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An Electrocardiogram (ECG) records the activity in the heart through the acquisition of electrical signals. The
key challenges of realizing an ECG application on a wearable device with small form-factor electrodes include
(i) high contact impedance from small, dry electrodes and (ii) need for a quick signal acquisition. The Tl signal
chain for wearable ECG has several attributes to mitigate these challenges including (i) high-input impedance,
(ii) right-leg drive (RLD) which enables high common-mode rejection ratio (CMRR), and (iii) DC cancellation with
fast recovery.

Cuffless blood pressure (BP) monitoring on a wearable device is based on the concept of Pulse Wave Velocity
(PWV) which refers to the velocity of the pulse wave across the arteries due to cardiac activity, and can

be estimated by measuring the relative delay between the ECG and photoplethysmogram (PPG) waveforms.
Tl analog front ends (AFE) have the capability to do synchronized acquisition of ECG and PPG waveforms,
enabling cuffless BP estimation.
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Recommended Parts
Part Number Description

AFE4950 Ultra-small integrated analog front end (AFE) for wearable optical heart-rate monitoring and SpO,

AFE4960P Two-channel ECG and PPG analog front end with integrated respiration and pace detection

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

Tl Resources

» Understanding electrocardiogram (ECG) basics and lead derivation Video

» Electrode configurations and interface circuitry for electrocardiogram (ECG) in wearable devices Video
» Electrocardiogram (ECG) lead detection in wearable devices Video

* ECG Signal Acquisition on Wearables Application Brief

» Cuffless Blood Pressure Monitoring on Wearables Application Brief

* AFE4950 IEC test report Application Note (under NDA)
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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.
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