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Description

[0001] The presentinvention relates to a control circuit
according to the pre-characterizing clause of claim 1.
[0002] At present, there exist three conventional
schemes for controlling an LED device, including a par-
allel control scheme, an address control scheme, and a
series control scheme respectively. The parallel control
scheme utilizes electronic lines to connect all independ-
ent lamp apparatuses and a system controller respec-
tively. The disadvantage, however, is that the parallel
control scheme costs a lot of electronic lines and results
in a problem for settling lamp apparatuses. The problem
is that distances between the lamp apparatuses and the
system controller are different since not all lamp appa-
ratuses are distributed over the same area. The address
control scheme gives all lamp apparatuses different ad-
dresses such that the system controller can control a
specificlamp apparatus by using an address correspond-
ing to the specific lamp apparatus; however, transmitting
controlling signals and address signals for the address
control scheme to control lamp apparatuses is neces-
sary. This causes problems when producing, settling,
and maintaining lamp apparatuses. The series control
scheme adds a control circuit on each lamp apparatus
and uses electronic lines to connect one lamp apparatus
to another for controlling all lamp apparatuses. The dis-
advantage of the series control scheme is that it requires
six electronic lines for control.

[0003] Thisin mind, the presentinvention aims at pro-
viding a control circuit that utilizes an input data signal
and a clock signal to generate a latch signal automatically
for controlling an LED device.

[0004] This is achieved by a control circuit according
to claim 1. The respective dependent claims pertain to
corresponding further development and improvements.
[0005] As will be seen more clearly from the detailed
description following below, the claimed control circuit
includes at least a first control module. The first control
module includes a shift register unit, a latch register unit,
an LED driving circuit, and a latch signal generator. The
shift register unit is coupled to the input data signal and
the clock signal, and the shift register unit includes at
least a shift register triggered by the clock signal to buffer
data transmitted in the input data signal. The latch reg-
ister unit is coupled to the shift register unit, and the latch
register unit includes at least a latch register triggered by
a latch signal to latch data buffered by the shift register.
The LED driving circuit is coupled to the latch register
unit and used for driving the LED device according to
data latched by the latch register. The latch signal gen-
erator is coupled to the input data signal and the clock
signal, and used for generating the latch signal according
to the input data signal and the clock signal.

[0006] Inthe following, the invention is further illustrat-
ed by way of example, taking reference to the accompa-
nying drawings. Thereof
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Fig. 1 is a diagram of a prior art LED system;

Fig. 2 is a diagram of another prior art LED system
using PWM technology;

Fig. 3 is a diagram of an embodiment of a control
circuit applied in an LED device according to the
present invention; and

Fig. 4 is a timing diagram of the input data signal,
clock signal, and the latch signal utilized by the con-
trol circuit shown in Fig. 3.

[0007] Please refer to Fig. 1. Fig. 1 is a diagram of a
prior art LED system 100. As shown in Fig. 1, the LED
system 100 comprises a plurality of LED devices 102,
104, 106. It is necessary for the LED devices 102, 104,
106 to connect themselves to the power supply voltage
level V., ground voltage level V, data signal DAT, clock
signal CLK, latch signal LAT, and the enable signal EN.
In order to prevent signals from degrading caused by the
series connection structure, extra buffer amplifiers are
added in the LED system 100 to prevent the data signal
DAT, clock signal CLK, latch signal LAT, and enable sig-
nal EN respectively from degrading. Recently, the Pulse
Width Modulation (PWM) technology has been applied
to controlling LED devices. One of the advantages of the
PWM technology is to reduce a large amount of driving
data. More and more system designers incline to (prefer
to) utilize the PWM technology for generating the latch
signal automatically instead of using the manual latch
signal and the enable signal simultaneously, Please refer
to Fig. 2. Fig. 2 is a diagram of another prior art LED
system 200 using the PWM technology, where the oper-
ation of automatically generating the latch signal is iden-
tical to that of US 2006/0125425 A1. As shown in Fig. 2,
only four electronic lines, including the power supply volt-
age level V, ground voltage level Vg, data signal DAT,
and the clock signal CLK, are needed for controlling the
LED devices 202, 204, 206 within the LED system 200.
The purpose of the PWM technology is to reduce the
above-mentioned large amount data for transmission.
Generating the latch signal automatically can be
achieved by utilizing a clock loss detection circuit to de-
tect the clock signal for checking if the clock signal is not
received in a detection period. If the clock signal is not
received in the detection period, the latch signal will be
generated to control the LED devices. The detection pe-
riod cannot be changed, however, since the detection
period hasto be setin advance forthe clock loss detection
circuit to detect the clock signal. The system will waste
a lot of time for waiting if the detection period is too long.
Oppositely, if the detection period is too short, the mini-
mum input frequency of the clock signal will be limited.
The latch signal will be generated easily by unexpected
events, and therefore the LED devices are erroneously
enabled. It is hard for the system to control the LED de-
vices precisely.

[0008] Please refer to Fig. 3. Fig. 3 is a diagram of an
embodiment of a control circuit 300 applied in an LED
device 302 according to the presentinvention. As shown
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in Fig. 3, the control circuit 300, comprising a plurality of
control modules and a micro-controller 308, is utilized for
controlling the LED device 302. Please note that, al-
though only a first control module 304 and a second con-
trol module 306 are shown in Fig. 3, this is not a limitation
of the present invention. In this embodiment, the first and
second control modules 304, 306 are coupled together
to form a series connection structure; however, in other
embodiments of the present invention, a plurality of first
control modules 304 can be coupled together to form
another series connection structure before coupling to
the second control module 306. This circuit configuration
also belongs to the scope of the present invention. The
micro-controller 308 is utilized for generating an input
data signal DAT and filling a specific data pattern into the
input data signal DAT after a driving data in the input data
signal DAT. Additionally, the micro-controller 308 further
generates a clock signal CLK and controls the clock sig-
nal CLK to remain at a specific logic level during a pre-
determined time. In this embodiment, the first control
module 304 comprises a shift register unit 312, a latch
register unit 314, an LED driving circuit 316, a latch signal
generator 318, a multiplexer 319, afirst output buffer 321,
and a second output buffer 322. The shift register unit
312, comprising a plurality of shift registers 320a, 320b,
and 320c, is triggered by the clock signal CLK for buff-
ering data transmitted in the input data signal DAT. For
example, the shift register 320a will output data regis-
tered within itself to the shift register 320b and receive
data from its input end for registering the received data
in itself when being triggered by the clock signal CLK.
Since the operation and function of the shift register is
well known to those skilled in the art, it is not detailed for
brevity. The latch register unit 314 comprises a plurality
of latch registers 322a, 322b, and 322c, which are trig-
gered by a latch signal LAT for latching data registered
by corresponding shift registers 320a, 320b, and 320c,
respectively. Please note that only three shift registers
and three latch registers are shown in Fig. 3. This is not
a limitation of the present invention, however. That is to
say, the numbers of shift registers and latch registers
adopted in each control module can be designed accord-
ing to different requirements.

[0009] The LED driving circuit 316 is utilized for driving
the LED device 302 according to the data latched within
the latch registers 322a, 322b, and 322c. In this embod-
iment, the latch signal generator 318 is utilized for gen-
erating the latch signal LAT according to the input data
signal DAT and the clock signal CLK. That is to say, the
latch signal generator 318 generates the latch signal LAT
by detecting that the clock signal CLK remains at a spe-
cificlogic level during a specific time and the specific data
pattern exists in the input data signal DAT simultaneous-
ly. In addition, the latch signal generator 318 also controls
the multiplexer 319 to output data registered in the shift
register unit 312 or the input data signal DAT selectively.
The first output buffer 321 and the second output buffer
323 are utilized for separately buffering an output of the
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multiplexer 319 and the clock signal CLK to ensure a
signal at the input end of a next control module coupled
to the first control module 304 (for example, the second
control module 306) does not degrade. Moreover, the
first and second output buffers 312, 323 also provide a
fixed delay time between the input data signal DAT and
the clock signal CLK to avoid any phase shift between
the input data signal DAT and the clock signal CLK so
that the control circuit 300 can be always stabilized.
Please note that, if the second control module 306 does
not need to transmit signals to a next control module cou-
pled to itself, the second control module 306 comprises
all elements within the first control module 304 except
the multiplexer 319, the first output buffer 321, and the
second output buffer 323. The operation and names of
elements in the second control module 306 are not de-
tailed further for brevity.

[0010] Please referto Fig. 4. Fig. 4 is a timing diagram
of the input data signal DAT, the clock signal CLK, and
the latch signal LAT utilized by the control circuit 300
shown in Fig. 3. In this embodiment, it is assumed that
shift registers are triggered by the rising edge of the clock
signal CLK. In other embodiments, however, shift regis-
ters can be triggered by other means, for example they
can be triggered by the falling edge of the clock signal
CLK. This is not a limitation of the present invention. As
shown in Fig. 4, before time Ti, the micro-controller 308
continues generating the input data signal DAT having a
driving data DAT’ and outputting a normal clock signal
CLK, and the multiplexer 319 outputs data registered in
the shift register unit 312. The shift registers in the first
and second control modules 304, 306 will be triggered
by the rising edge of the clock signal CLK, and the driving
data in the input data signal DAT will be transmitted to
the shift registers in the first control module 304 and the
second control module 306 until the driving data is reg-
istered in these shift registers exactly. Therefore, before
time Ti, the latch signal LAT continues to remain at a
stable voltage level (e.g. a high voltage level shown in
Fig. 4), preventing erroneous triggering of any latch reg-
ister, so driving the LED driving circuit 316 to control the
LED device 320 before the driving data has arrived at
the corresponding shift registers does not occur. In other
embodiments of the present invention, according to dif-
ferent schemes for triggering the latch registers, the latch
signal LAT can be controlled to be remain at a stable low
voltage level, preventing latching of data registered in
the shift registers by the latch registers. Any specific volt-
age level applied in the latch signal LAT for preventing
triggering of the latch registers also obeys the spirit of
the present invention.

[0011] When the driving data has arrived at the corre-
sponding shift registers (e.g. the transmission of the driv-
ing data is just finished at time T,), the micro-controller
308 controls the clock signal CLK to remain at a specific
logic level (e.g. a logic level "1"; however, a logic level
"0" is also suitable in other embodiments) during a pre-
determined time T shown in Fig. 4. At this time, by re-
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ceiving the clock signal CLK at the logic level "1 ", the
latch signal generator 318 controls the multiplexer 319
to stop outputting data registered in the shift register unit
312 and outputs the input data signal DAT directly to the
second control module 306 instead.

[0012] For the time being, a specific data pattern PAT
exists in the input data signal DAT. In this embodiment,
the specific data pattern PAT is a pulse signal having
eight rising edges. For an example of the latch signal
generator 318, when the latch signal generator 318 re-
ceives the clock signal CLK at the specific logic level and
the specific data pattern PAT, i.e. when the latch signal
generator 318 detects the pulse signal having eightrising
edges (at time T,) on condition that the clock signal CLK
remains at logic level "1", the latch signal generator 318
will generate the latch signal LAT having a low-level pulse
to all latch registers. After receiving the latch signal LAT
having low-level pulse, the latch registers latch data reg-
istered in the corresponding shift registers and drive the
LED driving circuit 316 to control the operation of the LED
device 302. After the predetermined time T is reached,
the clock signal CLK will become normal and another
driving data in the input data signal DAT will be transmit-
ted to all shift registers for controlling the LED device
302. According to the above-mentioned description, if
the frequency of the specific data pattern PAT is higher,
aninterval between timings for generating the latch signal
LAT and time T becomes shorter. Therefore, the prob-
lem of a long transmission waiting time is solved. Addi-
tionally, the timing of generating the latch signal LAT can
be designed according to the situation of the system load-
ing in any time since the clock signal CLK and the input
data signal DAT are controlled by the micro-controller
308. For this reason, the operating frequency of the clock
signal CLK is not limited by a minimum input frequency
compared to the prior art. Consequently, the control cir-
cuit 300 has better elasticity and reliability than conven-
tional systems. Finally, the control circuit 300 only needs
four electronic lines for providing the power supply volt-
age level V; and ground voltage level V¢, and for trans-
mitting the input data signal DAT and the clock signal
CLK to control the LED device 302. Please note that the
shift register unit 312, latch register unit 314, LED driving
circuit 316, and the latch signal generator 318 can be
integrated within a single chip for achieving the goal of
circuit integration.

[0013] Please note that any scheme for controlling the
LED device 302 according to the input data signal DAT
and the clock signal CLK obeys the spirit of the present
invention. Detecting the specific data pattern PAT is not
limited to only detecting the rising edges of the specific
data pattern PAT. For example, detecting falling edges
of the specific data pattern PAT is also suitable. In addi-
tion, detecting the rising edges of the specific data pattern
PAT is not limited to only detecting eight rising edges of
the specific data pattern PAT; any method of detecting
the specific data pattern PAT (e.g. counting signal level
transitions or measuring the frequency of the specific da-
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ta pattern)is suitable for the presentinvention. Therefore,
the waveform of the specific data pattern PAT can be
designed according to differentrequirements, i.e. any de-
signed signal can be used as the specific data pattern
PAT, providing it can be detected by the latch signal gen-
erator 318. Any modification of the specific data pattern
PAT also belongs to the scope of the present invention.
Moreover, in this embodiment, the latch registers latch
dataregistered in the corresponding shift registers when
receiving the latch signal LAT having the low-level pulse.
However, the latch registers can also latch data regis-
tered in the corresponding shift registers when receiving
a rising edge of the latch signal LAT or a falling edge of
the latch signal LAT. This also obeys the spirit of the
present invention.

[0014] Forcompleteness, various aspects ofthe inven-
tion are set out in the following numbered clauses:

1. A control circuit for controlling a Light Emitting Di-
ode (LED) device according to an input data signal
and a clock signal, comprising:

at least a first control module, comprising:

a shift register unit, coupled to the input data
signal and the clock signal, the shift register
unit comprising at least a shift register trig-
gered by the clock signal to buffer data
transmitted in the input data signal;

a latch register unit, coupled to the shiftreg-
ister unit, the latch register unit comprising
at least a latch register triggered by a latch
signal to latch data buffered by the shift reg-
ister;

an LED driving circuit, coupled to the latch
register unit, for driving the LED device ac-
cording to data latched by the latch register;
and

alatch signal generator, coupled to the input
data signal and the clock signal, for gener-
ating the latch signal according to the input
data signal and the clock signal.

2. The control circuit of clause 1, further comprising:

a micro-controller, coupled to the first control
module, for generating the input data signal and
the clock signal, where the micro-controller
stuffs the input data signal with a specific data
pattern and controls the clock signal to remain
at a specific logic level during a predetermined
time;

wherein the latch signal generator generates the
latch signal when detecting that the clock signal re-
mains at the specific logic level and the specific data
pattern exists in the input data signal.
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3. The control circuit of clause 2, wherein the latch
signal generator counts at least a specific number
of signal edges corresponding to at least one edge
type in the input data signal to detect the specific
data pattern when the clock signal remains at the
specific logic level during the predetermined time,
and the latch signal generator generates the latch
signal when the number of signal edges reaches a
predetermined value.

4. The control circuit of clause 2, wherein the micro-
controller fills the specific data pattern into the input
data signal after a driving data and controls the clock
signal to remain at the specific logic level after the
driving data is transmitted completely.

5. The control circuit of clause 2, being coupled to a
second control module serially connected to the first
control module, wherein the first control module fur-
ther comprises:

a multiplexer, coupled to the shift register unit
and the input data signal, for selectively output-
ting data buffered in the shift register unit or the
input data signal to be an input data signal of
the second control module.

6. The control circuit of clause 5, wherein the multi-
plexer chooses to transmit the input data signal into
the second control module directly after the clock
signal remains at the specific logic level, and the mul-
tiplexer chooses to transmit data buffered in the shift
register unit into the second control module after the
latch signal generator generates the latch signal.

7. The control circuit of clause 6, wherein the latch
signal generator outputs a selection control signal to
the multiplexer during the predetermined time that
the clock signal remains at the specific logic level for
controlling the multiplexer to transmit the input data
signal into the second control module directly.

8. The control circuit of clause 5, wherein the first
control module further comprises:

a first output buffer, coupled to the multiplexer,
for buffering an output of the multiplexer trans-
mitted to the second control module; and

a second output buffer, coupled to the clock sig-
nal, for buffering the clock signal transmitted to
the second control module.

9. The control circuit of clause 1, wherein the shift
register unit, the latch register unit, the LED driving
circuit, and the latch signal generator are integrated
in an integrated circuit.

10. The control circuit of clause 1, utilizing only four
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electronic lines for providing a power supply voltage,
a ground voltage, the input data signal, and the clock
signal to control the LED device.

[0015] All combinations and sub-combinations of the
above-described features also belong to the invention.

Claims

1. A control circuit (300) for controlling a Light Emitting
Diode (LED) device (302) according to an input data
signal and a clock signal, characterized by:

at least a first control module (304), comprising:

a shift register unit (312), coupled to the in-
put data signal and the clock signal, the shift
register unit (312) comprising at least a shift
register (320a, 320b, 320c) triggered by the
clock signal to buffer data transmitted in the
input data signal;

a latch register unit (314), coupled to the
shift register unit (312), the latch register
unit (314) comprising atleast alatch register
(322a, 322b, 322c) triggered by a latch sig-
nal to latch data buffered by the shift regis-
ter;

an LED driving circuit (316), coupled to the
latch register unit (314), for driving the LED
device (302) according to data latched by
the latch register (322a, 322b, 322c); and
a latch signal generator (318), coupled to
the input data signal and the clock signal,
for generating the latch signal according to
the input data signal and the clock signal.

2. The control circuit (300) of claim 1, characterized
in that the control circuit (300) further comprises:

a micro-controller (308), coupled to the first con-
trol module (304), for generating the input data
signal and the clock signal, where the micro-con-
troller (308) stuffs the input data signal with a
specific data pattern and controls the clock sig-
nal to remain at a specific logic level during a
predetermined time; wherein the latch signal
generator (318) generates the latch signal when
detecting that the clock signal remains at the
specific logic level and the specific data pattern
exists in the input data signal.

3. The control circuit (300) of claim 2, characterized
in that the latch signal generator (318) counts at
least a specific number of signal edges correspond-
ing to at least one edge type in the input data signal
to detect the specific data pattern when the clock
signal remains at the specific logic level during the
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predetermined time, and the latch signal generator
(318) generates the latch signal when the number
of signal edges reaches a predetermined value.

The control circuit (300) of claim 2, characterized
in that the micro-controller (318) fills the specific da-
ta pattern into the input data signal after a driving
data and controls the clock signal to remain at the
specific logic level after the driving data is transmitted
completely.

The control circuit (300) of claim 2, characterized
in that the control circuit (300) is coupled to a second
control module (306) serially connected to the first
control module (304), and the first control module
(304) further comprises:

a multiplexer (319), coupled to the shift register
unit (312) and the input data signal, for selec-
tively outputting data buffered in the shiftregister
unit (312) or the input data signal to be an input
data signal of the second control module (306).

The control circuit (300) of claim 5, characterized
in that the multiplexer (319) chooses to transmit the
input data signal into the second control module
(306) directly after the clock signal remains at the
specific logic level, and the multiplexer (319) choos-
es to transmit data buffered in the shift register unit
(312) into the second control module (306) after the
latch signal generator (318) generates the latch sig-
nal.

The control circuit (300) of claim 6, characterized
in that the latch signal generator (318) outputs a
selection control signal to the multiplexer (319) dur-
ing the predetermined time that the clock signal re-
mains at the specific logic level for controlling the
multiplexer (319) to transmit the input data signal
into the second control module (306) directly.

The control circuit (300) of claim 5, characterized
in that the first control module (304) further compris-
es:

a first output buffer (321), coupled to the multi-
plexer (319), for buffering an output of the mul-
tiplexer (319) transmitted to the second control
module (306); and

a second output buffer (323), coupled to the
clock signal, for buffering the clock signal trans-
mitted to the second control module (306).

The control circuit (300) of claim 1, characterized
in that the shift register unit (312), the latch register
unit (314), the LED driving circuit (316), and the latch
signal generator (318) are integrated in an integrated
circuit.
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10. The control circuit (300) of claim 1, characterized

in that the control circuit (300) utilizes only four elec-
tronic lines for providing a power supply voltage, a
ground voltage, the input data signal, and the clock
signal to control the LED device (302).

Patentanspriiche

1.

Eine Steuerschaltung (300) zum Steuern einer
Leuchtdioden- (LED-) Vorrichtung (302) gemaR ei-
nem Eingangsdatensignal und einem Taktsignal,
gekennzeichnet durch:

mindestens ein erstes Steuermodul (304), auf-
weisend:

eine Schieberegistereinheit (312), die mit
dem Eingangsdatensignal und dem Taktsi-
gnal verbunden ist, wobeidie Schieberegis-
tereinheit (312) mindestens ein Schiebere-
gister (320a, 320b, 320c) aufweist, welches
durch das Taktsignal ausgeldst wird, um in
dem Eingangsdatensignal Uibertragene Da-
ten zwischenzuspeichern;

eine Latchregistereinheit (314), die mit der
Schieberegistereinheit (312) verbundeniist,
wobei die Latchregistereinheit (314) min-
destens ein Latchregister (322a, 322b,
322c) aufweist, welches durch ein Latchsi-
gnal ausgel6st wird, um durch das Schie-
beregister zwischengespeicherte Daten zu
speichern;

eine LED-Treiberschaltung (316), die mit
der Latchregistereinheit (314) verbunden
ist, zum Treiben der LED-Vorrichtung (302)
gemal Daten, die durch das Latchregister
(322a, 322b, 322c) gespeichert sind; und
einen Latchsignalgenerator (318), der mit
dem Eingangsdatensignal und dem Taktsi-
gnal verbunden ist, zum Erzeugen des
Latchsignals gemafl dem Eingangsdaten-
signal und dem Taktsignal.

2. Steuerschaltung (300) gemaR Anspruch 1, dadurch

gekennzeichnet, dass die Steuerschaltung (300)
weiter aufweist:

einen Microcontroller (308), der mit dem ersten
Steuermodul (304) verbunden ist, zum Erzeu-
gen des Eingangsdatensignals und des Taktsi-
gnals, wobei der Microcontroller (308) das Ein-
gangsdatensignal mit einem bestimmten Mus-
ter auffiillt und das Taktsignal steuert, wahrend
einer vorbestimmten Zeit auf einem bestimmten
logischen Pegel zu bleiben; wobei der Latchsi-
gnalgenerator (318) das Latchsignal erzeugt,
wenn erkannt wird, dass das Taktsignal auf dem
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bestimmten logischen Pegel bleibt und das be-
stimmte Datenmuster in dem Eingangsdaten-
signal vorkommt.

Steuerschaltung (300) gemal Anspruch 2, dadurch
gekennzeichnet, dass der Latchsignalgenerator
(318) mindestens eine bestimmte Anzahl von Sig-
nalflanken, die zu mindestens einer Flankenart kor-
respondieren, in dem Eingangsdatensignal zahlt,
um das bestimmte Datenmuster zu erkennen, wenn
das Taktsignal wahrend der vorbestimmten Zeit auf
dem bestimmten logischen Pegel bleibt, und der
Latchsignalgenerator (318) das Latchsignal erzeugt,
wenn die Anzahl der Signalflanken einen vorbe-
stimmten Wert erreicht.

Steuerschaltung (300) gemal Anspruch 2, dadurch
gekennzeichnet, dass der Microcontroller (318)
das bestimmte Datenmuster nach einem Treiberda-
tum in das Eingangsdatensignal einfiigt und das
Taktsignal steuert, auf dem bestimmten logischen
Pegel zu bleiben, nachdem das Treiberdatum voll-
sténdig Ubertragen ist.

Steuerschaltung (300) gemafl Anspruch 2, dadurch
gekennzeichnet, dass die Steuerschaltung (300)
mit einem zweiten Steuermodul (306) verbunden ist,
das seriell mit dem ersten Steuermodul (304) ver-
bunden ist, und das erste Steuermodul (304) weiter
aufweist:

einen Multiplexer (319), der mit der Schiebere-
gistereinheit (312) und dem Eingangsdatensig-
nal verbunden ist, um wahlweise Daten, die in
der Schieberegistereinheit (312) zwischenge-
speichert sind, oder das Eingangsdatensignal
auszugeben, um ein Eingangsdatensignal fiir
das zweite Steuermodul (306) zu sein.

Steuerschaltung (300) gemafl Anspruch 5, dadurch
gekennzeichnet, dass der Multiplexer (319), unmit-
telbar nachdem das Taktsignal auf dem bestimmten
logischen Pegel bleibt, das Eingangsdatensignal
zum Ubertragen in das zweite Steuermodul (306)
auswabhlt, und der Multiplexer (319) in der Schiebe-
registereinheit (312) zwischengespeicherte Daten
zum Ubertragen in das zweite Steuermodul (306)
auswabhlt, nachdem der Latchsignalgenerator (318)
das Latchsignal erzeugt hat.

Steuerschaltung (300) gemafl Anspruch 6, dadurch
gekennzeichnet, dass der Latchsignalgenerator
(318) wahrend der vorbestimmten Zeit, in der das
Taktsignal auf dem bestimmten logischen Pegel
bleibt, ein Auswahlsteuersignal an den Multiplexer
(319) ausgibt, um den Multiplexer (319) zu steuern,
das Eingangsdatensignal direkt in das zweite Steu-
ermodul (306) zu Ubertragen.
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8.

9.

10.

Steuerschaltung (300) gemafR Anspruch 5, dadurch
gekennzeichnet, dass das erste Steuermodul
(304) weiter aufweist:

einen ersten Ausgangspuffer (321), der mitdem
Multiplexer (319) verbunden ist, zum Puffern ei-
nes Ausgangssignals des Multiplexers (319),
das an das zweite Steuermodul (306) Ubertra-
gen wird; und

einen zweiten Ausgangspuffer (323), der mit
dem Taktsignal verbunden ist, zum Puffern des
Taktsignals, das an das zweite Steuermodul
(306) Ubertragen wird.

Steuerschaltung (300) gemafR Anspruch 1, dadurch
gekennzeichnet, dass die Schieberegistereinheit
(312), die Latchregistereinheit (314), die LED-Trei-
berschaltung (316) und der Latchsignalgenerator
(318) in einer integrierten Schaltung integriert sind.

Steuerschaltung (300) gemaf Anspruch 1, dadurch
gekennzeichnet, dass die Steuerschaltung (300)
nur vier elektrische Leitungen zum Bereitstellen ei-
ner Versorgungsspannung, einer Massespannung,
des Eingangsdatensignals und des Taktsignals ver-
wendet, um die LED-Vorrichtung (302) zu steuern.

Revendications

Circuit de commande (300) pour commander un dis-
positif de Diode Electroluminescente (LED) (302) en
fonction d’un signal de données d’entrée et d’un si-
gnal d’horloge, caractérisé par :

au moins un premier module de commande
(304), comprenant :

une unité de registre a décalage (312), cou-
plée au signal de données d’entrée et au
signal d’horloge, I'unité de registre a déca-
lage (312) comprenantau moins un registre
a décalage (320a, 320b, 320c) déclenché
par le signal d’horloge pour mettre en mé-
moire tampon des données transmises
dans le signal de données d’entrée ;

une unité de registre a verrouillage (314),
couplée a l'unité de registre a décalage
(312), I'unité de registre a verrouillage (314)
comprenant au moins un registre a ver-
rouillage (322a, 322b, 322c) déclenché par
un signal de verrouillage pour verrouiller
des données mises en mémoire tampon par
le registre a décalage ;

un circuit d’attaque de LED (316), couplé a
I'unité de registre a verrouillage (314), pour
attaquer le dispositif LED (302) en fonction
des données verrouillées par le registre a
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verrouillage (322a, 322b, 322c) ; et

un générateur de signal de verrouillage
(318), couplé au signal de données d’entrée
etausignald’horloge, pour générerle signal
de verrouillage enfonction du signal de don-
nées d’entrée et du signal d’horloge.

2. Circuit de commande (300) de la revendication 1,

caractérisé en ce que le circuit de commande (300)
comprend en outre :

un microcontrdleur (308), couplé au premier mo-
dule de commande (304), pour générer le signal
de données d’entrée et le signal d’horloge, ou
le microcontréleur (308) permet de bourrer le
signal de données d’entrée avec un modéle de
données spécifique et commande le signal
d’horloge de maniére a rester a un niveau logi-
que spécifique au cours dune durée
prédéterminée ; dans lequel le générateur de si-
gnal de verrouillage (318) génére le signal de
verrouillage lorsqu’il détecte que le signal d’hor-
loge reste au niveau logique spécifique et que
le modéle de données spécifique existe dans le
signal de données d’entrée.

Circuit de commande (300) de la revendication 2,
caractérisé en ce que le générateur de signal de
verrouillage (318) compte au moins un nombre spé-
cifique de fronts de signal correspondant a au moins
un type de front dans le signal de données d’entrée
pour détecter le modéle de données spécifique lors-
que le signal d’horloge reste au niveau logique spé-
cifique au cours de la durée prédéterminée, et le
générateur de signal de verrouillage (318) génére le
signal de verrouillage lorsque le nombre de fronts
de signal atteint une valeur prédéterminée.

Circuit de commande (300) de la revendication 2,
caractérisé en ce que le microcontréleur (318) in-
troduit le modele de données spécifique dans le si-
gnal de données d’entrée aprés des données d’at-
taque et commande le signal d’horloge de maniére
a rester au niveau logique spécifique aprés que les
données d’attaque sont transmises complétement.

Circuit de commande (300) de la revendication 2,
caractérisé en ce que le circuit de commande (300)
est couplé a un deuxiéeme module de commande
(306) relié en série au premier module de commande
(304), et le premier module de commande (304)
comprend en outre :

un multiplexeur (319), couplé al'unité de registre
a décalage (312) et au signal de données d’en-
trée, pour délivrer en sortie de maniére sélective
des données mises en mémoire tampon dans
l'unité de registre a décalage (312) ou le signal
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10.

de données d’entrée pour étre un signal de don-
nées d’entrée du deuxiéme module de comman-
de (306).

Circuit de commande (300) de la revendication 5,
caractérisé en ce que le multiplexeur (319) choisit
de transmettre le signal de données d’entrée dans
le deuxieme module de commande (306) directe-
ment aprés que le signal d’horloge reste au niveau
logique spécifique, etle multiplexeur (319) choisit de
transmettre des données mises en mémoire tampon
dans l'unité de registre a décalage (312) dans le
deuxieme module de commande (306) aprés que le
générateur de signal de verrouillage (318) génére le
signal de verrouillage.

Circuit de commande (300) de la revendication 6,
caractérisé en ce que le générateur de signal de
verrouillage (318) délivre en sortie un signal de com-
mande de sélection au multiplexeur (319) au cours
de la durée prédéterminée a laquelle le signal d’hor-
loge reste au niveau logique spécifique pour com-
mander le multiplexeur (319) afin de transmettre le
signal de données d’entrée dans le deuxieme mo-
dule de commande (306) directement.

Circuit de commande (300) de la revendication 5,
caractérisé en ce que le premier module de com-
mande (304) comprend en outre :

une premiere mémoire tampon de sortie (321),
couplée au multiplexeur (319), pour mettre en
mémoire tampon une sortie du multiplexeur
(319) transmise au deuxieme module de com-
mande (306) ; et

une deuxiéme mémoire tampon de sortie (323),
couplée au signal d’horloge, pour mettre en mé-
moire tampon le signal d’horloge transmis au
deuxieme module de commande (306).

Circuit de commande (300) de la revendication 1,
caractérisé en ce que 'unité de registre a décalage
(312), l'unité de registre a verrouillage (314), le circuit
d’attaque de LED (316), et le générateur de signal
de verrouillage (318) sont intégrés dans un circuit
intégre.

Circuit de commande 300) de la revendication 1, ca-
ractérisé en ce que le circuit de commande (300)
utilise seulement quatre lignes électroniques pour
fournir une tension d’alimentation électrique, une
tension de terre, le signal de données d’entrée, et le
signal d’horloge pour commander le dispositif de
LED (302).
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