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Use of Light Sensors to
Enable Smart Features in
Energy Efficient Electronics

BRIGHTNESS CONTROL FOR LCD SCREENS

Adjusting the intensity of LCD screens – based on the
amount of ambient light – can conserve energy and deliver
an appropriate amount of screen brightness for users. Energy
can be saved for applications powered from the mains, such
as LCD TVs, monitors, and street lighting; and for battery
powered applications, such as smart phones, portable
medical devices, video and still cameras, personal
navigation systems, portable gaming, and educational toys.

Screen brightness intensity could be adjusted based on
changes in ambient sunlight, room lighting, or other light
sources. Such adjustments can be made automatically
through the use of ambient light sensors, which therefore
serve as natural companions to LED drivers that control

screen brightness. Ambient light sensors that precisely
match human eye light response characteristics enable
higher levels of energy efficiency, while maintaining screen
brightness levels that are pleasing to the eye.

Features of interest when selecting ambient light sensors:
• Photopic Light Response for Consistent Readings

across Different Light Sources
• Dynamic Dark Current Compensation, Enabling

Accurate Low Light Level Measurement Ranges from
0.01 lux to Full Sunlight

• Linear Response over the Full Operating Range

• Analog Outputs to Provide Current or PWM Outputs;
Digital Outputs to Communicate over an I2C Bus

• Direct Lux Measurement Output with 16-bit Resolution
for Maximum Accuracy

ON Semiconductor provides a variety of ambient light
sensors with analog and digital outputs. These integrated
ambient light sensors typically require no external
components.

PORTABLE LCD BACKLIGHT CONTROL VIA AMBIENT LIGHT SENSOR

This example shows how to provide advanced LCD
backlighting control through the use of the NOA1302
ambient light sensor and the NCP5890 LED driver.

This implementation provides:
• I2C Interface

• Gradual Dimming Control

• > 90% Efficiency

• ±1% LED Current Accuracy

• 30 V Maximum String Voltage

• 3 Segment PWM Control

• 1.3 MHz Operation

http://onsemi.com
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Figure 1. LCD Backlighting Control

GESTURE DETECTION FOR SMART PHONES

Gesture detection – the detection of human movements –
may be used to enable advanced, differentiated smart
features in portable electronics such as smart phones. Many
of these features save energy by enabling electronics to
expend the minimum amount of energy necessary to provide
appropriate screen illumination levels.

For example, when a phone is held to a user’s ear during
normal conversation, the user can not see the screen, and
therefore it may be turned off. This saves energy during the
conversation. When the phone is moved away from the ear,
the screen may re-illuminate to allow the user to access the
display information as soon as the phone is brought into
line-of-sight. Near-far threshold detection can turn the
display off when the phone is held to the ear, or turn the
speaker volume up when it is held away.

In addition, the gesture of moving a finger toward a screen
may cause it to illuminate. This saves energy by allowing the
screen to go dark sooner after its last use, and assists the
human interface by eliminating the need for a button depress
or track-ball click.

Finally, gestures across a touch-less screen may be
interpreted to cause scrolling or expansion of discrete
on-screen images. Again, this enhances the user interface by
reducing the requirements for screen touches, helping to
keep the screen clean and clear. This type of gesture may be
detected by triangulating with proximity sensors.

Tracking objects with multiple infrared (IR) LED emitters
and photo-diode receivers enables the application to
triangulate and locate the position and motion of travel of an
object of interest near the screen. Direction of travel is
determined by examining the time or phase relationship of
light arriving at the detectors from the IR LEDs. Increasing
the number of light paths enables greater triangulation
precision and increases the detection zone size. Proximity to
the screen is determined by the amplitude of the reflected IR
signature.

Proximity sensors bounce IR light off the target to
determine motion and distance, and so can be configured to
determine the position of the user’s hand or finger. For
gesture detection with proximity sensors, the use of external
IR LED emitters reduces the optical cross talk.
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Features of interest when selecting proximity sensors:
• High ‘power-sensitivity product’ will extend battery

life, while enabling maximum detection range

• 16-bit effective resolution at distances up to 100 mm
will provide measurement precision at real-world range

• Integrated, quality IR filters will reject ambient light
interference, including that caused by sunlight and
fluorescent lights

• Integrated ambient light sensors will optimize LED
backlight power consumption

• Photopic ambient light sensor light response will enable
the proximity sensor to operate consistently in different
lighting environments, while rejecting the IR light used
for proximity sensing itself

• Accurate low light level measurements will enable
proximity sensing through tinted glass

• An integrated I2C digital communications interface,
with multiple threshold interrupt strategies and filters,
allows for simple interfacing to microcontrollers

In order to support these smart features,
ON Semiconductor provides a variety of integrated and
discrete proximity sensors. Integrated proximity sensors
typically require only one external IR LED, and no other
external components.

ABOUT LIGHT SENSOR PRODUCTS FROM ON SEMICONDUCTOR

ON Semiconductor has more than 12 years of proven
experience delivering electro-optical solutions to
world-class electronics companies in the consumer,
communications, computing, and industrial markets.
ON Semiconductor combines proprietary low-power
CMOS image sensing technology with advanced optical

filter techniques and highly miniaturized packaging to
create a wide range of standard and customized light sensor
products.

Light sensor products from ON Semiconductor are
compatible with the company’s LED backlight drivers.

Table 1. LIGHT SENSOR PRODUCTS

Device Type Output
Voltage

Range (V)

Proximity
Sensor

Operating
Current

(�A, Typ)

Proximity
Sensor
Average
LED Sink
Current

(�A, Typ)

Ambient
Light

Sensor
Operating

Current
(�A, Typ)

Standby
Current

(�A, Typ) Package

NOA1211* Analog ALS Current 2.0−5.5 − − 18 0.2 CUDFN-6

NOA1302 Digital ALS I2C 3.0−3.6 − − 550 - CTSSOP-8

NOA1305* Digital ALS I2C 2.0−3.6 − − 145 1 CUDFN-6

NOA2301* PS I2C 2.3−3.6 100 60 − 5 CUDFN-6

NOA2302* PS Slave I2C 2.3−3.6 100 60 − 5 CUDFN-6

NOA3301* PS + ALS I2C 2.3−3.6 100 60 200 5 CUDFN-6

NOA3401* PS + ALS I2C + PWM 2.3−3.6 100 60 200 5 CUDFN-8

*Pending
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