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Ambient Light Sensor in Wearable Applications

Wearable equipment such as smart watches, wearable
glass, and health and fitness devices are getting
increasingly popular. Most wearable products are
small and battery operated, so when thinking about
which devices to design in the system, a small
package and low power consumption are key factors.
Ambient light sensors detect the ambient light around
the display and adjust the backlight accordingly. This
not only provides the display user with a comfortable
viewing experience, but also helps to manage the
power consumption of the display. For applications
such as these, Texas Instruments has developed the
OPT3006, the world’s thinnest ambient light sensor.

Figure 1. Smart Watch Display Block Diagram

Battery life is one of the most important features of a
wearable application. Ambient light sensors (ALS) are
used to measure light and control display brightness
while minimizing power consumption, but if the sensor
power itself is too high, then the power-saving benefit
is diminished. In an example design using a 2400mAh
battery, competitive ambient light sensors are at about
100µA of operating current, which translates to a
battery life of just 2.6 years. The OPT3006 is at about
2uA operating current leading to a battery life of
around 138 years.

Another important feature in a wearable application is
size. As phones, wearables and other consumer
electronics get smaller; the devices inside must scale
down accordingly. Previously, ambient light sensors
(ALS) were too thick to embed within a display. The
OPT3006 , with a flex PCB, 200µm thickness and an
ultra-small XY form factor (0.9mm x 0.8mm), can be
embedded within displays.

Another problem that can occur with backlight display
is the fact that light measurement changes under
different light inputs. Dark glass, for example,
transmits IR. The OPT300x devices have a very high
IR rejection and discard most of the IR light reaching
the actual sensor, measuring only what is in the visible
region. The strong IR rejection also aids in maintaining
high accuracy when industrial design calls for
mounting the sensor under dark glass for aesthetics.
The OPT3006 is designed for systems that create
light-based experiences for humans, and an ideal
preferred replacement for photodiodes, photoresistors,
or other ambient light sensors with less human eye
matching and IR rejection.

The OPT3006 is a sensor that measures the intensity
of visible light and is suitable for all wearable display
applications. The OPT3006 is not only the world’s
thinnest ambient light sensor, but the spectral
response tightly matches the response of the human
eye, includes significant infrared rejection, all while
maintaining a long battery life. The OPT3006
maintains performance regardless of light source or
application.

1 Related Documentation/ Learn More
• OPT3006 Product Folder:

http://www.ti.com/product/OPT3006
• Automatic Control of Display Backlight Using

an Ambient Light Sensor with Human-Eye
Response
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such TI products as used in such applications. TI has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.
You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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