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1 Introduction
This application note explains how to connect external
electrodes to the MED-EKG board and increase the signal
quality shown in the GUI. There are two different
connections:
• First, connect a set of medical grade electrodes used in
commercial electrocardiograph systems.
• Second, build low cost external electrodes based on
copper pipes, to hold in your hands.
The purpose of connecting external electrodes to the MEDEKG is to reduce the noise and variations added when the
signal is obtained via fingertips.
The connection uses three wires:
• A left electrode
• A right electrode
• A reference electrode

2 Connecting Medical Grade
Electrodes
The electrodes in Figure 1 are not included in the MED-EKG
box due to some country restrictions on export and import of
medical components. However, you can visit your local
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medical equipment store and purchase them. Please refer to Section 3.5 of the MED-EKG User Manual that includes a
connection example of this type of electrode.

Figure 1. Medical grade cables for connecting electrodes

3 Developing Low-Cost Electrodes
This section explains how to make low-cost electrodes using a piece of copper pipe purchased at any hardware store. The
measurements mentioned below are suggested and can be modified.
The required material is:
• 10” of 3/8” copper pipe
• 4” of 1/4” PVC pipe (or other isolating material)
• 3 screws
• 3 ft. of cable, caliber 22 or 24
• 1 connector CONN HOUSING VH 3POS 3.96MM WHT
• 3 terminals CONN TERM CRIMP VH/NV 18-22AWG
Steps to follow:
1. Cut three pieces of copper pipe: one at 4”, the other at 2.5”, and the last one at 1.25" (Figure 2 ).

Figure 2. Copper pipe and the three required pieces
2. Perforate the three pieces of pipe, from one edge. Make sure that the perforation ratio is less then the screws diameter.
3. Place the copper pipe pieces of 2.5” and 1.25" in the PVC pipe. Then, perforate the PCV pipe in the same place as the
copper pipe perforations.
4. Cut the cable in three parts, each 1 ft. long, and connect each part to the copper pipe segment placing the screws in the
perforations, as shown in Figure 3.
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Figure 3. Electrodes and cable connections
5. Solder one terminal to the other side of each part of the cable and finally connect the terminals inside of the connector,
as shown in Figure 4.

Figure 4. Soldered terminals on cables and the connector
6. Connect the electrodes to the J12 of the MED-EKG, Figure 5.

Figure 5. Electrode connections to MED-EKG
7. Finally, hold the electrodes with hands to obtain the heart signal.
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4 Conclusions and References
Medical grade electrodes can be purchased in a local medical store. Low cost electrodes can be made with material purchased
from a hardware store to increase the signal quality and system stability. The pipe electrodes are similar to electrodes used in
treadmills that include a heart rate monitor.
For more information about the MED-EKG visit the Freescale website and search the following documents.
• MED-EKG User Manual
• MED-EKG Schematics
• Quick Start Guide for TWR-S08MM128
• Quick Start Guide for TWR-MCF51MM
• TWR-MCF51MM-KIT and TWR-S08MM128-KIT Labs

Connecting Low-Cost External Electrodes to MED-EKG , Rev. 0, 11/2010
4

Freescale Semiconductor, Inc.

How to Reach Us:
Home Page:
www.freescale.com

Web Support:
http://www.freescale.com/support

USA/Europe or Locations Not Listed:
Freescale Semiconductor
Technical Information Center, EL516
2100 East Elliot Road
Tempe, Arizona 85284
+1-800-521-6274 or +1-480-768-2130
www.freescale.com/support

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7
81829 Muenchen, Germany
+44 1296 380 456 (English)
+46 8 52200080 (English)
+49 89 92103 559 (German)
+33 1 69 35 48 48 (French)
www.freescale.com/support

Japan:
Freescale Semiconductor Japan Ltd.
Headquarters
ARCO Tower 15F
1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064
Japan
0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:
Freescale Semiconductor China Ltd.
Exchange Building 23F
No. 118 Jianguo Road
Chaoyang District
Beijing 100022
China
+86 10 5879 8000
support.asia@freescale.com

For Literature Requests Only:
Freescale Semiconductor Literature Distribution Center
1-800-441-2447 or +1-303-675-2140
Fax: +1-303-675-2150
LDCForFreescaleSemiconductor@hibbertgroup.com

Document Number: AN4223
Rev. 0, 11/2010

Information in this document is provided solely to enable system and sofware
implementers to use Freescale Semiconductors products. There are no express or implied
copyright licenses granted hereunder to design or fabricate any integrated circuits or
integrated circuits based on the information in this document.
Freescale Semiconductor reserves the right to make changes without further notice to any
products herein. Freescale Semiconductor makes no warranty, representation, or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any liability, including without limitation
consequential or incidental damages. "Typical" parameters that may be provided in
Freescale Semiconductor data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating parameters,
including "Typicals", must be validated for each customer application by customer's
technical experts. Freescale Semiconductor does not convey any license under its patent
rights nor the rights of others. Freescale Semiconductor products are not designed,
intended, or authorized for use as components in systems intended for surgical implant
into the body, or other applications intended to support or sustain life, or for any other
application in which failure of the Freescale Semiconductor product could create a
situation where personal injury or death may occur. Should Buyer purchase or use
Freescale Semiconductor products for any such unintended or unauthorized application,
Buyer shall indemnify Freescale Semiconductor and its officers, employees, subsidiaries,
affiliates, and distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury
or death associated with such unintended or unauthorized use, even if such claims alleges
that Freescale Semiconductor was negligent regarding the design or manufacture of
the part.
RoHS-compliant and/or Pb-free versions of Freescale products have the functionality and
electrical characteristics as their non-RoHS-complaint and/or non-Pb-free counterparts.
For further information, see http://www.freescale.com or contact your Freescale
sales representative.
For information on Freescale's Environmental Products program, go to
http://www.freescale.com/epp.
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
© 2010 Freescale Semiconductor, Inc.

