal 172 and the data signal 171.
Each of interpretive units 1201-1207» makes the data process-
ing unit 1301-1307 to modify the first address 15102 and
transmit to the next stage. Each of the interpretive units
retrieves a first data packet 1511-151# corresponding to a first
address 15102 according to the first address 15102 and the
first length information 15103, and stores first data packet
1511-151#% in the memory units 1401-140z. It is noted that
counting of each of data processing unit 1301-130# is difter-
ent because the interpretive unit 1201-120% refers the first
leading message 15101. That means every one of the con-
trolled units 1001-100x has different address. Each one of the
interpretive units 1201-120% drives each of execution units
1101-1107 according to the content of each of the first data
packets 1511-151#. This invention, in this way, is provided to
transmit a first data stream 151 to a multipoint control system
100 which could address and drive the controlled units 1001-
1007 soon and decrease complexity of addressing of the
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controlled units 1001-1007. Besides, every one of the con-
trolled unit 1001-1007 could operate synchronously. Even if
the data stream is not arranged as above, each of the con-
trolled unit can calculates time of arrival of the first data
packet selectively based on first address 15102, the first
length message 15103 and propagation delay between stages
to achieve action synchronously.

Referring to FIG. 6, it is a schematic diagram of a second
data information stream according to an embodiment of the
present invention. Please also refer to FIG. 3 and FIG. 4. In
this embodiment, a plurality of controlled units 1001-1007
are addressed by the first leading message 15101 and the first
address 15102. For example, if a user wants to change status
of'one ofthe controlled units (ex. the unit 1003), the controller
150 only transmits a second data stream 161 to the interpre-
tive units 1201-1207, wherein the second data stream 161
includes a second start packet 1610 and at least one second
data packet 1613. The second data packet 1613 includes
second red light information 16137, second green light 1613g
and second blue light information 16135. The second start
packet 1610 includes a second leading message 16101, a
second address 16102 and a number change information
16103. Each of interpretive units 1201-120% receives the
second leading message 16101, makes the data processing
unit 1301-1307 to modify the second address 16102 and
transmits to the next stage. Each interpretive units 1201-120x
retrieves the second data packet 1613 to enable each of execu-
tion units 1101-1107 according to the address stored in the
memory unit 1401-1407 and the second address 16102. By
doing so, it needs not to transmit all of data packet for con-
trolling one of the controlled units, it needs only repeat the
steps as described above.

Referring to FIG. 7, it is a flow chart for illustrating a
method for operating a multipoint control system according
to another embodiment of the present invention. The method
comprises the steps as follow:

(11) providing the multipoint control system, wherein the
multipoint control system includes a plurality of controlled
units (for example, LED driver and LED) serially connected,
each of the controlled units has a execution unit and an inter-
pretive unit, each of the interpretive unit has a data processing
unit and a memory unit.

(12) transmitting an information stream by a controller,
wherein the information stream includes a first start packet,
the first start packet includes a first leading message, and a
first address, wherein the information stream is composed of
a clock signal and a data signal or the information stream is
composed of signals which could be decoded to the clock
signal and the data signal;

(13) modifying the first address by each of the data pro-
cessing units included in each of the interpretive units accord-
ing to the first leading message and transmitting to the next
stage but other information is not changed.

(14) retrieving addresses of the controlled units by each of
the interpretive units according to each of the first addresses
and storing address in the memory units;

(15) transmitting a second information stream to the inter-
pretive units, the second information stream includes a sec-
ond start packet and at least one second data packet, the
second start packet has a second leading message, a second
address and a change number information; and

(16) retrieving contents of the second data packet to enable
each of the execution units according to the addresses stored
in the memory unit and each of the second addresses, and
back to the step (15).

Methods and systems of the present disclosure, or certain
aspects or portions of embodiments thereof, may take the
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form of program code (i.e., instructions) embodied in media,
such as floppy diskettes, CD-ROMS, hard drives, firmware,
or any other machine-readable storage medium, wherein,
when the program code is loaded into and executed by a
machine, such as a computer, the machine becomes an appa-
ratus for practicing embodiments of the disclosure. The meth-
ods and apparatus of the present disclosure may also be
embodied in the form of program code transmitted over some
transmission medium, such as electrical wiring or cabling,
through fiber optics, or via any other form of transmission,
wherein, when the program code is received and loaded into
and executed by a machine, such as a computer, the machine
becomes an apparatus for practicing and embodiment of the
disclosure. When implemented on a general-purpose proces-
sor, the program code combines with the processor to provide
aunique apparatus that operates analogously to specific logic
circuits.

While the invention has been described by way of example
and in terms of the preferred embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments. To the contrary, it is intended to cover various modi-
fications and similar arrangements (as would be apparent to
those skilled in the art). Therefore, the scope of the appended
claims should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrangements.

What is claimed is:

1. A method for operating a multipoint control system,
comprising:

providing the multipoint control system, wherein the mul-

tipoint control system includes a plurality of controlled
units serially connected, each of the controlled units has
a execution unit and an interpretive unit, each of the
interpretive unit has a data processing unit and a memory
unit;

transmitting an information stream by a controller, wherein

the information stream includes a first start packet and a
plurality of first data packets, the first start packet
includes a first leading message, a first address, and a
first length message;

modifying the first address by each of the data processing

units of a present controlled unit included in each of the
interpretive units according to the first leading message
and transmitting to the next controlled unit;

retrieving the first data packet corresponding to the first

address by each of the interpretive units according to the
first address, the first length message; and

enabling each of the execution units included in each of the

interpretive units according to content of each of the first
data packets;

wherein the first data packet having long propagation delay

is selectively transmitted by the controller before the
first data packet having short propagation delay so as to
synchronously transmit the plurality of first data packets
to the controlled units.

2. The method as claimed in claim 1, wherein the con-
trolled unit is a lighting device.

3. The method as claimed in claim 1, wherein the con-
trolled unit comprises a LED driver and a LED.

4. The method as claimed in claim 1, wherein the informa-
tion stream is composed of a clock signal and a data signal.

5. The method as claimed in claim 4, wherein the informa-
tion stream is composed of signals which could be decoded to
the clock signal and the data signal.

6. The method as claimed in claim 1, wherein time of
arrival of the first data packet is selectively calculated by the
each of the controlled unit according to the first address, the
first length message and propagation delay between stages.
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7. A method for operating a multipoint control system,

comprising:

(1) providing the multipoint control system, wherein the
multipoint control system includes a plurality of con-
trolled units serially connected, each of the controlled
units has a execution unit and an interpretive unit, each
of the interpretive unit has a data processing unit and a
memory Unit;

(2) transmitting an information stream by a controller,
wherein the information stream includes a first start
packet and a plurality of first data packets, the first start
packet includes a first leading message, and a first
address;

(3) modifying the first address by each of the data process-
ing units included in each of the interpretive units
according to the first leading message and transmitting
to the next controlled unit;

(4) retrieving the first data packet corresponding to the first
address and retrieving addresses of the controlled units
by each of the interpretive units according to each of the
first addresses and storing address in the memory units;

(5) transmitting a second information stream to the inter-
pretive units, the second information stream includes a
second start packet and at least one second data packet,
the second start packet has a second leading message and
a second address; and

5
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(6) retrieving contents of the second data packet to enable
each of the execution units according to the addresses
stored in the memory unit and each of the second
addresses, and back to the step (5);

wherein the first data packet having long propagation delay
is selectively transmitted by the controller before the
first data packet having short propagation delay so as to
synchronously transmit the plurality of first data packets
to the controlled units.

8. The method as claimed in claim 7, wherein the con-

trolled unit is a lighting device.

9. The method as claimed in claim 7, wherein the con-
trolled unit comprises a LED driver and a LED.

10. The method as claimed in claim 7, the information
stream is composed of a clock signal and a data signal.

11. The method as claimed in claim 10, wherein the infor-
mation stream is composed of signals which could be
decoded to the clock signal and the data signal.

12. The method as claimed in claim 7, wherein the second
data packet having long propagation delay is selectively
transmitted by the controller before the second data packet
having short propagation delay so as to synchronously trans-
mit plurality of second data packet to the controlled units.



