Product Overview

Photoplethysmography (PPG) With Integrated AFE for
Optical Biosensing

i3 TEXAS INSTRUMENTS

Applications like optical heart rate and SpO, monitoring are based on the principle of Photoplethysmography
(PPG). The primary challenges in PPG signal acquisition on a wrist-worn variable are: (i) small sensor size, (ii)
relatively weak signal on wrist (low perfusion index), and (iii) interferers like ambient light and motion artifacts.
TI's signal chain for PPG signal acquisition has 3 unique characteristics that help achieve excellent signal quality
even in the most challenging conditions: (i) high gain transimpedance amplifier (TIA) to improve the SNR, (ii) DC
offset cancellation DAC at the input, and (iii) noise reduction filter to reduce the optical noise bandwidth. These
unique features help achieve excellent dynamic range at extremely low power consumption.
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Recommended Parts
Device Description

AFE4432 Ultra-small, ultra-low-power, high-SNR, integrated analog front ends (AFE) for wearable optical biosensing with FIFO

AFE4460 High-SNR, ultra-low-power, integrated AFE for wearable optical biosensing with FIFO

AFE4950 Ultra-small integrated AFE for wearable optical heart-rate monitoring and SpO,

AFE4500 Integrated analog front end (AFE) for bioimpedance analysis and electrical and optical biosensing

Tl Resources

» Optical Heart Rate Monitoring (OHRM) on Wearables Application Brief
* Measuring Oxygen Saturation (SpO,) on Wearables Application Brief
» DC Estimation for SpO, using Tl AFEs Application Note (under NDA)
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https://www.ti.com/product/AFE4432
https://www.ti.com/product/AFE4460
https://www.ti.com/product/AFE4950
https://www.ti.com/product/AFE4500
https://www.ti.com/lit/pdf/sbaa564
https://www.ti.com/lit/pdf/sbaa566
https://www.ti.com
https://www.ti.com/lit/pdf/SBAT014
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAT014&partnum=AFE4432,

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.
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