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Electrical Characteristic 

  MIN NOM MAX UNIT 

VIN USB Input voltage (USB) 4.5 5.0 5.5 V 

IIN USB 
(1) Input current (USB)   3 A 

ICHG 
(1) Charging current 0.5  2.4 A 

VBAT Battery voltage 2.5 3.65 4.2 V 

BATCAP Internal battery capacity  10.67  Ah 

CHGTIME 
Charging time 

(Battery fully discharged) 
5   h 

TA 
Recommended operating ambient 

temperature 
–20  45 °C 

IDISCHG (2) 

(WiFi Mode) 

Current consumption 

(WiFi ON, RFID ON) 
260  385 mA 

IDISCHG (2) 

(Logging Mode) 

Current consumption 

(WiFi OFF, RFID ON) 
55  180 mA 

IDISCHG 
(2) 

(Night Mode) 

Current consumption 

(WiFi OFF, RFID OFF) 
 3  mA 

  

Note (1)  

The device contains USB data lines (D+/D-) based input source detection to set the input current 

limit at the USB port. The D+/D– detection includes standard USB BC1.2 and a non-standard adapter. 

When an input source is plugged in, the device starts standard USB BC1.2 detection. The USB BC1.2 

can identify Standard Downstream Port (SDP) and Dedicated Charging Port (DCP). When the Data 

Contact Detection (DCD) timer expires, the nonstandard adapter detection is applied to set the input 

current limit. The non-standard detection is used to distinguish vendor specific adapters (Apple and 

Samsung) based on their unique dividers on the D+/D– pins. If an adapter is detected as DCP, the 

input current limit is set at 2.4 A. If an adapter is detected as unknown, the input current limit is set 

to 2.4A. 

Note (2) 

Overall current consumption strongly depends on Polling time set on the Settings page. Highest 

consumption is when Polling is set to 0.1 second. In practice it means that the RFID field is constantly 

turned ON. Lowest current consumption is achieved with 5 second Polling time. 

Since Firmware v2.0.0, the device can be set to Night Mode where both, Logger and RFID units are in 
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the deep sleep condition for the user selected time with total current consumption down to 3mA 

during this period. 

Overview 

The EM4xxx datalogger system is fully IP68 rated.  It consists of 4 main elements. 

1. Loop antennas. These are available currently in 3 diameters (45mm, 65mm and 80mm). All 

antennas come with 1.5m of cable. Antennas can be single or double, depending upon the 

RFID unit ordered being single or double. 

2. RFID Unit.  This unit can be a single antenna or double antenna version. It is IP68 rated and 

comes with two connectors.  One to the antenna(s) and one to the datalogger/battery unit.  

The unit contains a small amount of memory where 100 detections are stored.  Once more 

than 100 detections occur, the data is transferred to the datalogger/battery unit where it is 

stored as a CSV file. 

3. The datalogger/battery unit.  This contains the storage memory for the tag detections and a 

rechargeable lithium ion battery pack.  This is charged by a 5V power supply (USB) and is 

connected by a mini USB connector.   

4. Connection cables. To connect the datalogger to the RFID unit. These are available in the 

following sizes and can be either armoured (if extra cable protection is required) or not 

armoured: 

a. 2m 

b. 5m 

c. 10m 
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Getting Started 

Charging the Battery/ Datalogger Unit 

The units can be charged by connecting a suitable USB power supply (we recommend 2.4A capacity 

for quickest charging times). 

Range checking the RFID units/antennas with some of your tags 

1. Connect the antenna(s) to the RFID unit and tighten the nut to hold the antenna securely in 

place. 

2. Lay the antenna(s) out flat on a work area. Separate the antennas by 10cm or so if it is a 2-

antenna system. 
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3. Connect the lead for the datalogger/battery unit to the RFID unit: 

 

4. Now connect the other end of the data/power cable to the datalogger/battery unit.  Once 

this connection is made, the system will be running and looking for tags at the user selected 

polling rate from 0.1 to 5 seconds (Settings page). 
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5. The range test can now be performed by connecting over Wi-Fi to the Logger unit from a PC 

or tablet by firstly powering up the Wi-Fi of both the RFID unit and the datalogger/battery 

unit by pressing and holding the button on the datalogger/battery unit for at least 3 

seconds.  

The red LED in the button will illuminate when the Wi-Fi is enabled.  

Access to the RFID unit is made via the Logger unit WiFi network since v2.0.0 firmware. 

 

  

6. Now in the list of available networks on the PC/tablet etc, connect to the “Logger XX:XX:XX” 

wireless network.  The network password key is “EccelTechnology”.  The network will come 

up as “limited access “or “No Internet Access” with an exclamation mark on the icon.  This is 

normal and you can ignore it. 

7. Using your chosen browser, navigate to the IP address shown on the label on the bottom of 

the product (192.168.4.1).  You should see the screenshot above. 

8. Click on the RFID button and you will see the RFID section webpage.  If after the range 

testing you wish to switch back to the main home page of the logger unit, you will need to 

change the address in the address tab of your browser back to the logger IP address 

(normally 192.168.4.1.) 
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9. Now if you use a ruler and a test tag as shown below, you can lower the tag slowly a few mm 

at a time until you see the tag ID appear in one of the antenna tag ID lines on the screen.  

You can then see the range by reading the ruler and do the same for the other antenna if it 

is a 2-antenna system. (The tag ID will flash intermittently because the default polling is 0.25 

seconds and the ignore last tag timeout is 1 second.) 

These tag readings will not be stored in a file for download because the WiFi is powered up.  

Tag detections are only stored when the WiFi is off, just like in normal detect mode out in 

the field.  If you wish to check on the bench file creation and download of a tag detection 

file, you will need to power off the WiFi, insert some tags one at a time into the range of 

an antenna, then after a few detections power up the WiFi again, connect to it and do a 

file download. 
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Setting Up the Datalogger System  

You need to connect to the “Logger XX:XX:XX”  wireless network in your list of available networks.  
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Here you can see temperature of the unit, battery status, whether it’s charging etc.  You can also 

select one of the sub menus to download tag detection data files using either the “file list” or 

“download” options.  

 

You can also delete the files on the unit when finished with downloading and storing them to free up 

memory. 

We recommend removing files after download because a full memory will slow down the data store 

process and in consequence increase power consumption and discharge the battery more quickly . 
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There are four main settings options in Logger unit: 

1. Data and time. 

Here you can set date and time. We recommend using Chrome, Opera or latest Edge web 

browsers which enables easy date and time configuration form the menu like below: 

 
In Safari, Firefox or Internet Explorer web browsers date and time must be set manually in 

proper format: yyyy-mm-ddThh:mm for example: 2020-07-30T15:05 
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2.  Polling rate. 

Important setting for power consumption and tag activity detection. 

For highest detection rates it must be set to 0.1 second but at this setting current 

consumption is also highest. 

Available options: 

 
3. Night time 

Enables the user to set a repeat daily period where study animal activity is lowest or zero to 

reduce battery discharge rate and achieve longer battery operation before  recharging is 

required. 

To enable this feature, the checkbox must be set first and then hours of start and end times. 

For example: 

 

4. The final setting enables users to set a time when any same tag discovery will be ignored. 

Correct values are in range from one second to 3600 seconds (1 hour). 

If an invalid value is set, the user will see the notification: 
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Once you have finished setting up the system and downloading files etc, the Wi-Fi can be turned off 

to conserve battery life. 

This can be done by pressing and holding the button on the datalogger unit for at least 3 seconds.  

The LED will go out to show that the Wi-Fi is off.  Alternatively, if there is no activity on the Wi-Fi for 

10 minutes, it will switch itself off.  So, holding the button on the datalogger for approximately 3 

seconds, toggles the Wi-Fi on the units on/off. 

In operation, the datalogger unit itself can be updated and downloaded without having to take away 

the RFID unit.  This enables “hot swap” of datalogger/battery units in the field meaning no downtime 

on detecting activity.   

In order to make sure that all detections are transferred to the datalogger unit from the small 

amount of temporary memory in the RFID unit, the user should power up the Wi-Fi by pressing the 

button on the datalogger unit for 3 seconds BEFORE disconnecting the datalogger unit from the RFID 

unit.  Once the LED illuminates, any data on the RFID unit will have been transferred to the 

datalogger unit.  The user can then download the data in situ if he is not removing the datalogger 

unit for recharging (if there is still plenty of battery life left).  The user should then power down the 

Wi-Fi by pressing the button for approximately 3 seconds and seeing the LED switch off.  Then the 

datalogger unit can be disconnected and swapped out or left to run as required.  If taken away, the 

datalogger can then be downloaded by pressing the button for approximately 3 seconds to power up 

the Wi-Fi. 

As soon as the RFID unit is connected to a powered datalogger unit, the system begins to look for tag 

presence and record it when it has any EM4XXX tag present in range. 

Here are a couple of screenshots of test CSV files viewed with Microsoft Excel: 
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Column A is the tag ID.   

Column B is the temperature in the RFID unit.  

Column C is the date. (dd/mm/yyyy).  

Column D is the time (hh:mm:ss).   

Column E is the antenna number. 
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Upgrading firmware 

On both the datalogger/battery unit and the RFID unit the firmware upgrade procedure is the same. 

Click on the FW Upload button and select bin file provided by Eccel 

Next click on the Update button. 

After a while the unit should be updated. 

If the update process hangs at some point, please wait for 30 seconds and try again. 

For RFID and Logger units there are separate bin files since v2.0.0 firmware. 

Please make sure that the RFID unit is upgraded first. 

 

Connecting an external Power Bank 

For users who expect longer time of work from the battery it might be a solution to use an external 

Power Bank. 

Please just make sure that the output voltage from the Power Bank is in recommended range of 4.5 

– 5.5V. 

Simply connect the external power bank into the datalogger/battery unit via the mini USB 

connector. 

Beware that with the cap now unscrewed, this connector is no longer waterproof to an IP68 rating.  

You must take steps to provide the required water ingress protection to the USB charge connector if 

you do this. 
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