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(54) Light-emitting diode display

(57)  Alight-emitting diode (LED) display includes an cording to the sensed ambient brightness. At least one
LED, a light sensor, and at least one amplifier. The light amplifier is electrically connected to the light sensor and
sensor is on the same side as the LED to sense the am- the LED, and is adapted to amplify the regulating current,
bient brightness, and produce a regulating current ac- so that the amplified regulating current may be used to

regulate the brightness of the LED.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a display, and
more particularly to a light-emitting diode (LED) display.

AMBIENT OF THE INVENTION

[0002] Electric appliances have become indispensa-
ble in people’s daily life. Most electric appliances include
adisplay to show messages in the form of digits or letters.
Ambient light may cause these digit messages or word
messages to not be clearly viewed and or even be incor-
rectly read. For instance, when an experimentalist is tak-
ing measurements or readings in a lab and the electronic
instruments being used always show on the displays dig-
its of the same brightness no matter what the ambient
brightness is, the digits or letters on the display, which
are usually low in brightness, may not be clearly identified
when the ambient brightness is greater than the bright-
ness of the displayed digits or letters. The experimentalist
might even read the message incorrectly in such condi-
tions.

[0003] On the other hand, the displays on most elec-
tronic instruments have digit or word messages always
having the same brightness. That is, electronic instru-
ments are continuously supplied with the same nominal
current to drive the lights of the digits or letters on the
display. However, when the ambient brightness is lower
than the brightness of the digits in the display, the exper-
imentalist may clearly view the values or measurements
to be taken, and it is not necessary for the electronic
instruments to consume such a high nominal current to
drive the lights of the digits or letters on the display. That
is, the electronic instrument needs only a relatively small-
er current to drive the lights of the digits or letters on the
display and may be clearly viewed by the experimentalist.
[0004] In other words, when the same nominal current
is consumed to drive the lights of the digits or letters on
the display, the lightened digits might not be easily read
when the ambient brightness is higher than the digit
brightness; and power is unnecessarily wasted when the
ambient brightness is lower than the brightness of the
digits and the digits can not be clearly viewed.

[0005] Therefore, it is desirable to develop a display
that allows a user to clearly observe the messages on a
screen under any ambient brightness, and effectively re-
duce the power consumption of the electric appliance,
on which the display is mounted.

SUMMARY OF THE INVENTION

[0006] A primary object of the present invention is to
provide a light-emitting diode (LED) display to eliminate
the drawbacks existing in the conventional display.

[0007] To achieve the above and other objects, the
LED display according to a preferred embodiment of the
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present invention includes an LED, a light sensor, and
at least one amplifier. The light sensor is provided on the
same side of the LED to sense ambient brightness, and
produce aregulating currentaccording to the sensed am-
bient brightness. At least one amplifier is electrically con-
nected to the light sensor and the LED, and is adapted
to amplify the regulating current, so that the amplified
regulating current may be used to regulate the brightness
of the LED.

[0008] The LED display of the present invention may
further include a variable resistance electrically connect-
ed to and between the light sensor and an external power
supply to regulate the sensitivity of the light sensor. The
LED display of the present invention also includes a dis-
play panel, on which the LED and the light sensors are
mounted.

[0009] With the above arrangements, the regulating
currentchanges when the ambient brightness is changed
to thereby achieve the objective of changing the bright-
ness of the LED on the display. That is, the brightness
of the LED is no longer fixed, but may be changed by
regulating the current supplied thereto according to the
ambient brightness. In this manner, power consumed by
the LED is reduced and the usable life of the LED may
be extended. Most importantly a user may always clearly
view the letters or digits shown on the LED display no
matter what the ambient brightness is. The user would
not incorrectly read the messages or measurements be-
cause of the ambient brightness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein

Fig. 1is a block diagram of an LED display according
to a preferred embodiment of the present invention;

Fig. 2 is a top view of an LED display according to
the preferred embodiment of the present invention;
and

Fig. 3isacircuitdiagramof an LED display according
to the preferred embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Please referto Fig. 1 and Fig. 2. Fig. 1 is a block
diagram and Fig. 2 is a top view of a light-emitting diode
(LED) display 106 according to a preferred embodiment
of the present invention.

[0012] As shown in Fig. 1, the LED display 106 inter-
nally includes a light sensor 100, an amplifier 102, and
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a light-emitting diode (LED) 104. The amplifier 102 is
electrically connected to the light sensor 100 and the LED
104. And, as can be seen from Fig. 2, the light sensor
100 and the LED 104 are located on the same side of a
display panel 108 of the LED display 106. The light sensor
100, the amplifier 102, and the LED 104 are all electrically
connected to a printed circuit board (not shown). The
light sensor 100 senses the brightness in the ambient
environment in which the LED display 106 is being used,
and produces a regulating current according to the am-
bient brightness. The produced regulating currentis input
to and amplified by the amplifier 102. The amplified reg-
ulating current is then used to control and regulate the
brightness of the LED 104.

[0013] Fig. 3 is a circuit diagram of an LED display
according to a preferred embodiment of the present in-
vention. An internal operation of the LED display of the
present invention will now be described with reference
to Fig. 3. When a light sensor 300 senses the ambient
brightness, the resistance of the light sensor 300 is there-
by changed. The resistance of the light sensor 300 has
a positive correlation with the ambient brightness. That
is, when the ambient brightness is high, the resistance
of the light sensor 300 also becomes high; and when the
ambient brightness is low, the resistance of the light sen-
sor 300 also becomes low.

[0014] An external power supply 307 provides the
whole circuit of the LED display with a fixed voltage.
When the light sensor 300 senses the ambient brightness
and the resistance of the light sensor 300 is increased,
the current from the external power supply 307 passes
a point P and is divided into two paths namely, a first and
a second path 301 and 302, respectively. The current
passing through the first path 301 is larger than the cur-
rent passing through the second path 302, and becomes
aregulating current. When the regulating currentis larger
than the default values for a first transistor 303 and a
second transistor 304, it is amplified by the first and the
second transistor 303, 304 to become an amplified reg-
ulating current to increase the brightness of the LED 305
of the LED display.

[0015] On the other hand, when the light sensor 300
senses the ambient brightness and the resistance of the
light sensor 300 is decreased, the current from the ex-
ternal power supply 307 passing the point P is divided
into two paths, namely, a firstand a second path 301 and
302, respectively. The current passing through the first
path 301 is smaller than the current passing through the
second path 302, and becomes a regulating current.
When the regulating current is smaller than the default
value for the first transistor 303 or the second transistor
304, it could not pass the first or the second transistor
303 or 304, and does not increase the brightness of the
LED 305 of the LED display.

[0016] Since every one of different light sensors might
have a different resistance, a variable resistance 306
may be electrically connected between the light sensor
300 and the external power supply 307 to regulate the
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sensitivity of the light sensor 300. When it is desired for
the light sensor 300 to have a relatively high sensitivity,
the variable resistance 306 can be regulated to be lower.
On the other hand, when it is desired for the light sensor
300 to have a relatively low sensitivity, then the variable
resistance 306 can be regulated to be higher.

[0017] In brief, no matter if the LED display of the
present invention is being used in a bright or a dark am-
bient light, the light sensor would always properly regu-
late the brightness of the light emitting diodes in response
tothe ambient brightness. Therefore, a user could always
clearly observe the LED display without the risk of incor-
rectly reading the LED display because the ambient light
is relatively high or relatively low And, when the ambient
brightness is too low, the light sensor may regulate and
decrease the current flow through the light emitting di-
odes to thereby reduce power consumed by the LED and
extend the usable life of the LED.

[0018] The presentinvention has been described with
a preferred embodiment thereof and it is understood that
many changes and modifications in the described em-
bodiment can be carried out without departing from the
scope and the spirit of the invention that is intended to
be limited only by the appended claims.

Claims
1. A light-emitting diode (LED) display, comprising:

a light-emitting diode;

a light sensor located on the same side as that
of the said light-emitting diodes to sense the am-
bient brightness, and to produce a regulating
current according to the said sensed ambient
brightness; and

at least one amplifier electrically connected to
the said light sensor and the said LED to amplify
the said regulating current, so that the said am-
plified regulating current may be used to regu-
late the brightness of the said LED.

2. The LED display as claimed in claim 1, further com-
prising a variable resistance electrically connected
to and between the said light sensor and an external
power supply to adjust the said light sensor to differ-
ent sensitivities.

3. The LED display as claimed in claim 1, further com-
prises a display panel, on which the said LED and
the said light sensor are mounted.

4. The LED display as claimed in claim 1, wherein the
said light sensor has a resistance value having a
positive correlation with the said ambient brightness.

5. The LED display as claimed in claim 1, wherein the
said at least one amplifier is a transistor.
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The LED display as claimed in claim 1, wherein the
said light sensor, the said at least one amplifier, and
the said LED are all electrically connected to a print-
ed circuit board.
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