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DIMMABLE LED LAMP AND DIMMING

METHOD

Description

Technical Field
[1] The present disclosure generally relates to the field of light emitting diode (LED)

lighting technology and, more particularly, relates to a dimmable LED lamp and a

method for dimming an LED lamp.

Background Art
[2] LED lighting may generally provide advantages in energy conservation, envi

ronmental protection, adjustable lighting, solid state lighting, and long operational

lifetime. LED lamps thus have been widely used in various areas for public,

commercial, and/or indoor lighting.

[3] Often, LED lamps with a dimming function may not only save energy, but also

provide various experiences for people in different places. Currently, the LED lamps

on the market may provide uniform brightness without the dimming function. Alter

natively, a professional dimmer is needed to implement the dimming function of the

LED lamps. However, to add a dimmer in the LED lamps may increase the cost in use

and can require complicated, additional installation. Such designs have poor com

patibility and low efficiency.

[4] The disclosed dimmable LED lamps and dimming methods are directed to solve one

or more problems set forth above and other problems.

Disclosure of Invention

Solution to Problem

Technical Solution
[5] One aspect of the present disclosure includes a dimmable light emitting diode (LED)

lamp. The dimmable LED lamp includes an alternating current (AC) input unit and at

least one AC detection unit connected to the AC input unit. The dimmable LED lamp

also includes at least one LED driving and power supply unit and at least one LED

light source assembly, where the LED driving and power supply unit is connected to

the LED light source assembly. Further, the dimmable LED lamp includes at least one

controller with a pulse width modulation (PWM) output function, where the AC

detection unit is connected to the controller, and the controller is connected to the LED

driving and power supply unit.

[6] Another aspect of the present disclosure includes a method for dimming a dimmable

LED lamp. The method includes turning on a switch of the dimmable LED lamp and

detecting status of an AC input, where the status of the AC input includes power-on



status and power-off status. The method also includes adjusting automatically

brightness within a given time period and detecting whether the switch is turned off

within the given time period. Further, the method includes when the switch is not

turned off, maintaining the brightness at the level when a dimming process is

completed and when the switch is turned off, recording the brightness level at the time

when the dimmable LED lamp is turned off. In addition, the method includes turning

on the switch again and maintaining the brightness at the level when the dimmable

LED lamp is turned off last time.

[7] Other aspects of the present disclosure can be understood by those skilled in the art

in light of the description, the claims, and the drawings of the present disclosure.

Brief Description of Drawings

Description of Drawings
[8] The following drawings are merely examples for illustrative purposes according to

various disclosed embodiments and are not intended to limit the scope of the present

disclosure.

[9] Figure 1 illustrates a block diagram of an exemplary dimmable LED lamp consistent

with the disclosed embodiments;

[10] Figure 2 illustrates a schematic diagram of an exemplary circuit of a dimmable LED

lamp consistent with the disclosed embodiments; and

[11] Figure 3 illustrates a flow chart of an exemplary process for dimming a dimmable

LED lamp consistent with the disclosed embodiments.

[12] Reference Sign List:

[13] AC input unit 1

[14] AC detection unit 2

[15] LED driving and power supply unit 3

[16] LED light source assembly 4

[17] Controller 5

Mode for the Invention

Mode for Invention
[18] Reference will now be made in detail to exemplary embodiments of the disclosure,

which are illustrated in the accompanying drawings. Wherever possible, the same

reference numbers will be used throughout the drawings to refer to the same or like

parts.

[19] Figure 1 illustrates a block diagram of an exemplary dimmable LED lamp consistent

with the disclosed embodiments. Figure 2 illustrates a schematic diagram of an

exemplary circuit of a dimmable LED lamp consistent with the disclosed em

bodiments. As shown in Figure 1 and Figure 2, the dimmable LED lamp may include



an alternating current (AC) input unit 1, at least one AC detection unit 2, at least one

LED driving and power supply unit 3, at least one LED light source assembly 4, and at

least one controller 5 with a pulse width modulation (PWM) output function. The

PWM is a modulation technique that controls the width of the pulse, formally the pulse

duration, based on modulator signal information. The AC input unit 1 is connected to

the AC detection unit 2. The AC detection unit 2 is configured to convert a signal of

the AC input unit 1 to signal level. The AC detection unit 2 is connected to the

controller 5. The controller 5 is connected to the LED driving and power supply unit 3.

The LED driving and power supply unit 3 is connected to the LED light source

assembly 4.

[20] The controller 5 is a microcontroller (MCU) or a digital integrated circuit controller.

The controller 5 provides a PWM signal for the LED driving and power supply unit 3.

The signal of the AC detection unit 2 can be a system interrupt source of the controller

5 to inform the controller 5 the status of the AC input unit 1. At the same time, the

LED driving and power supply unit 3 powers the LED light source assembly 4.

[21] The AC detection unit 2 provides switch-status (e.g., on status, off status) of the AC

input unit to the controller 5. When the AC input is disconnected, the LED driving and

power supply unit 3 provides a delay voltage for the controller 5, such that the

controller 5 can detect and store the status of the AC input, forming a certain state

machine through the stored status. There is no need to adjust the brightness through

continuously turning on or turning off a switch. Because the controller 5 provides such

a PWM signal (a frequency is constant by default and a duty cycle is adjustable con

tinuously by default), within a given time period, the brightness can be adjusted from

the darkest level to the brightest level by default, or from the brightest level to the

darkest level by default; or the brightness can be adjusted from a starting brightness

level set by a user to a maximum brightness level set by the user. The duty cycle is the

percentage of one period in which a signal is active. The duty cycle can be used to

describe the percentage of time of an active signal in an electrical device such as the

power switch in a power supply. During the dimming process, the user's desired

brightness can be locked by one time turn-off. When the switch is turned on again, the

brightness is maintained at the level when the switch was turned off last time. During

the dimming process, if the switch is not turned off, the brightness of the dimmable

LED lamp is maintained at the level when the dimming process is completed. After

that, when the switch is turned off, the brightness adjustment process is reset again.

[22] Figure 3 illustrates a flow chart of an exemplary process for dimming a dimmable

LED lamp consistent with the disclosed embodiments. As shown in Figure 3, the

dimming process may include the following steps.

[23] Step 31: a switch of a dimmable LED lamp is turned on.



[24] Step 32: an AC detection unit detects whether an AC input is power on or power off.

[25] Specifically, the AC detection unit detects switch-status of the dimmable LED lamp.

When the AC input is disconnected, an LED driving and power supply unit provides a

delay voltage for a controller, such that the controller can store the switch-status every

time the switch is turned on or turned off, and a brightness status setting value for each

corresponding switch-status.

[26] Step 33: the brightness is adjusted automatically within a given time period.

[27] Specifically, when the switch is turned on, the dimmable LED lamp adjusts the

brightness from a set minimum brightness level a set maximum brightness level. When

the brightness reaches the maximum brightness level, the dimmable LED lamp

maintains the maximum brightness level. In some embodiments, the dimmable LED

lamp adjusts the brightness from the set maximum brightness level to the set minimum

brightness level. When the brightness reaches the minimum brightness level, the

dimmable LED lamp maintains the minimum brightness level. In some embodiments,

the dimmable LED lamp adjusts the brightness from one set brightness level to another

set brightness level within the given time period.

[28] Step 34: detect whether the switch is turned off within the given time period.

[29] Step 35: if the switch is not turned off within the given time period, the dimmable

LED lamp maintains the brightness at the level when the dimming process is

completed.

[30] Step 36: if the switch is turned off within the given time period, the controller records

the brightness at the level when the dimmable LED lamp is turned off.

[31] Step 37: the switch is turned on again.

[32] Step 38: the brightness of the dimmable LED lamp is maintained at the level when

the LED lamp is turned off last time.

[33] Note that, the term "comprising", "including" or any other variants thereof are

intended to cover a non-exclusive inclusion, such that the process, method, article, or

apparatus containing a number of elements also include not only those elements, but

also other elements that are not expressly listed; or further include inherent elements of

the process, method, article or apparatus. Without further restrictions, the statement

"includes a . . ." does not exclude other elements included in the process, method,

article, or apparatus having those elements.

[34] The embodiments disclosed herein are exemplary only. Other applications, ad

vantages, alternations, modifications, or equivalents to the disclosed embodiments are

obvious to those skilled in the art and are intended to be encompassed within the scope

of the present disclosure.

Industrial Applicability



Industrial Applicability And Advantageous Effects
[35] Without limiting the scope of any claim and/or the specification, examples of in

dustrial applicability and certain advantageous effects of the disclosed embodiments

are listed for illustrative purposes. Various alternations, modifications, or equivalents

to the technical solutions of the disclosed embodiments can be obvious to those skilled

in the art and can be included in this disclosure.

[36] A dimmable LED lamp is provided. The lamp can include an AC input unit, at least

one AC detection unit, at least one LED driving and power supply unit, at least one

LED light source assembly, and at least one controller with a pulse width modulation

(PWM) output function. The AC input unit is connected to the AC detection unit. The

AC detection unit is connected to the controller. The controller is connected to the

LED driving and power supply unit. The LED driving and power supply unit is

connected to the LED light source assembly. The dimmable LED lamp may integrate

all components into one integral piece.

[37] The dimmable LED lamp can implement a step-less dimming process from the

darkest level to the brightest level, and can also implement a dimming process between

a brightness level set by a user and another brightness level set by the user. The above

light adjusting purposes can be achieved through the actions of a switch.

[38] The dimmable LED lamp may be used to replace other conventional lamps or LED

lamps without a dimming function by an easy installation. The disclosed dimmable

LED lamp can realize the dimming function without much additional changes. Em

bodiments consistent with the present disclosure thus may decrease the cost of the

LED lighting devices.



Claims
[Claim 1] l.A dimmable light emitting diode (LED) lamp, comprising:

an alternating current (AC) input unit;

at least one AC detection unit connected to the AC input unit;

at least one LED driving and power supply unit;

at least one LED light source assembly, wherein the LED driving and

power supply unit is connected to the LED light source assembly; and

at least one controller with a pulse width modulation (PWM) output

signal, wherein:

the AC detection unit is connected to the controller; and

the controller is connected to the LED driving and power supply unit.

2.The lamp according to claim 1, wherein:

the AC detection unit is configured to detect a switch-status of a switch

and an AC input power-off status; and

the controller is configured to store the switch-status every time the

switch is turned on or turned off, and a brightness status setting value

for each corresponding switch-status.

3.The lamp according to claim 2, wherein:

when the switch is turned on, the dimmable LED lamp adjusts the

brightness from a set minimum brightness level to a set maximum

brightness level within a given time period; and

when the brightness reaches the maximum brightness level, the

dimmable LED lamp maintains the maximum brightness level.

4.The lamp according to claim 2, wherein:

when the switch is turned on, the dimmable LED lamp adjusts the

brightness from the set maximum brightness level to the set minimum

brightness level within the given time period; and

when the brightness reaches the minimum brightness level, the

dimmable LED lamp maintains the minimum brightness level.

5.The lamp according to claim 2, wherein:

when the switch is turned on, the dimmable LED lamp adjusts the

brightness from one set brightness level to another set brightness level

within the given time period.

6.The lamp according to claim 5, wherein:

when the switch is turned off within the given time period, the

controller records the brightness level of the dimmable LED lamp; and

when the switch is turned on again, the brightness of the dimmable



LED lamp is maintained at the level when the switch was turned off

last time.

7.The lamp according to claim 1, wherein:

the controller is one of a microcontroller and a digital integrated circuit

controller.

8.The lamp according to claim 7, wherein:

the pulse width modulation (PWM) signal outputted by the controller is

set to one of the following conditions:

a frequency is constant and a duty cycle is adjustable; and

the frequency is adjustable and the duty cycle is constant.

9.A method for dimming a dimmable LED lamp, comprising:

turning on a switch of the dimmable LED lamp;

detecting a status of an AC input, wherein the status of the AC input

includes a power-on status and a power-off status;

adjusting automatically brightness within a given time period;

detecting whether the switch is turned off within the given time period;

when the switch is not turned off, maintaining the brightness at the

level when a dimming process is completed;

when the switch is turned off, recording the brightness level when the

dimmable LED lamp is turned off;

turning on the switch again; and

maintaining the brightness at the level when the dimmable LED lamp is

turned off last time.

10.The method according to claim 9, wherein:

an AC detection unit detects switch-status of the dimmable LED lamp;

and

when the AC input is disconnected, an LED driving and power supply

unit provides a delay voltage for a controller, such that the controller

stores the switch-status every time the switch is turned on or d turned

off, and a brightness status setting value for each corresponding switch-

status.

11.The method according to claim 9, wherein adjusting automatically

brightness within a given time period includes:

when the switch is turned on, adjusting the brightness from a set

minimum brightness level to a set maximum brightness level within the

given time period; and

when the brightness reaches the maximum brightness level,

maintaining the maximum brightness level.



12.The method according to claim 9, wherein adjusting automatically

brightness within a given time period further includes:

when the switch is turned on, adjusting the brightness from the set

maximum brightness level to the set minimum brightness level within

the given time period; and

when the brightness reaches the minimum brightness level, maintaining

the minimum brightness level.

13.The method according to claim 9, wherein adjusting automatically

brightness within a given time period further includes:

when the switch is turned on, adjusting the brightness from one sett

brightness level to another set brightness level within the given time

period.
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