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© 2021 LeddarTech Inc. All rights reserved. 

The information contained herein is the property of the Company and shall not be reproduced in whole or in 
part without the prior written approval of the Company. 

Leddar, LeddarTech, LeddarSteer, LeddarEngine, LeddarVision, LeddarSP, LeddarCore, VAYADrive, 
VayaVision, and related logos are trademarks or registered trademarks of LeddarTech Inc. All other brands, 
product names, and marks are or may be trademarks or registered trademarks used to identify products or 
services of their respective owners. 

Please contact a LeddarTech sales representative if you have any questions regarding the information 
contained in this document or regarding LeddarTech products. For the most recent version of this document, 
visit LeddarTechôs website. We also highly recommend that you read our Standard Sales Terms and 
Conditions, Product Warranty, and End-User License Agreement carefully. Documentation available at 
www.leddartech.com, section ñResources.ò 

LeddarÊ Configurator software: this software is based in part on the work of the Independent JPEG Group. 

Keep this User Guide for future reference. 
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DISCLAIMER 

LeddarTech® shall not be liable for any errors or omissions herein or for any damages arising out of or related 
to this document or the information contained herein, even if LeddarTech has been advised of the possibility 
of such damages. 

Descriptions of products, including, but not limited to, specifications and drawings, and other related 
information contained in this document, are provided only to illustrate their operation and application 
examples. The illustrations shown, including screen captures, may differ from the appearance of the actual 
product. 

LeddarTech has made every effort to ensure that the information contained in the documentation 
accompanying its products, including, without limitation, its Specification Sheet, is accurate. However, 
LeddarTech will not be liable for any errors or omissions therein and reserves the right to modify the design 
and characteristics of products at any time without notice. For the most recent version of any product 
documentation, visit LeddarTechôs website at www.leddartech.com. In case of discrepancy, the web version 
takes precedence over any printed literature. 

LeddarTech may expressly designate certain products as completing a particular qualification (e.g., AEC-
Q100). Customer agrees that it has the necessary expertise to select the product with the appropriate 
qualification designation for its applications and that proper product selection is at customerôs own risk. The 
customer is solely responsible for compliance with all legal and regulatory requirements in connection with 
such selection. 

LeddarTech does not control the installation and use of its products and shall have no liability if a product is 
used for an application for which it is not suited. LeddarTechôs products are not recommended or authorized 
for safety, life support, medical applications, applications involving hazardous, corrosive, or radioactive 
substances, or for any use or application in which the failure of a component could cause personal injury, 
loss of life, or substantial harm to the environment or property. Where LeddarTech specifically promotes 
products as facilitating functional safety or as compliant with functional safety standards, such products are 
intended to help enable customers to design and create their own applications that meet applicable functional 
safety standards and requirements. Using products in an application does not by itself establish any safety 
features in the application. 

Any technical advice provided by LeddarTech with reference to the use of its products is given without 
assumption by LeddarTech of any liability, and LeddarTech assumes no obligation or liability for the advice 
given or results obtained, all such advice being given and accepted at customerôs sole risk. 

LeddarTech reserves the right to modify its products at any time, without notice, at its sole discretion. The 
productsô performance specifications and operating parameters are determined in an independent state and 
are not guaranteed to perform the same way if installed in a customer product. 

  

http://www.leddartech.com/


 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 5 | 105 

Table of Contents  

1. INTRODUCTION ............................................................................................................................. 16 

1.1. DESCRIPTION .................................................................................................................................. 16 

1.2. UNDERLYING PRINCIPLES ................................................................................................................ 23 

2. GETTING STARTED ....................................................................................................................... 24 

2.1. SETUP ............................................................................................................................................ 24 

2.2. CONNECTING TO THE MODULE ......................................................................................................... 27 

3. MEASUREMENTS AND SETTINGS .............................................................................................. 29 

3.1. DISTANCE MEASUREMENT ............................................................................................................... 29 

3.2. DATA DESCRIPTION ......................................................................................................................... 29 

3.3. ACQUISITION SETTINGS ................................................................................................................... 31 

3.3.1. General Settings .................................................................................................................... 31 

3.3.2. Enabling and Disabling Segments ........................................................................................ 36 

3.3.3. Static Threshold..................................................................................................................... 37 

3.4. MEASUREMENT RATE ...................................................................................................................... 37 

3.5. CPU LOAD ..................................................................................................................................... 38 

3.6. SERIAL PORT SETTINGS .................................................................................................................. 39 

3.7. CAN PORT SETTINGS ..................................................................................................................... 40 

4. COMMUNICATION.......................................................................................................................... 42 

4.1. SERIAL PORT .................................................................................................................................. 42 

4.2. CAN BUS ....................................................................................................................................... 48 

5. LEDDAR CONFIGURATOR ........................................................................................................... 56 

5.1. INTRODUCTION................................................................................................................................ 56 

5.2. CONNECTION WINDOW .................................................................................................................... 56 

5.3. LEDDAR CONFIGURATOR MAIN WINDOW .......................................................................................... 57 

5.3.1. Toolbar Display Controls ....................................................................................................... 57 

5.3.2. Fit to Window ......................................................................................................................... 58 

5.3.3. Force Equal Horizontal and Vertical Scales .......................................................................... 58 

5.3.4. Zoom In ................................................................................................................................. 58 

5.3.5. Zoom Out ............................................................................................................................... 58 

5.3.6. Scale ...................................................................................................................................... 58 

5.3.7. Panning and Zooming ........................................................................................................... 58 

5.3.8. Changing the Module Origin .................................................................................................. 60 

5.3.9. Changing the Module Orientation.......................................................................................... 61 

5.4. SETTINGS ....................................................................................................................................... 62 

5.4.1. Device Name ......................................................................................................................... 62 



 

6 | 105 © 2021 LeddarTech Inc. 

5.4.2. Acquisition Settings ............................................................................................................... 63 

5.4.3. Module Position ..................................................................................................................... 63 

5.4.4. Advanced Detection Zones ................................................................................................... 64 

5.4.5. General .................................................................................................................................. 64 

5.4.6. Serial Ports ............................................................................................................................ 66 

5.4.7. CAN Ports .............................................................................................................................. 67 

5.5. SAVING AND LOADING A CONFIGURATION ......................................................................................... 69 

5.6. CONFIGURING DETECTION RECORDS ............................................................................................... 69 

5.7. USING DETECTION RECORDS .......................................................................................................... 71 

5.8. DATA LOGGING ............................................................................................................................... 72 

5.9. DEVICE STATE ................................................................................................................................ 74 

5.10. PREFERENCES ................................................................................................................................ 75 

5.11. RAW DETECTIONS ........................................................................................................................... 76 

5.12. VIEW SERIAL PORT DATA ................................................................................................................ 78 

6. SPECIFICATIONS ........................................................................................................................... 80 

6.1. GENERAL........................................................................................................................................ 80 

6.2. ENVIRONMENTAL............................................................................................................................. 80 

6.3. REGULATORY COMPLIANCE ............................................................................................................. 80 

6.4. MECHANICAL .................................................................................................................................. 80 

6.5. ELECTRICAL .................................................................................................................................... 81 

6.6. OPTICAL ......................................................................................................................................... 81 

6.6.1. 99° x 8° Module (M16D-75B0008) ........................................................................................ 82 

6.6.2. 48° x 6° Module (M16D-75B0005) ........................................................................................ 83 

6.6.3. 36° x 5° Module (M16D-75B0010) ........................................................................................ 84 

6.6.4. 25° x 4° Module (M16D-75B0009) ........................................................................................ 85 

6.6.5. 19° x 3° Module (M16D-75B0007) ........................................................................................ 86 

6.6.6. 10° x 1.6° Module (M16D-75B0006) ..................................................................................... 87 

6.7. PERFORMANCE ............................................................................................................................... 88 

6.8. DIMENSIONS ................................................................................................................................... 92 

6.8.1. 99° x 8° Module (M16D-75B0008) ........................................................................................ 92 

6.8.2. 48° x 6° Module (M16D-75B0005) ........................................................................................ 93 

6.8.3. 36° x 5° Module (M16D-75B0010) ........................................................................................ 94 

6.8.4. 25° x 4° Module (M16D-75B0009) ........................................................................................ 95 

6.8.5. 19° x 3° Module (M16D-75B0007) ........................................................................................ 96 

6.8.6. 10° x 1.6° Module (M16D-75B0006) ..................................................................................... 97 

7. TROUBLESHOOTING .................................................................................................................... 98 

8. MAINTENANCE .............................................................................................................................. 98 



 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 7 | 105 

9. DISPOSAL ....................................................................................................................................... 98 

10. TECHNICAL SUPPORT .................................................................................................................. 98 

APPENDIX A.  EXAMPLE OF A 0X41 MODBUS FUNCTION  .............................................................. 99 

APPENDIX B.  EXAMPLE OF A 0X04 MODBUS  ................................................................................ 101 

APPENDIX C. EXAMPLE OF A CAN BUS DETECTION REQUEST  ................................................ 103 

 

  



 

8 | 105 © 2021 LeddarTech Inc. 

Table of Figures  

Fig. 1: Perspective front view (48° optics)..................................................................................................... 17 

Fig. 2: Top view with a terminal block connector .......................................................................................... 17 

Fig. 3: Jumper configurations for 24 V and 12 V power supply .................................................................... 19 

Fig. 4: M16 LED working diagram ................................................................................................................. 20 

Fig. 5: Expansion connector.......................................................................................................................... 21 

Fig. 6: Illumination area and detection zone ................................................................................................. 23 

Fig. 7: Welcome dialog box ........................................................................................................................... 24 

Fig. 8: End-User License Agreement dialog box .......................................................................................... 25 

Fig. 9: Product Types dialog box .................................................................................................................. 25 

Fig. 10: Destination Folder dialog box .......................................................................................................... 26 

Fig. 11: Installation dialog box ...................................................................................................................... 26 

Fig. 12: Completing the installation ............................................................................................................... 26 

Fig. 13: Connecting to a module ................................................................................................................... 27 

Fig. 14: Connection dialog box...................................................................................................................... 27 

Fig. 15: Main window .................................................................................................................................... 28 

Fig. 16: Distance measurement .................................................................................................................... 29 

Fig. 17: Raw Detections dialog box .............................................................................................................. 29 

Fig. 18: General tab ï Acquisition Settings dialog box ................................................................................. 31 

Fig. 19: Detection thresholds ........................................................................................................................ 33 

Fig. 20: Measurement smoothing example ................................................................................................... 35 

Fig. 21: Segments tab ï Acquisition Settings dialog box .............................................................................. 36 

Fig. 22: Disabled segments example ............................................................................................................ 36 

Fig. 23: Static Threshold tab ï Acquisition Settings dialog box .................................................................... 37 

Fig. 24: Device State window ........................................................................................................................ 39 

Fig. 25: Raw Detections dialog box docked on the side of the main window ............................................... 56 

Fig. 26: Connection dialog box...................................................................................................................... 56 

Fig. 27: Leddar Configurator main window ................................................................................................... 57 

Fig. 28: Zooming in (left) and out (right) horizontally .................................................................................... 59 

Fig. 29: Zooming in (left) and out (right) vertically......................................................................................... 59 

Fig. 30: Detection point coordinates ............................................................................................................. 60 

Fig. 31: Dot indicator to modify the module origin ........................................................................................ 60 

Fig. 32: Module position display .................................................................................................................... 61 

Fig. 33: Red bar to rotate the module position .............................................................................................. 61 

Fig. 34: Device menu ï Configuration menu items ....................................................................................... 62 

Fig. 35: Device Name dialog box .................................................................................................................. 62 



 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 9 | 105 

Fig. 36: Acquisition Settings dialog boxes .................................................................................................... 63 

Fig. 37: Device menu ï Sensor Position dialog box ..................................................................................... 63 

Fig. 38: Device menu ï Configuration and Advanced Detection Zones menu items ................................... 64 

Fig. 39: Advanced Detection Zones dialog box ............................................................................................ 64 

Fig. 40: Device menu ï Configuration and Communication menu items ...................................................... 65 

Fig. 41: General Settings dialog box ............................................................................................................. 65 

Fig. 42: LeddarHost dialog box ..................................................................................................................... 65 

Fig. 43: Device menu ï Configuration and Communication menu items ...................................................... 66 

Fig. 44: Serial Ports Settings dialog box ....................................................................................................... 66 

Fig. 45: Device menu ï Configuration and Communication menu items ...................................................... 67 

Fig. 46: CAN Port Settings dialog box .......................................................................................................... 68 

Fig. 47: File menu ......................................................................................................................................... 69 

Fig. 48: Settings menu .................................................................................................................................. 69 

Fig. 49: Preferences dialog box .................................................................................................................... 70 

Fig. 50: File menu to start a recording .......................................................................................................... 70 

Fig. 51: File menu to stop a recording .......................................................................................................... 71 

Fig. 52: File menu to open a recording ......................................................................................................... 72 

Fig. 53: Record Replay dialog box ................................................................................................................ 72 

Fig. 54: Settings menu .................................................................................................................................. 73 

Fig. 55: Preferences dialog box for logging data .......................................................................................... 73 

Fig. 56: File menu to start data recording ..................................................................................................... 73 

Fig. 57: File menu to stop data recording ..................................................................................................... 74 

Fig. 58: View menu ....................................................................................................................................... 74 

Fig. 59: Device State window ........................................................................................................................ 74 

Fig. 60: Settings Menu ï Preferences dialog box ......................................................................................... 75 

Fig. 61: View menu ï Raw Detections dialog box ........................................................................................ 76 

Fig. 62: Example of detection filtering in the Raw Detections dialog box ..................................................... 77 

Fig. 63: View menu ....................................................................................................................................... 79 

Fig. 64: Serial Port Viewer dialog box ........................................................................................................... 79 

Fig. 65: Serial port measurement .................................................................................................................. 79 

Fig. 66: Horizontal field of view (HFoV) and vertical field of view (VFoV) .................................................... 81 

Fig. 67: Detection efficiency (HFoV by segment), 99° x 8° module .............................................................. 82 

Fig. 68: Detection efficiency (VFoV), 99° x 8° module .................................................................................. 82 

Fig. 69: Detection efficiency (HFoV by segment), 48° x 6° module .............................................................. 83 

Fig. 70: Detection efficiency (VFoV), 48° x 6° module .................................................................................. 83 

Fig. 71: Detection efficiency (HFoV by segment), 36° x 5° module .............................................................. 84 

Fig. 72: Detection efficiency (VFoV), 36° x 5° module .................................................................................. 84 



 

10 | 105 © 2021 LeddarTech Inc. 

Fig. 73: Detection efficiency (HFoV by segment), 25° x 4° module .............................................................. 85 

Fig. 74: Detection efficiency (VFoV), 25° x 4° module .................................................................................. 85 

Fig. 75: Detection efficiency (HFoV by segment), 19° x 3° module .............................................................. 86 

Fig. 76: Detection efficiency (VFoV), 19° x 3° module .................................................................................. 86 

Fig. 77: Detection efficiency (HFoV by segment), 10° x 1.6° module ........................................................... 87 

Fig. 78: Detection efficiency (VFoV), 10° x 1.6° module ............................................................................... 87 

Fig. 79: Accuracy vs. distance ...................................................................................................................... 88 

Fig. 80: Precision vs. amplitude .................................................................................................................... 88 

Fig. 81: 99° x 8° module amplitude vs. range ............................................................................................... 89 

Fig. 82: 48° x 6° module amplitude vs. range ............................................................................................... 89 

Fig. 83: 36° x 5° module amplitude vs. range ............................................................................................... 90 

Fig. 84: 25° x 4° module amplitude vs. range ............................................................................................... 90 

Fig. 85: 19° x 3° module amplitude vs. range ............................................................................................... 91 

Fig. 86: 10° x 1.6° module amplitude vs. range ............................................................................................ 91 

Fig. 87: 99° x 8° module dimensions ............................................................................................................ 92 

Fig. 88: 48° x 6° module dimensions ............................................................................................................ 93 

Fig. 89: 36° x 5° module dimensions ............................................................................................................ 94 

Fig. 90: 25° x 4° module dimensions ............................................................................................................ 95 

Fig. 91: 19° x 3° module dimensions ............................................................................................................ 96 

Fig. 92: 10° x 1.6° module dimensions ......................................................................................................... 97 

  



 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 11 | 105 

List of Tables  

Table 1: Terminal block connector pin definition........................................................................................... 18 

Table 2: Jumper configuration ...................................................................................................................... 18 

Table 3: RS-485 pin definition ....................................................................................................................... 20 

Table 4: Expansion connector pin definition ................................................................................................. 21 

Table 5: UART pin definition (TTL 3.3 V) ...................................................................................................... 22 

Table 6: CAN pin definition ........................................................................................................................... 22 

Table 7: SPI pin definition ............................................................................................................................. 22 

Table 8: Distances per segment (channel) ................................................................................................... 23 

Table 9: Raw Detection field description ....................................................................................................... 30 

Table 10: Flag value description ................................................................................................................... 30 

Table 11: Status value description ................................................................................................................ 30 

Table 12: Acquisition settings description ..................................................................................................... 31 

Table 13: Theoretical measurement rate ...................................................................................................... 38 

Table 14: Serial port settings description ...................................................................................................... 39 

Table 15: Maximum detections per baud rate / Measurement rate settings ................................................. 40 

Table 16: CAN port settings .......................................................................................................................... 40 

Table 17: Report server ID message ............................................................................................................ 42 

Table 18: Get detection message (detection fields) ..................................................................................... 43 

Table 19: Get detection message (trailing fields).......................................................................................... 43 

Table 20: Get detection message (detection fields) ..................................................................................... 44 

Table 21: Get detection message (trailing fields).......................................................................................... 44 

Table 22: Read input register message ........................................................................................................ 44 

Table 23: Read holding register message definition ..................................................................................... 46 

Table 24: CAN bus request message ........................................................................................................... 48 

Table 25: CAN bus request message (GET input data) ............................................................................... 49 

Table 26: CAN bus request message (GET holding data) ........................................................................... 49 

Table 27: CAN bus request message (SET holding data) ............................................................................ 50 

Table 28: CAN bus answer message ........................................................................................................... 52 

Table 29: CAN bus number of detection message ....................................................................................... 53 

Table 30: CAN bus answer message (GET input data) ................................................................................ 53 

Table 31: Standard CAN bus detection message ......................................................................................... 55 

Table 32: Flag information of measurement ................................................................................................. 55 

Table 33: CAN bus detection message definition with flag information ........................................................ 55 

Table 34: Serial port settings description ...................................................................................................... 66 

Table 35: CAN port settings description ....................................................................................................... 68 



 

12 | 105 © 2021 LeddarTech Inc. 

Table 36: Field description of the log text file................................................................................................ 72 

Table 37: Flag value description ................................................................................................................... 78 

Table 38: Status value description ................................................................................................................ 78 

Table 39: General specifications ................................................................................................................... 80 

Table 40: Environmental specifications ........................................................................................................ 80 

Table 41: Mechanical specifications ............................................................................................................. 80 

Table 42: Electrical specifications ................................................................................................................. 81 

Table 43: Optical specifications .................................................................................................................... 81 

Table 44: Horizontal FoV and Vertical FoV ................................................................................................... 81 

Table 45: Module performances ................................................................................................................... 88 

  



 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 13 | 105 

Version History  

Version  Description  Date (YYYY-MM-DD) 

54A0020_V18.0_EN 
¶  Added Disclaimer information 

¶ Various updates throughout the document 
2019-01-11 

54A0020_V19.0_EN 
¶ Updated Disclaimer 

¶ Updated as per NC #50079 & NC #50080 
2021-04-16 

54A0020_V20.0_EN 

¶ Updated to new User Guide template with minor 
corrections throughout the text, including for consistency 

¶ Deleted all occurrences of fail-safe option 

¶ Specified limited availability of demerging function 
throughout the document 

¶ Section 1.1: added Fig. 5 + connector information 

¶ Section 2.1: updated installation screenshots 

¶ Section 3.6: changed Port Number value in Table 14 

¶ Section 3.7: added 1st sentence of paragraph 

¶ Section 3.3.1: described power control modes 

¶ Section 5.3.2: updated text 

¶ Section 5.4.4: explained debouncing feature 

¶ Section 5.4.6: deleted expansion connector selection in 
Table 34 

¶ Section 8: updated optical surface cleaning procedure 

2021-06-11 

  



 

14 | 105 © 2021 LeddarTech Inc. 

Contact Information  

 LeddarTech Inc.  

Address  

Head Office  Production & Shipping  

4535, boulevard Wilfrid-Hamel, Suite 240  

Québec (Québec)  G1P 2J7, Canada 

4535, boulevard Wilfrid-Hamel, Suite 140  

Québec (Québec)  G1P 2J7, Canada 

Phone  

+ 1-418-653-9000 

1-855-865-9900 

8:30 a.m. ï 5:00 p.m. EST 

Fax + 1-418-653-9099 

Support  support@leddartech.com  

Website  www.leddartech.com  

  

mailto:support@leddartech.com
http://www.leddartech.com/


 

54A0020_V20.0_EN / Leddar M16 LED ï User Guide 15 | 105 

Document Conventions  

This document uses the following conventions: 

Name of menu  > 
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Shows the access path to menus under each section of the LeddarÊ 
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Arial bold  
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are in bold  type . 

 

Note: Contains helpful suggestions and references to information included within 
this User Guide. 

 

Warning : Refers to a warning or important information to follow. 

This document uses the metric system (SI). 
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1. Introduction  

The LeddarÊ M16 module or M16 LED enables developers and integrators to make the most of LeddarÊ 
technology through integration in detection and ranging systems. The purpose of the M16 LED module is to 
be easily and rapidly integrated into various applications. 

The M16 LED can be configured for elementary applications or perform more complex tasks depending on 
the hardware and software settings. 

1.1. Description  

The M16 LED contains the following: 

¶ Receiver assembly 

¶ Source and control assembly 

The M16 LED offers the following features: 

¶ Horizontal field of view (FoV): 10°, 19°, 25°, 36°, 48°, and 99° 

¶ 16 detection segments 

¶ Real-time data acquisition and display (through USB) 

¶ RS-485 port for measurement acquisition 

¶ CAN bus for measurement acquisition 

Interfaces available for custom application development: 

¶ RS-485 

¶ CAN bus 

¶ DIP switches1 (4 x) 

¶ MicroSD card slot1 

¶ Expansion connector (UART, CAN, SPI1, GPIO1, DAC1) 

 

1 Not implemented in the current MCU firmware. 
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Fig. 1: Perspective f ront view  (48° optics)  

 

Fig. 2: Top view with  a terminal block connector  
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Terminal block  

The terminal block is an 8-pin connector at the top of the module. It provides CAN, RS-485, and power 
connectivity. 

Table 1: Terminal block connector pin definition  

Pin  1 2 3 4 5 6 7 8 

Function GND DCIN GND RS-485+ RS-485- GND CAN-H CAN-L 

Pin 2 allows you to power the device directly through the terminal block instead of the DC connector. The 
ground is connected via pins 1, 3, and 6. The same conditions on jumpers P11, P13, and P15 as described 
in ñPower connectorò below apply to power the device using 12 V or 24 V. 

MicroSD card slot  

The source and control assembly is equipped with a MicroSD card reader/writer. The slot is provided for 
custom application development and is not implemented in the current MCU firmware. Contact LeddarTech 
for future enhancements of the firmware. 

Reset button  

The Reset button, located on the left side of the module, allows you to restart the module. This action can 
be used as an alternative to cycling the power. 

MCU JTAG 

Application developers can use the JTAG port to load and debug MCU firmware. 

USB port  

The USB port is a standard 2.0, 12-MBit/s port. This communication link is used by the LeddarÊ Configurator 
software and provides a link for prototyping new applications (contact LeddarTech for the SDK). 

Power connector  

The power connector provides the module with a 24 V power source. However, using a 12 V source is also 
possible, provided the jumper configuration is changed. By default, jumper P11 connects its pins 1 and 2 for 
the 24 V. In this case, jumper P13 is disconnected, and P15 is connected. In 12 V supply mode, connect 
jumper P11 to pins 2 and 3, then disconnect P15 to connect P13 instead. 

 

Using the included 24 V power source while in 12 V configuration may damage the 
module. 

Table 2: Jumper configuration  

 P11 P13 P15 

24 V Pins 1 and 2 Disconnected Connected 

12 V Pins 2 and 3 Connected Disconnected 

The figure below shows the MCU board with the two LEDs and the jumpers (top) and the 24 V and 12 V 
configurations (below). The two LED lenses and the receiver board have been removed for convenience in 
the two pictures, but the jumpers need not be configured. 
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Fig. 3: Jumper configurations for 24  V and 12 V power supply  

Receiver assembly  

The receiver assembly contains the photodetector array (16 elements) and the controller for LED pulsing 
and data acquisition. Data acquisition is performed at a sampling frequency of 62.5 MHz. Oversampling and 
accumulation are also performed on this module assembly. 

The module assembly generates a full waveform per segment at the module measurement rate. 

 

The module measurement rate varies according to the oversampling and accumulation 
settings and the pulse rate according to FoV configuration. 

Lens coating color for 48° configuration may change between samples from greenish to 
bluish, but the inherent properties of the lens are not affected in the field of application of 
this product. 

Source and control assembly  

The source and control assembly includes the LEDs, the LED drivers, the MCU, the terminal block, and the 
external interfaces, while the receiver assembly includes the reception and emission optics. 

The receiver assembly controls the LED pulsing since the receiver data acquisition must be synchronized 
with the LED pulses. A temperature module located near the LEDs is used to implement temperature 
compensation on the ranging results. 

Jumper & LED area 

USB connector 

12 V 24 V P13 

P11 

P15 
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The MCU recovers the waveforms generated by the receiver assembly, performs full-waveform analysis, 
and generates detection and ranging data. The data can be displayed in software after a connection has 
been established through the USB link. 

The source and control assembly offers several external interfaces, but most are provided for custom 
application development and are not implemented in the current MCU firmware. Contact LeddarTech for 
future enhancements of the firmware. 

The following diagram illustrates how the components of the module interact with one another. 

 

Fig. 4: M16 LED working diagram  

DIP switches  

The source and control assembly is equipped with four DIP switches which are unused by the current design 
and are available as additional options for developing custom applications. 

RS-485 port  

The RS-485 (ANSI/TIA/IEA-485) is a two-wire, half-duplex differential serial communication port often used 
in electrically noisy environments. The following table provides the pin definitions compliant with RS-485 
standards. 

Table 3: RS-485 pin definition  

Pin 4 B Non-inverting +DATA 

Pin 5 A Inverting -DATA 
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CAN bus  

The CAN bus is implemented via a differential pair. Pin 7 connects to CAN-High (CAN+) and pin 8 to CAN-
Low (CAN-). Jumper P9-P10 connects the 120 ɋ CAN bus termination resistor when set in positions 1-2. 
The resistor is disconnected when in positions 2-3. The ISO 11898 standard describes the CAN technology. 

Expansion connector  

The expansion connector is another connectivity option that can be used for custom application 
development. 

 
The UART link is the only option implemented in the current MCU firmware. 

 

Fig. 5: Expansion connector  

Connector type: Samtec® FTS-120-02-F-DV-SA-P-TR, 50 mil pitch 

Recommended mating connector type: Samtec® CLP-120-02-F-D-A 

All even-numbered pins connect to the ground, while odd-numbered pins are described below. 

Table 4: Expansion connector pin definition  

 UART CAN GPIO/SPI/... DAC +3.3 V +5.4 V DC 

Pin  
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 

 GND 

Pin 1 (upper row) 

Pin 40 (lower row) 
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¶ UART 

Pins 1, 3, 5, and 7 connect to UART2 from the MCU. 

Table 5: UART pin definition (TTL 3.3  V) 

Pin  Function  

1 Tx 

3 Rx 

5 CTS 

7 RTS 

¶ CAN 

Another CAN bus connector is available. Unlike the one on the terminal block, you are responsible 
for converting the receiver/transmitter signals to the CAN standard (CAN-High and CAN-Low). 

Table 6: CAN pin definition  

Pin  Function  

9 Tx 

11 Rx 

¶ GPIO 

General-purpose inputs/outputs are available through pins 13, 15, 17, 19, 21, 23, 25, and 27. 

¶ SPI 

The generic serial port interface functionality is available through pins 19, 21, 23, and 25. 

Table 7: SPI pin definition  

Pin  Function  

19 MOSI 

21 MISO 

23 SCLK 

25 CS 

¶ DAC 

Pin 29 is a digital-to-analog output. The reference voltage is 3.3 V. 

Status LEDs  

There are two LEDs on this unit. One shows the activity of the microcontroller (blinking LED D6), and the 
other shows the USB connection status (LED D5). 
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1.2. Underlying Principles  

Created by LeddarTech, LeddarÊ (light-emitting diode detection and ranging) is a unique sensing 
technology based on the LED illumination (infrared spectrum) and the time-of-flight of light principle. The 
LED emitters illuminate the area of interest (pulsed typically at 100 kHz). The multichannel module receiver 
collects the backscatter of the emitted light and measures the time taken for the emitted light to return to the 
module. 

A 16-segment photodetector array is used and provides multiple detections and ranging segments. The full-
waveform analysis enables detection and distance measurement of multiple objects in each segment, 
provided foreground objects do not fully obscure objects behind them. Oversampling and accumulation 
techniques are used to provide extended resolution and range. 

Fig. 6 illustrates the illumination area and detection segments. The 16 segments provide a profile of the 
object in the beam. In other installations, the 16 segments can locate and track one or multiple objects in the 
beam. 

Table 8: Distances per segment (channel)  

Segment  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Distance (m)  9.71 8.52 7.55 6.79 6.18 5.68 5.26 4.91 4.61 4.82 5.18 5.62 6.18 6.88 7.80 8.97 

 

Fig. 6: Illumination area and detection zone  

The core of Leddar sensing is the pulsing of diffused light, collection of reflected light, and full-waveform 
analysis (including oversampling and accumulation). The light source type, the number of light sources, and 
the illumination and reception beam can all be tailored to fit specific application requirements such as 
detection range, beam, and spatial resolution. 

  


































































































































































