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1 Introduction 
This guide describes the steps required to program a Sentrius BT610 sensor with the python-capable Canvas Firmware for rapid application 
development with sensors and demonstrates an AC Current Sensor application. 

2 Overview 
This document will go over all the steps necessary to program the BT610, wire the hardware and run a simple Xbit applet demonstration for Proof of 
Concept. In most cases end users will need to implement a custom application for collecting and displaying the data from the BT610 Bluetooth 
Advertisements. 

1. Flashing the BT610 with Canvas Firmware 
2. Loading Python script to the BT610 via the UART pins 
3. Hardware setup 
4. Software Setup for Xbit demo 

3 Requirements 
• BT610 Bluetooth IoT Sensor w/3.6V Lithium Thionyl Chloride AA Battery (included with sensor)  

– Note: Alkaline or similar 1.5V AA batteries will NOT work with this device. 
• USB-SWD Programming Kit or Segger J-Link Debugger for programming HEX file 

– (Optional) Male-to-Female jumper wires to wire UART from USB-SWD to BT610 

 
• Analog AC Current Sensor (0-20 AMP RMS) 
• Canvas Firmware (BT610) 
• VS Code with Xbit Extension 
• Python  
• AC Current Python Script 
• (Optional) BL654-USB Dongle with Canvas Firmware and Xbit Scripts loaded 
• (Optional) Xbit Software and Applet to display data 
• (Optional) TTL-232R-3V3 Cable +3.3V USB, if preferred over USB-SWD, to connect to UART 

 
 

  

https://github.com/Ezurio/canvas_python_firmware/tree/main/GA2/2.0.0/bt610/build.bt610_2.0.0.1739402471/zephyr
https://github.com/Ezurio/canvas_python_firmware/tree/main/GA2/2.0.0/bt610/build.bt610_2.0.0.1739402471/zephyr
https://code.visualstudio.com/
https://www.python.org/
https://github.com/Ezurio/canvas_python_samples/tree/main/demos/bt610/ac_current
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4 Connect AC Current Sensor 

4.1 Running AC Current Sensor Cable into the BT610 

Once the cable gland/seal, washer, and nut are fitted, run the applicable sensor cable through the connector by doing the following: 

1. Fit cable gland & washer with the nut to the housing, then pass the cable through the gland sealing nut and into the housing through the 
cable bladder then connect the wires to the terminal as shown in the image below. Note: Make sure the sensor outer cable shield extends 
through the gland and into the housing to ensure a tight seal to maintain the IP67 rating. The exposed wires must be fully located inside the 
housing. 

 
2. Tighten the gland sealing nut to hold the cable in place until the initial internal cable routing is determined. Do not fully tighten the gland 

sealing nut until the wires are attached to the proper terminals. 

4.2 Connecting Sensor to Terminal Block of BT610 

The Sentrius™ BT610 provides four analog input (AIN) ports for connecting to analog sensors/meters.  

Because the BT610 cannot detect the type of analog input device connected, you must properly connect each sensor and then configure the 
analog input type, measurement parameters, reporting method, and name for each port in the Python script. 

Each analog sensor consists of two wire connections to the terminal block: AIN#, and GND (ground). The analog connections must use the 
following voltage polarity or current flow direction to operate properly. 

 

Note:  Reverse polarity connections will be reported as a voltage of 0V or current of 0mA. 
The BT610 is a passive (2-wire receiver) current sensor only. It cannot provide power for the current loop. 
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You may use any of the four analog input ports [AIN1:AIN4] and six ground ports [GND] indicated in Figure below.  

 

The example below shows a single current sensor connected to AIN1 and GND by inserting the wire connected to + on the sensor (red) to AIN1 and 
the wire connected to – on the sensor (black) to GND. 

To connect the wire, insert it into the terminal opening under the screw and then tighten the screw to secure the connection. 

Repeat for any additional sensor connections (AIN2 – AIN4) 

 

5 Flashing Canvas Firmware on the BT610 
The BT610 can be programmed over SWD connection using the appropriate 10 pin ribbon cable and pyocd programming tool. We recommend using 
the Ezurio USB-SWD programmer [A] , which comes with the necessary ribbon cable to connect with and program the BT610 over the SWD header.  

Note: Alternatively, the BT610 can be flashed using a Segger JLink debugger (not covered in this Application Note). 

https://www.ezurio.com/wireless-modules/programming-kits/usb-swd-programming-kit
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5.1 Hardware Configuration for Flashing Canvas Firmware (Hex) via SWD Interface 

1. Connect from the BT610 to the USB-SWD programming kit using the 10 pin SWD ribbon cable. Ensure the red line on the cable lines up 
with pin 1 of the SWD port on the BT610 device as shown below. 

Note:  Battery should be removed when connecting the ribbon cable to the BT610 and re-inserted before connecting the USB cable 
from the USB-SWD to the USB port on the computer. 

 

    

2. The SW5 switch on the USB-SWD should be in the 3V3 position. 
3. The SW6 switch on the USB-SWD should be set to Supply Out position. 
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4. Ensure battery is re-inserted into the BT610 to power the device properly first, then connect the USB-SWD to a USB port on a 
computer with USB cable. 

  

5.2 Flashing Firmware 

IMPORTANT: Please make sure to always use the latest Canvas Firmware release 

Canvas Firmware is the underlying software enabling Canvas-enabled radio modules to run Python scripts and access hardware via scripting APIs. 
It is important to make sure your hardware is using the latest Canvas Firmware before you start developing application scripts. See the product 
page for details on where to locate the latest Canvas Firmware for your specific hardware. 

Steps required to program a Canvas firmware image .hex file onto the BT610: 

1. Install Python 3.11.6 (or newer) 
2. Install or update pip if not installed (usually pip is automatically installed with Python) 
3. Install pyocd (using pip) 
4. Open a command prompt from the folder the hex file is saved to. 
5. Use pyocd from the cmd prompt to program the Canvas “.hex” firmware file to the BT610. 

pyocd flash -t nrf52840 -e chip merged_x.x.xx.xxxxxxxxxx.hex 

Note:  -t nrf52840 selects the target hardware, -e chip erases the chip. 

6. Use pyocd to reset the BT610: 
pyocd reset -t nrf52840 

7. Disconnect the ribbon cable between the BT610 and USB-SWD programmer 

https://www.python.org/downloads/
https://pip.pypa.io/en/stable/installation/
https://pyocd.io/docs/installing
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6 Loading Python Script to the BT610 over the UART 

6.1 Installing VS Code and Xbit Extension 

1. Download and install VS Code. 
2. To install the Xbit VS Code Extension, open VS Code, navigate to the Extensions tab and type “xbit” in the extension search bar. You should 

see Xbit tools for VS Code listed. Select it from the list and press the install button to install the extension into your VS Code environment.  
 

  

After installation, you’ll see a new menu icon on the left-hand side of VS Code for the Xbit VSC extension. Click the new icon to start the Xbit 
Extension. 

  

Note:  Be sure to disable Auto-Save in VS-Code for working with python files on a Canvas enabled device. 

 

https://code.visualstudio.com/download
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6.2 Loading a Python Script to the BT610 

6.2.1 Hardware Configuration for Loading Python Scripts via UART 

1. Ensure the USB-SWD cable is disconnected from the computer (no power). Battery should remain inserted in the BT610. 
2. Connect USB-SWD from J1 UART header to the J1 UART header of the BT610 as shown below. 

(Green-CTS, Orange-RX, Yellow-TX, Red-VCC, Brown-RTS, Black-GND). 
3. Connect USB-SWD via USB cable to PC to power and connect the devices. 
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4. (Alternative-Optional) TTL-232R-3V3 Cable +3.3V USB cable can be used to connect directly from BT610 to USB port on the computer. 
(USB-SWD not required for UART connection.) 
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6.2.2 Loading Python Script 

1. With the Device connected via the UART, open VS Code and select the Xbit extension and select the COM port. 

 
 

2. The >>> symbol indicates this is the REPL, which is where you will add Python application scripts. If a USB serial port is detected but the 
identity of the port cannot be determined, you’ll see a generic device listing identified by a default USB icon. At any time you can refresh the 
list of devices by clicking the refresh button in the USB DEVICES header bar. 
 

 
 

3. The bt610_ac_current.py script provides a proof-of-concept approach to reading a 20A rated AC current sensor on channel AIN1 of a 
BT610 running Canvas Firmware. There are two options in VS Code for loading the script to the BT610. 
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A. Right click on the COM port and select Create File, and name it main.py. 
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Click on the newly created file to open a window in VS Code where the file can be edited. 
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Copy and paste the contents of the provided bt610_ac_current.py file into the main.py file created previously. 

 

B. (Alternative method) In VS Code, drag and drop the bt610_ac_current.py file onto the COM Port in VS Code and then rename the 
file main.py. 

 

Then rename the file main.py so that it will run on startup/reset. 
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4. Save the file by typing CTRL+s 

Note:  The file name will have a small white dot next to it when the file has NOT been saved and an X when it has been saved: 

  

FILE NOT SAVED 

  

FILE SAVED 

5. Reset the BT610 to start the application, which will now run by default on power-up/reset because the file is named main.py. To reset, click 
in the terminal window below the script window and type CTRL+d. You will see an explanation of the demo output over the UART, indicating 
the application is now running. 

 
6. By default, only AIN1 is enabled (set to 1). To enable additional analog sensors, you will need to use the following commands: 

• Enter config to see the current configurations. 
• Enter config['ain2_enabled']=1 
• Enter config['ain3_enabled']=1 
• Enter save_config() 
• Enter config to see the new configurations with AIN2 and AIN 3 now enabled. 

 

>>> config 

{'ain1_enabled': 1, 'network_id': 65535, 'reporting_interval_ms': 1000, 'ain2_enabled': 0, 

'ain3_enabled': 0, 'ain4_enabled': 0, 'ble_name': 'BT610'} 

>>> config['ain2_enabled']=1 

>>> config['ain3_enabled']=1 

>>> save_config() 

>>> config 

{'ain1_enabled': 1, 'network_id': 65535, 'reporting_interval_ms': 1000, 'ain2_enabled': 1, 

'ain3_enabled': 1, 'ain4_enabled': 0, 'ble_name': 'BT610'} 

>>> 
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7. View advert using any central role application such as nRF Connect on a mobile device.  
 

 

 

Note:  The example Python scripts we provide support Advertising Extensions and 2M PHY as secondary PHY option. If this is not supported 
on devices scanning for adverts some modifications to the script may be required. Contact Ezurio Support for assistance with this. 
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7 (Optional) XBit Demonstration 
7.1.1 Download and install Xbit for Desktop application 

The Xbit standalone desktop application provides a framework developers can use to quickly interact and visualize data from Bluetooth Low Energy 
devices. ‘Xbit’ is short for cross(X) platform (B)luetooth (I)nterface (T)ool. This application is designed to run on Mac/Windows/Linux desktop 
platforms and provides a framework for development of “Applets”, or small purpose built “mini-applications” that can be bundled with the tool to 
enable various software development workflows with a friendly graphical user interface for proof-of-concept presentations. The AC Current Demo 
application was tested for use on the Windows platform. 

Select the appropriate platform version provided on the GitHub repository and follow the installer instructions to install the application. 

7.1.2 Program BL654-USB Dongle (451-00004) 

The Xbit Desktop tool depends on local USB-serial access to a BL654 USB Adapter (P/N 451-00004) programmed with Canvas firmware allowing 
control of the BL654 radio on the USB adapter via Python scripts running on the module. With the USB adapter installed in the workstation, users can 
select the corresponding USB serial port from the tool and provide BLE functionality to Xbit applets. 

To program the BL654 USB Adapter (P/N 451-00004) do the following: 

1. Insert the Dongle into a USB port on your PC and ensure it is in bootloader mode. (the LED should be going from bright to dim when in 
bootloader mode). If not, enter bootloader mode using a thin object to press the button on the dongle through the hole in the case (whilst 
keeping the USB dongle plugged into the computer). 
 

 

2. Download the most current BL654-USB Canvas Firmware release. The “.hex” file can be found under the bl654/usb/firmware/<version> 
subdirectory within the GitHub repository. 

3. Navigate to the folder the firmware .hex file was downloaded to and open a cmd line window.  
4. Flash the firmware to the dongle using the nRFConnect Programmer utility from Nordic Semiconductor. The Programmer tool will identify the 

BL654 USB dongle in “Nordic DFU” mode. More details on using nRFConnect Programmer can be found in the Quick Start Guide BL654 USB 
Dongle – Nordic/Zephyr (451-00004). 

5. Download the xbit_lib.py and xbit_usb.py files from the Canvas Python Sample repository. These scripts are located in the 
demos/bl654_usb/xbit_usb subdirectory. 

6. Open VS Code – Xbit Extension and refresh the COM Ports. 
7. The BL654-USB should present as a repl COM port (>>>).  Follow the same steps as were followed in section 6.2.2 to load both the xbit_lib.py 

and xbit_usb.py files to the COM port associated with the BL654 dongle. 
8. Rename xbit_usb.py → main.py 
9. Be sure to save the files to the dongle by pressing Ctrl+s . 
10. Reset the dongle by clicking in the terminal window of VS Code and pressing Ctrl+d. 

7.1.3 Download the Xbit Desktop application 

1. Download the appropriate version of Xbit Desktop for your operating system from our Canvas Xbit Desktop GitHub repository. 
2. Follow the prompts to install the software. 

7.1.4 Install the bt610-ac-sense Applet  

The bt610-ac-sense applet is available to install directly from within the Xbit Desktop and Xbit Mobile applications. To install the applet, do the 
following: 
Xbit Desktop: Navigate to the Applets tab, then scroll down to the BT610 Current Sense Applet and click Install. 
Xbit Mobile: Press the “Refresh” button (circle with arrow in it) in the upper right corner of the main Xbit app screen. 
 

7.1.5 Running the BT610 Current Sense Applet with Xbit Desktop 

1. With BL654 Xbit Dongle inserted in USB port, click on Devices. 
2. If the BL654 xbitShell is not displayed – click refresh ports. 

https://github.com/LairdCP/Canvas_Xbit_Desktop
https://www.lairdconnect.com/wireless-modules/bluetooth-modules/bluetooth-5-modules/bl654-series-bluetooth-module-nfc
https://www.lairdconnect.com/wireless-modules/bluetooth-modules/bluetooth-5-modules/bl654-series-bluetooth-module-nfc
https://github.com/Ezurio/canvas_python_firmware/
https://www.ezurio.com/documentation/quick-start-guide-bl654-usb-for-nordic-sdk-zephyr
https://www.ezurio.com/documentation/quick-start-guide-bl654-usb-for-nordic-sdk-zephyr
https://github.com/Ezurio/canvas_python_samples/
https://github.com/LairdCP/Canvas_Xbit_Desktop
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3. Click Connect to connect to the BL654 for capturing BLE advertisement data. 

 
4. Click the Applets tab. 
5. Scroll Down to locate the BT610 Current Sense applet. 
6. Click launch to open the applet. 

 
7. In the Applet click Scan for Sensors to start scanning. 
8. Check the box to select the sensor you want to associate with a capture and the click Link Related Sensors to create your first simulated 

“Oven.”. The “Oven” represents the appliance you are measuring AC current of for purposes of the demonstration application. 

Note:  If you do not see your sensor, it may be necessary to restart the Xbit application and/or power-cycle the BT610. The BLE ID displayed 
should match the BLE ID on the BT610 label. 
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9. Once the Oven is created, click the drop-down arrow to select the Analog Input (AIN1, AIN2 OR AIN3) the oven is connected to. 
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10. Repeat steps 8 and 9, selecting the same Sensor, and selecting a different AIN# for each of the current sensors until you have created 3 
ovens, all from the same sensor, but with different AIN#. 
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11. After the AC current sensor is correctly placed around a hot line from a source, press the Start Capture button to begin capturing and 
displaying the data. 

 

Note:  The Xbit Applet is for Proof of Concept only. It is not designed for deployment, only to illustrate how data can be captured and 
displayed. 

8 Revision History 
Version Date Notes Contributor(s) Approver 

0.1 23 Aug 2024 Preliminary Rikki Horrigan Scott Lederer 

1.0 22 July 2025 Initial Release Dave Drogowski Scott Lederer 

Ezurio’s products are subject to standard Terms & Conditions.  

https://www.lairdconnect.com/legal/sales-terms-conditions

