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Disclaimer

The following warranty and liability disclaimer apply to this product.

PACE SCIENTIFIC INC (“PACE”) MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE REGARDING ITS HARDWARE AND SOFTWARE PRODUCTS.  PACE DOES NOT 
WARRANT, GUARANTEE OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF 
THE USE OF ITS HARDWARE AND SOFTWARE PRODUCTS IN TERMS OF THEIR CORRECTNESS OR 
OTHERWISE. THE ENTIRE RISK AS TO THE RESULTS AND PERFORMANCE OF ITS HARDWARE AND 
SOFTWARE PRODUCTS IS ASSUMED BY YOU. THE EXCLUSION OF IMPLIED WARRANTIES IS NOT 
PERMITTED BY SOME STATES. THE EXCLUSION MAY NOT APPLY TO YOU”

“IN NO EVENT WILL PACE, ITS OFFICERS, EMPLOYEES OR AGENTS BE LIABLE TO YOU FOR ANY
CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS 
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION AND THE LIKE) ARISING OUT 
OF THE USE OR THE INABILITY TO USE ITS HARDWARE AND SOFTWARE PRODUCTS EVEN IF PACE HAS 
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT ALLOW THE 
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL DAMAGES, THE ABOVE LIMITATIONS 
MAY NOT APPLY TO YOU.

PACE PROVIDES THIS DOCUMENTATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS 
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE.  Some states do not allow disclaimer of express or implied warranties 
in certain transactions, therefore, this statement may not apply to you.

This documentation could include technical inaccuracies or typographical errors.  Changes are periodically made 
to the information herein; these changes will be incorporated in later editions.  Pace Scientific Inc. may make 
improvements and/or changes in the product(s) and/or program(s) described in this documentation at any time 
without notice.

Copyright © 2007-2012 Pace Scientific Inc.
All rights reserved.
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EC Series Soil Moisture Probes
EC series probes measure the dielectric constant of the soil in 
order to find its volumetric water content. Since the dielectric 
constant of water is much higher than that of air or soil 
minerals, the dielectric constant of the soil is a sensitive
measure of water content. 

EC20
The EC20 sensor has an active sensing length of 20 cm.

EC5
The EC5 has a 5 cm active sensing length, and different 
electronics compared to the EC20.  The EC5 has a two-prong 
design and utilizes a higher measurement frequency, allowing 
the EC5 to measure accurately measure VWC from 0 to 100% 
in all soil types and a wider range of salinities. 

Note: The EC5 is incompatible with Pace XR440 Data Loggers.

        EC20   EC5
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Installation
When selecting a site for installation, it is important to
remember that the soil adjacent to the probe surface has
the strongest influence on the probe reading and that the
probe measures the volumetric water content. Therefore any
air gaps or excessive soil compaction around the probe
can profoundly influence the readings. Also, do not install
the probes adjacent to large metal objects such as metal
poles or stakes. This can attenuate the probe’s electromagnetic
field and adversely affect output readings. Because
the EC5 has gaps between its prongs, it is also important
to consider the size of the media you are inserting the
probe into. It is possible to get sticks, bark, roots or other
material stuck between the probe prongs, which will
adversely affect readings. Finally, be careful when inserting
the probes into dense soil, as the prongs will break if
excessive sideways force is used when pushing them in.

Procedure
When installing the probe, it is best to maximize contact 
between the probe and the soil. There are two methods to 
accomplish this.

EC20
Use a thin implement like a trenching shovel, gardening
spade, or flat bar to make a pilot hole in the soil.
Then insert the probe into the hole, making sure the
entire length of the probe is covered. Finally, insert the
shovel again into the soil a few inches away from the
probe, and gently force soil toward the probe to provide
good contact between the probe and the soil. For
deeper installation, excavate down to the level you
wish to measure, then install the probe as described.

EC5
Insert the probes into the soil, making sure that the
prongs are buried completely up to the black overmolding,
as shown at the right:

The tip of each prong has been sharpened to make it
easier to push the probe in - be careful with the sharp tips!
The probe may be difficult to insert into extremely
compact or dry soil. If you have difficulty inserting the
probe, try loosening the soil somewhat or wetting the
soil. Never pound it in!

Pace Scientific Inc   www.pace-sci.com  Tel: 704-799-0688   sales@pace-sci.com 4

http://www.pace-sci.com/


Orientation:
The probe can be oriented in any direction. However, orienting
the flat side perpendicular to the surface of the soil
will minimize effects on downward water movement.

Removing the Probe:
When removing the probe from the soil, do not pull it
out of the soil by the cable! Doing so may break internal
connections and make the probe unusable.

Wiring:
All EC Series Soil Moisture Probes each have three connecting wires: A bare ground wire 
(braid), an Excitation wire (White), and an Analog Output wire (Red).  Wiring is 
provided below for each Pace Data Logger family.

XR5-SE (compatible with EC5 and EC20)
For XR5-SE and any XR5 model beginning with "XR5-SE"
Braid: Any C Terminal
Red: Any Input Channel (set for 0-2.5v)
White: D Terminal

XR440 (EC20 only; the XR440 is not compatible with the EC5)
Braid: C Terminal
Red: Any Input Channel
White: E Terminal

Extension cable:

You can safely connect up to 200 FT ( 60 meters) of extension cable without 
signal attenuation.  Use cable that is suitable for the intended environment.  For 
example, use UV resistant Sunlight-rated cable if the extension cable will be used 
outdoors.  If the extension cable will be buried in soil it should be rated for Burial 
use.  Use 2 conductor + shield, 22 AWG cable.  For most applications, you will 
want to seal the connections from the elements to maintain a good connection and 
to prevent corrosion.
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Scaling, EC5

For all Mineral Soils
Readings in %Volumetric Water Content

XR5-SE and derivative models;  EC5 wired to D Terminal.
Input Channel Type: 0-2.5v
Slope: 119.0 
Offset: -40.1 

For Potting Soils
(such as Sunshine Mix or Miracle Grow Potting Mix)
Readings in %Volumetric Water Content

XR5-SE and derivative models;  EC5 wired to D Terminal.
Input Channel Type: 0-2.5v
Slope: 103.0 
Offset: -33.4 

The EC5 is not compatible with Pace XR440 Logger

Note:
Using the slope and offset values listed above for Mineral Soils, the EC5 will read 
approximately 60% VWC immersed in water and approximately -13.5% VWC in 
air.
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Scaling, EC20

Readings in %Volumetric Water Content

XR5-SE and derivative models;  EC20 wired to D Terminal.
Input Channel Type: 0-2.5v
Slope:  69.5 (most soil types)
Offset: -29.0 (most soil types)

XR440;  EC20 wired to E Terminal.
Low Value: -33.5 (most soil types)
High Value:  241.0 (most soil types)

Note: 
Using the above listed scaling values, the EC20 will read approximately 40% 
VWC immersed in water and approximately -10% VWC in air.
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Excitation Time requirement:

EC5 and EC20 Probes require a minimum of 10ms of excitation.  All Pace Data 
Loggers meet this requirement.

On the XR5-SE, use the “Sensor Excitation” selection of “30 ms” unless other 
connected sensors require a longer excitation time.

Maximum EC5 Sensors per Pace Data Logger:

Model E  xcitation Terminal  Maximum EC5 Probes
XR5-SE D 6**

XR440 not compatible with the EC5

Notes: 
** the XR5-SE can power up to six (6) EC5 Probes if no sensors are powered 
from the E terminal.  

** If the E terminal of the XR5-SE is powering other sensors, then a maximum of 
four (4) EC5 sensors can be powered from the D terminal.

Powering the EC5 Sensor from the E terminal of an XR5-SE is not recommended 
due to the higher current draw (27 ma) when powered from 5 vdc.

Maximum EC20 Sensors per Pace Data Logger:

Model E  xcitation Terminal  Maximum EC20 Probes
XR440 E 2

XR5-SE D 8
XR5-SE E 4

Note: 
Powering the EC20 Sensors from the E terminal of an XR5-SE is not 
recommended due to their higher current draw when powered from 5 vdc.
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Specifications

Operating Temperature:
EC5: -40 to +60 °C
EC20: 0 to 50°C

Accuracy:
EC5: at least 0.003 m3/m3 all soils, up to 8 dS/m

with soil-specific calibration: ±.02 m3/m3 (±2%)

EC20: ± .04 m3/m3 (±4%) < 0.5 dS/m
with soil-specific calibration: ±.02 m3/m3 (±2%)

Resolution:
EC5: 0.001 m3/m3 VWC in mineral soils, 0.25% in growing media
EC20: 0.002m3/m3

Power:
EC5: 2.5vdc @ 10mA
EC20: 2.5vdc @ 2mA, or 5vdc @ 7mA

Minimum Excitation Time: 
EC5/EC20: 10ms (milliseconds)

Output Signal:
EC5/EC20: 10-40% of excitation voltage (0.25-1v at 2.5v excitation)

Range of Measurement:
EC5: 0 to 100% VWC
EC20: 0 to saturated VWC

Probe dimensions:
EC5: 8.9cm x 1.8cm x 0.7cm
EC20: 25.4cm x 3.17cm x .15cm

Cable length: 16 FT (5 meter)

Electrical connection: stripped and tinned lead wires (22 AWG)
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Technical Support
For questions or comments, 
please contact Pace Scientific Technical Support:
Phone: 704-799-0688 (8-5pm EST) 
Email: support@pace-sci.com
Fax:  704-799-0177
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