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ECG sensor in a SmartPhone 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Figure 1  

 

 
Figure 2: ECG trace on a smartphone 
 
 
 

Signal processing 
The collected signals should be filtered, differentially 
amplified and digitised by circuitry within the 
SmartPhone case to produce the ECG signal.   Full 
ECG generally requires a bandwidth of 50mHz to 
150Hz. 
The signal is sent to the phone by bluetooth.  Further 
analysis of the ECG trace can be performed by 
software with the phone app, for instance to display 
heart rate or other key parameters from the PQRST 
waveform.   
Further development of the software could enable the 
data to be sent to – for instance – a clinic or doctor’s 
surgery for montiroing by healthcare professionals.  

Purpose 
This application note describes how an ECG 
(ElectroCardioGram) can be measured using a 
SmartPhone with a case containing Plessey 
Semiconductors’ Electric Potential Integrated Circuit 
(EPIC) sensor. 
 

Introduction 
EPIC is an electrometer capable of sensing ECG 
signals through insulated sensors in contact with the 
skin.  The sensors are dry-contact, so that the gels or 
other contact-enhancing substances normally 
associated with wet-electrode ECG pads are not 
necessary.  As well as offering exciting possibilities for 
simplified ECG monitoring by medical professionals, 
this technology also makes it possible for individuals 
to view and collect their own detailed ECG signals on 
a portable device such as a SmartPhone. 
 
 

SmartPhone Application 
The ECG trace ideally requires two electrical signals 
from parts of the body on opposite sides of the heart.  
By mounting two sensor electrodes on the rear of a 
SmartPhone case, these signals are easily obtained 
from fingers on both hands just by holding the phone, 
as shown in figure 1. 
 
 
 
 
 
 
 
 
 
Figure 1: Diagrammatic representation showing user 

holding smartphone and touching one 
sensor with each hand 

 
To produce the ECG trace shown in figure 2 the ECG 
sensor in a SmartPhone application requires  

1. A case - into which is built the EPIC sensors 
and some electronics to amplify, filter and 
digitise the signal and send the signal to the 
phone. 

2. A software app to receive, process and 
analyse the data and display the waveform. 

 

SmartPhone 



 Application Note: ECG sensor in a SmartPhone 

Application Note 291474 issue 1 

Plessey Semiconductors Ltd. 
Design & Technology Centre, Delta 500, Delta Business Park, Great Western Way, Swindon, UK SN5 7XE 
Tel: +44 1793 518000  Fax: +44 1793 518030  Web: www.plesseysemi.com 

2 

 
 
For further information about this and other products, please visit: 
www.plesseysemiconductors.com 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legal Notice 
 
Product information provided by Plessey Semiconductors Limited (“Plessey”) in this document is believed to be correct and accurate. Plessey 
reserves the right to change/correct the specifications and other data or information relating to products without notice but Plessey accepts no 
liability for errors that may appear in this document, howsoever occurring, or liability arising from the use or application of any information or 
data provided herein. Neither the supply of such information, nor the purchase or use of products conveys any licence or permission under 
patent, copyright, trademark or other intellectual property right of Plessey or third parties. 

Products sold by Plessey are subject to its standard Terms and Conditions of Sale that are available on request.  No warranty is given that 
products do not infringe the intellectual property rights of third parties, and furthermore, the use of products in certain ways or in combination 
with Plessey, or non-Plessey furnished equipments/components may infringe intellectual property rights of Plessey. 

The purpose of this document is to provide information only and it may not be used, applied or reproduced (in whole or in part) for any purpose 
nor be taken as a representation relating to the products in question. No warranty or guarantee express or implied is made concerning the 
capability, performance or suitability of any product, and information concerning possible applications or methods of use is provided for 
guidance only and not as a recommendation. The user is solely responsible for determining the performance and suitability of the product in any 
application and checking that any specification or data it seeks to rely on has not been superseded. 

Products are intended for normal commercial applications. For applications requiring unusual environmental requirements, extended 
temperature range, or high reliability capability (e.g. military, or medical applications), special processing/testing/conditions of sale may be 
available on application to Plessey.  
 


