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VayaVision, and related logos are trademarks or registered trademarks of LeddarTech Inc. All other brands,
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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,
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Conditions, Product Warranty, and End-User License Agreement carefully. Documentation available at

www. |l eddartech. com,0 section AResources

Leddar E Configurator software: this software is based |

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, visitLedd ar Te c h 6 s www.leddartech.com.tin 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

gualification designation for its applications and

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 whichitisnots ui t e d . Leddar Techds products
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 acceptedatc ust omer 6s sol e r

LeddarTech reserves the right to modify its products at any time, without notice, at its sole discretion. The

t ha

s k.

productsdé performance specifications and operating

are not guaranteed to perform the same way if installed in a customer product.
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Version Description Date (YYYY-MM-DD)

54A0020 V18.0_EN i Adc_ied Disclaimer information 2019-01-11
1 Various updates throughout the document

9 Updated Disclaimer

1 Updated as per NC #50079 & NC #50080

1 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 2021-06-11
Section 3.7: added 15t 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

9 Section 8: updated optical surface cleaning procedure

54A0020_V19.0_EN 2021-04-16

= =

54A0020_V20.0_EN

=A =4 =4 -4 4 48 -4 -4

54A0020_V20.0_EN/ Leddar M16 LED i User Guide 131105



LeddarTech
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This document uses the following conventions:

Name of menu > Shows the access path to menus under each section oftheL eddar E
name of the window | Configurator.

The names of buttons, menus, dialog boxes, and the elements of the interface

Arial bold 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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The Leddar E MIMl6LUEDdnakl es devel opers and integrators t
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.

The M16 LED contains the following:
1 Receiver assembly
1 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)

= =4 =4 =

RS-485 port for measurement acquisition
1 CAN bus for measurement acquisition

Interfaces available for custom application development:

1 RS-485

1 CAN bus

1 DIP switches! (4 x)

1 MicroSD card slot?

1 Expansion connector (UART, CAN, SPI1, GPIO?, DAC?)

1 Not implemented in the current MCU firmware.
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Terminal block connector

Power connector

l

MicroSD card slot
\

Reset button

Reception optics
MCU JTAG ——»

USB port —

gl 7 | i
(-}

iy i LU WIS T

Pin 1 Pin 8

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
ini Power ¢ onn eppty topawerhhe devios 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 LeddarE 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
{ j 5 module.

Table 2: Jumper configuration

P11 P13 P15
24V Pins 1 and 2 Disconnected Connected
12V 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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«— Jumper & LED area

USB connector

o

. = T
I 2 ¢ e 1] S

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.
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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.

Receiver assembly

Photodetector

array

Leddar™ receiver
circuit
I
Receiver module
connector

Source and control assembly

= Receiver module
= =
& % connector
3
w @
8 E 22
L] DIP o
= switches (4) oy b
(0]
>
&
¥ N || RS485 12C and CTRL
B e —
% s '_:. transceiver MCU (Freescale LEDs, LED IF,
= g P Kinetis) temperature sensor
gEY CAN =
g 8y transceiver “Exp /O g
=2 ] | £
s o
S [s)
c
=]
c
MicroSD| | Reset MCU USB =
card slot| | button JTAG &

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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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 q 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.

[ ]
-

_
TR |

Pin 1 (upper row)

(1]
p R EREEEE N A RN R

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 | +3.3V +5.4V |DC
1 3 5 7 9 |11 |13 |15 |17 |19 (21 |23 |25 |27 29 31 |33 |35 |37 |39
Pin
2 |4 |6 |8 |10 |12 |14 |16 |18 |20 |22 |24 |26 |28 | 30 |32 [34 |36 |38 |40
GND
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1 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

1 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

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

1 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

1 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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Created by Leddar Teaniitng dodeddetactiof an@ Iranging)tis 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: lllumination 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.
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