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Full -color LED pixel lamp drive and control circuit

Abstract

The utility model provides a full -color LED pixel lamp drive and control circuit, including serial
decoder module, data shaping module, PWM control module, inside oscillator OSC, output driver
module, reference voltage source, and switch tube Q1, switch tube Q2, switch tube Q3, constant
current control module, and switch tube Q4, be controlled emitting diode LED1, LED2, LED3's anodal
and negative pole respectively with switch tube Q1, Q2, Q3's source electrode links to each other
with the drain electrode, switch tube Q1, Q2, Q3, Q4 couples together through the mode of
establishing ties. Full -color LED pixel lamp drive and control circuit for the operating current of
whole pixel can effectively reduce, has improved the work e�ciency of LED pixel lamp, reduced the
pressure drop of circuit board, and furthest has guaranteed that the pixel can reach the unanimous
effect of good mixed light when long distance transmission very.
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Description translated from Chinese

Full-color LED pixel lamp driving control circuit

FIELD

[0001] The present invention relates to a technical �eld LED lamp, particularly to a full-color LED pixel lamp drive control circuit.

Background technique

Claims (4) translated from Chinese

A full-color LED pixel lamp drive control circuit comprises a serial decoding module, a data shaping module, the PWM control module, the OSC internal oscillator, the output
driver module, a reference voltage source, and the switch Q1, the switch Q2, switch tube Q3, the decoding module receives serial DIN terminal transmitted an external control
signal, the decoded signal is transmitted to the PWM portion of the control module, the rest of the data to the external module output DO shaped end pixel, and passed to the
next pixel , PffM serial decoding module from the control module to receive data into control signals of different duty cycles, and drive the three switching transistor Q1 through
the output drive module, Q2, Q3, characterized by further comprising: output driver a current source for setting the value of the entire series circuit in series and the constant
current constant current control module, and a switching transistor Q4 is connected to the constant current control module of the control module, the switching module
connected to the transistor Q4 is grounded, the switch Q4 a drain connected to the drain of the switching transistor Q3, the light emitting diode controlled LEDl, 1 ^ 02,1 ^ 03 the
positive and negative electrodes, respectively ridiculed switch, the source and drain electrodes 02 and 03 Even, pair of switch, 02,03,04 in series connection, switch Ql, Q2, Q3
are connected to the gate of the output driver module, the drain of switch transistor Q4 is connected to the drain of Q3, a switching transistor Q4 in turn control the LED current
value of the constant current circuit and across the series circuit on and off.

The full-color LED lamp according to the pixel drive control circuit according to claim 1, characterized in that the source electrode of the switch Q3 is connected to the
drain of the switching transistor Q2, the source electrode of transistor Q2 switch the switch Ql a drain connected to the source of the switch Ql and the controlled power
driving the light emitting chip is connected to the light emitting diode LEDl, LED2, LED3 are connected in series, the controlled light emitting chip is also connected to the
positive power supply driving the light emitting diode LEDl.

The full-color LED lamp according to the pixel drive control circuit according to claim 1, characterized in that said switching transistor Ql, Q2,03 that? Progenitor type) 3,
the switch 04 is a type progenitor ~) 3.

According to claim 1 to 3, any one pixel of the full-color LED lamp drive control circuit, wherein the switch Ql to control the light emitting diode LEDl of the on-time duty
control signal, the switch Ql when turned on, the light emitting diode LEDl is off, when the switch Ql is closed, the arc tube is turned LEDl light emitting state: switching
transistor Q2 to control the conduction time of the light emitting diode LED2 according to the duty ratio of the control signal, the switch Q2 is turned on when switch Q3 to
control the light emitting diode LED3 according to the on-time duty cycle of the control signal, the switch Q3 is turned on; when the light emitting diode LED2 is turned off
when the switch Q2 is off, light emitting diode LED2 is turned emission state a light emitting diode LED3 is turned off, and the switch Q3, off, light emitting diode LED3 is
turned emission state, Q2, Q3 and the light emitting diodes LED1, LED2, on-current LED3 alternately adjust the brightness of the light emitting chip via the switch Q1,
when the switch Q4 is turned off, the light emitting diode LED1, LED2, LED3 are off, the switch Q4 is turned oN, the entire loop current constant current circuit is set in
accordance with Value constant.
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[0002] As shown in FIG 1, the driving circuit in the prior art full-color LED lamp of pixels comprising: a serial decoding module, a data shaping module, PffM control
module, 0SC the internal oscillator, the output driver module, a reference voltage source, and switch Q1, the switch Q2, switching transistor Q3. Serial decoding module
receiving an external control signal DIN is transmitted, the decoded signal is transmitted to the PffM part of the control module, the rest of the signal to the outside
through the DO terminal pixel data shaping module, and passed to the next pixel, the present comprising a light emitting diode LED pixels R, G, B three primary colors 1,
LED2, LED3. PTOl control module receives from the decoding module of the serial data is converted into control signals of different duty cycles, and drive the output
driver through three switch modules

01,02,03. A pair, and then control the peripheral 02,03 with 1?, Three-color light emitting diodes 6,8 ^ 1 ^ 02,1 01,1 03 ^ of the light emitting chip. Wherein the switch Ql and
the gate driver output module is connected to the source switch transistor Ql is grounded, the drain of the switching transistor Ql is connected LEDl negative electrode,
positive electrode and 5V LEDl drive power connection; switch Q2 gate an output electrode connected to a drive module, the source of switch Q2 is grounded, the drain of
switching transistor Q2 is connected to the negative electrode of the LED2 and LED2 and 5V positive drive power connector; output switch driver module is connected
with the gate of Q3, source of the switching transistor Q3 is grounded, and the drain of the switching transistor Q3 is connected to the negative LED3, LED3 and 5V
positive drive power connection.

[0003] The circuit shown in FIG. 1, the driving circuit is provided with red, green, and blue output port OUTR channels, OUTG, OUTB, each port on the switch control the
three colors, each switch output constant current, a current three channels connected in parallel, thus the current of each LED pixel is three times single lamp LED lamp
current channel.

[0004] visible, so that the parallel control the total current of each LED pixel lamp current is large as compared to a single channel three times. If a channel is calculated in
the 20mA current, the circuit shown in FIG. 1 one LED pixel, that is, a current pixel LED light will reach 60mA, assuming there are 100 pixels LED lamps are connected in
parallel, the total current demand LED pixel lamps are 60mA * 100 th = 6A, and then if the wire for connecting the LED lamp pixels 0.5 ohm impedance line voltage drop
generated due to the wire line will be up to 6A * 0.5 ohms = 3V. Wherein the LED lamp itself, the pressure drop and the switch itself, each of the LED lamps must be more
than 3.8V voltage to satisfy the condition of constant current, and therefore, in general, the light emitting chip circuit shown in FIG. 1 is a driving power supply 5V, when
the voltage is lower than 3.8V, the light emitting LED lamp is no longer constant. In the above-described pixel LED lamp 100 are connected in parallel, for example, the line
voltage drop is generated in the wire 3V, the voltage drop is only used for the light emitting 2V, so that when the parallel light a certain number of LED pixels, the pixels
before and after the point will be inconsistent , each LED pixel reach constant light effect is generated before and after the LED light mixing inconsistency.

[0005] The driving power voltage is assumed to improve the light emitting chip, for example, to increase from the original 5V 12V, to compensate for problems caused by
the wire 3V voltage drop generated by the LED light before and after mixing to bring light inconsistent, however, it will generate a new problem:

[0006] due to the driving power source voltage of 12V, so the power of each pixel is 12V * 60mA = 0.72W, the LED lamp to work properly at a voltage of about 3V, each
pixel is actually used for the light emitting power 3V * 60mA = 0.18W. Thus, in the driving power source voltage is 12V, the power loss due to heat up to 0.72W-0.18ff =
0.58 W. Visible, the pixel current �owing through the LED lamp not only did not decrease, but increases the power consumption, severe fever product, reducing the
product quality, safety problems easily occur, and therefore, full-color LED pixel light of the prior art can not use a high drive power supply voltage. SUMMARY

[0007] To this end, the present invention is to solve the technical problem are: to provide a full-color LED pixel lamp drive control circuit, to reduce the operating current for
each pixel, so that even when a large pressure drop in the line also allows LED achieve the effect of light constant, effective solution mixed light lamp LED pixel
inconsistent.

[0008] Accordingly, the present invention provides an all-color LED pixel switch lamp drive control circuit comprises a serial decoding module, a data shaping module, the
PWM control module, 0SC the internal oscillator, the output driver module, a reference voltage source, and tube Q1, the switch Q2, the switch Q3, serial decoding module
receives an external control signal DIN is transmitted from the transmitting portion of the decoded signal to the PWM control module, the rest of the data shaping module
to the outside end of the pixel DO and passed to the next pixel, the PWM control module decodes the data received from the module into the serial control signals of
different duty cycles, and drive through the output drive module three switch Q1, Q2, Q3, said full pixel color LED lamp drive control circuit further comprises: an output
driver module for connection set current value and constant throughout the series circuit of the constant current control module in series, and the switch transistor Q4 is
connected to the constant current control module, a constant current the control module switches the source of transistor Q4 is grounded, the drain of switch transistor
Q4 connected to the drain of the switching transistor Q3, the light emitting diode controlled LED1, LED2, LED3 positive And switch Q1, Q2,93 source and a drain
respectively connected to the negative electrode, a pair of the switch, in series connection 02,03,04, pair of switch, 02, 03 are connected to the gate of the output driver
module the drain of the switch transistor Q4 is connected to the drain of Q3, the switching transistor Q4 is turned off and for setting the constant current value of the
entire circuit.

[0009] wherein the drain of the switching transistor Q4 is connected to the drain of the switching transistor Q3, the source switch transistor Q3 is connected to the drain
of the switching transistor Q2, the switch connected to the drain and source of the switch Ql and Q2 source switch Ql and the controlled power driving the light emitting
chip is connected to the light emitting diode LED 1, LED2, LED3 are connected in series, the controlled light emitting chip is also connected to the positive power supply
driving the light emitting diode LEDl.

[0010] The switch teased, 02,03 is Jie type plate) 3, the switch 04 is a type ~ dish) 3.

[0011] wherein the switch Ql according to the duty control signal to control the light emitting diode LEDl conduction time, when switch Ql is turned on, the light emitting
diode LEDl is off, when the switch Ql is closed, the arc tube is turned LEDl through the light emitting state: switch Q2 in accordance with a control signal to control the
duty ratio of the light emitting diode LED2 conduction time, when the switch Q2 is turned on, light emitting diode LED2 is turned off when the switch Q2 is off, light
emitting diode LED2 is turned emission state; when switch Q3 to control the light emitting diode LED3 according to the on-time duty cycle of the control signal, the switch
Q3 is turned on, light emitting diode LED3 is turned off when switch Q3 is closed, the light emitting diode LED3 is turned emission state, Q2, Q3 and the light emitting
diodes LED1, LED2, LED3 is turned on current through the switch Ql, alternately, brightness adjustment of the light emitting chip, when the switch Q4 is turned off, the light
emitting diode LEDl, LED2, LED3 are off, transistor Q4 when turned on, the entire loop current constant current circuit according to a set value.

[0012] The present invention full-color LED pixel lamp drive control circuit, for setting the current value by increasing the overall series circuit connected in series and the
constant current constant current control module, and the constant current control module connected to an output of the drive module switching transistor Q4 is
connected, and the light emitting diode 1 emitting charged 01,1 ^ ^ ^ 03 02,1 positive and negative electrodes respectively switch (>) 1, (>) 2, and a source connected to
the drain of Q3 , switch Ql, Q2, Q3, Q4 are connected together in series by way so that the entire operating current of the pixels is effectively reduced, improving the
e�ciency of the LED pixel lamp, the voltage drop from the circuit board, to ensure maximum when the pixels are long-distance transmission can be achieved consistent
with good light mixing effect.

BRIEF DESCRIPTION

[0013] FIG. 1 is a circuit diagram of a full-color LED pixel driving lamps in the prior art;

[0014] FIG. 2 embodiment the novel drive circuit diagram of a full-color LED lamp of pixels present invention.

Detailed ways

[0015] Next, detailed description in conjunction with the accompanying drawings of the present invention carried out.
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[0016] 1, the present embodiment provides a full-color LED pixel lamp drive control circuit comprises a serial decoding module, a data shaping module, a control module
PBi, 0SC the internal oscillator, the output driver module, the reference voltage source, and the switch Q1, the switch Q2, the switch Q3, serial decoding module receives
an external control signal DIN is transmitted from the transmitting portion of the decoded signal to the PWM control module, the rest of the data shaping module output
to the pixels DO external end point, and passed to the next pixel, the PWM control module from the decoding module to receive the serial data into control signals of
different duty cycles, and drive the three switch drive module through the output Ql, Q2, Q3, especially the above-described full-color LED pixel lamp drive control circuit
further comprises: an output driver module for connection set current value and constant throughout the series circuit of the constant current control module in series,
and connected to the constant current control module switching transistor Q4, transistor Q4 and the gate of the constant current source control module connected to the
switch Q4 is grounded, the drain of switch transistor Q4 connected to the drain of the switching transistor Q3, are Light-emitting diodes LED1, LED2, LED3, respectively,
positive and negative electrodes of the switching tube Q1, Q2, Q3 and the source and drain are connected, the switch Q1, Q2, Q3, Q4 connected in series through, the
switch Ql, Q2, Q3 a gate driving module connected to the output, the drain of switch transistor Q4 is connected to the drain of Q3, the switching transistor Q4 is turned off
and for setting the constant current value of the entire circuit.

[0017] The drain of the switching transistor Q4 is connected to the drain of the switching transistor Q3, the source switch transistor Q3 is connected to the drain of the
switching transistor Q2, the source switch transistor Q2 is connected to a drain of the switching transistor Ql, switching the source is connected to the tube Ql controlled
driving power of the light emitting chip, the light emitting diode LEDl, LED2, LED3 are connected in series, the controlled light emitting chip is also connected to the
positive power supply driving the light emitting diode LEDl.

[0018] The switching transistor Ql, Q2,03 that? Type plate) 3, the switch 04 is a type ~ dish) 3.

[0019] wherein the switch Ql according to the duty control signal to control the light emitting diode LEDl conduction time, when switch Ql is turned on, the light emitting
diode LEDl is off, when the switch Ql is closed, the arc tube is turned LEDl through the light emitting state: switch Q2 in accordance with a control signal to control the
duty ratio of the light emitting diode LED2 conduction time, when the switch Q2 is turned on, the light emitting diode LED2 is turned-off state, when the switch Q2 is off,
light emitting diode LED2 is turned emission state; when switch Q3 to control the light emitting diode LED3 according to the on-time duty cycle of the control signal, the
switch Q3 is turned on, light emitting diode LED3 is turned off when switch Q3 is closed, the light emitting diode LED3 is turned emission state, Q2, Q3 and the light
emitting diodes LED1, LED2, LED3 is turned on current through the switch Ql, alternately, brightness adjustment of the light emitting chip, when the switch Q4 is turned
off, the light emitting diode LEDl, LED2, LED3 are off, transistor Q4 when turned on, the entire loop current constant current circuit according to a set value.

[0020] Ql switch to control the light emitting diode LEDl of the on-time duty output driving control signals sent by the module when the switch Ql is turned on, the light
emitting diode LEDl disconnected; turned off when the switch Ql , the light emitting diode LEDl is turned on.

[0021] The switching transistor Q2 to the output driver module issues a control signal to control the duty ratio of the light emitting diode LED2 conduction time, when the
switch Q2 is turned on, the light emitting diode LED2 is turned off; when the switch Q2 is turned off, light emitting diode LED2 is turned on.

[0022] The switching transistor Q3 output drive module sent by the on-time duty cycle of the control signal B controls when switch Q3 is turned on, light emitting diode
LED3 is disconnected; When the switch Q3 is turned off, the light emitting diode LED3 is turned on.

[0023] Thus, through the switch Q1 Q2, Q3 and the light emitting diodes LED1, LED2, LED3 alternately conducting current, it can achieve the purpose of adjusting
luminance controlled chip.

[0024] The constant current control means for setting the current value of the entire series circuit, connected in series and a constant current. Transistor Q4 for
controlling the entire series circuit current on and off. When the switch Q4 is turned off, the light emitting diode LED1, LED2, LED3 lights up, the light emitting diode LEDl,
LED2, LED3 and the transistor Q1, Q2, Q3 current is zero. When the switch Q4 is turned on, the entire loop current constant current circuit according to a set value. When
the switch Ql is turned on, the switch Q2, Q3, non-conductive, the light emitting diode LEDl is off, light emitting diode LED2, LED3 normal light, current �ows through the
switch Q1, the light emitting diodes LED2, LED3, reaches the negative power supply switch Q4 , so that switch Q1, the light emitting diode LED2, LED3 current �owing
through the same, so as to achieve a constant current.

[0025] Further, it can be seen from the above technical solutions: the switch Ql, Q2, Q3 for adjusting only the light emitting diode and the gradation thereof into contact,
does not participate in the entire constant current control value, the value of the constant current control of the entire circuit only with switching transistor Q4 and a
control circuit related.

Driven embodiment provides a case where an all-pixel color LED lamp drive control circuit, in series by using the current technical solution can be achieved at higher
voltages, e.g. controlled light emitting chip of the driving power voltage of 12V [0026] The present LED lamp, as compared to the background art embodiment of the
parallel effective e�ciency of 20%. the reason is:

[0027] In still background art, the current per LED channel is calculated 20mA, the present embodiment the total driving current control circuit of the controlled light
emitting chip of each LED pixel pixel Example full-color LED lamp driver is 20mA , at least the drive voltage 3V * 3 = 9V, the total power of each LED pixel lamp is 12V * 20
mA = 0.24W, which is compared to the total power of each LED pixel lamp according to the background art 5V * 60 mA = 0.3W of power savings of 20%, effectively
reducing the power consumption of the LED light emission.

[0028] Further, the present embodiment provides a full-color LED pixel lamp drive control circuit, in series by using the technical solution of the current, so that the light
emitting diode of each current �owing through each LED pixel lamp current �owing through the same, even when the light emitting chips charged in parallel by many LED
light pixels produced high wire line drop, such that the drive voltage is reduced to 9V, still will not affect the action of the constant current switching transistor Q4.

[0029] Thus, full-color LED lamp provided in the pixel drive control circuit of the present embodiment is more convenient in practical applications, an effective solution to
the pixels when the long-distance transmission can be achieved very good light mixing effect consistent problem.

[0030] As described above, the present embodiment of the full-color LED pixel lamp drive control circuit, connected to the output by increasing the driving current value
setting module for the entire series circuit of constant current and constant series current control module, switching transistor Q4 is connected to the constant current
control module, and the light emitting diode LED1 on the controlled light emitting chip, LED2, LED3, respectively, positive and negative electrodes of the switching tube,
02, 03 of the drain and source connected to switch , connected by way 02,03,04 in series such that the entire operating current of the pixels is effectively reduced,
improving the e�ciency of the LED pixel lamp, the voltage drop from the circuit board, to ensure maximum pixel point possible to achieve a good light mixing effect is
consistent with long-distance transmission.

[0031] The preferred embodiments of the present invention the above embodiments only but are not intended to limit the present disclosure, any modi�cation within the
spirit and principle of the invention, the, equivalent replacement, or improvement It should be included within the scope of protection of the present invention.
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