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CHAPTER
ONE

QUICK START

MEX PDI Builder is used to set all the configurable parameters of MEX (Magnetometer CAN Expander).

MEX can be adjusted according to different inputs, outputs, CAN communications, sticks, arbitrations and telemetries.

1.1 Download and installation

To configure a MEX, first of all download and install MEX PDI Builder.
Once the MEX has been purchased, a GitHub release should be created for the customer with the application.

To access to the release and download the software, read the Releases section of the Joint Collaboration Framework
manual.

To install MEX PDI Builder on Windows just execute the exe file and follow the installer indications. Administrator
rights are needed.

Warning: If users have any problems with the installation, please disable the antivirus and the Windows firewall.
Disabling the antivirus depends on the antivirus software.

To disable the firewall, go to “Control Panel” — “System and Security” — “Windows Defender Firewall” and then,
click on “Turn windows Defender Firewall on or off”.

@ Windows Defender Firewall

« v o ' «ISystem and Security > Windows Defender Firewalll v [$] Search Control Panel »p

Help protect your PC with Windows Defender Firewall

Control Panel Home

Windows Defender Firewall can help to prevent hackers or malicious software from gaining access to your PC

Allow an app or feature through the Internet or a network.
through Windows Defender
Firewall
l Q Private networks Connected
G Change notification settings
) Tumn Windows Defender . g Guest or public networks Not connected
Firewall on or off

!;' Restore defaults
G Advanced settings

Troubleshoot my network

Fig. 1: Windows Defender Firewall
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CHAPTER
TWO

CONFIGURATION

This section explains each option and parameter available in MEX PDI Builder.

Once the installation is finished, open MEX PDI Builder and select the unit.

@ MEX PDI Builder - (v.6.10.11) - m| *

Build PDI to configure your MEX

Mot connected Mot selected -

Mot selected
MEX 42057 (6.10.5)

Fig. I: MEX ID

If correctly connected, MEX PDI Builder will display the mode in which the connected unit is. In addition, a PDI
error button will appear:
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@ MEX PDI Builder - {v.6.10.11) — m| P

Build PDI to configure your MEX

Upload PDI to the MEX, this option can't be Open PDI online and work with it
undane

I ) I MEX 42057 (6.10.5) -

Fig. 2: MEX PDI Builder

* MEX mode: The MEX unit should appear in Normal mode, as shown in the figure above, or Maintenance
mode.

It can also appear as Maintenance mode (loaded with errors) or Normal mode - Disconnected.

Note: Maintenance mode (loaded with errors) appears when something went wrong.

. PDI Errors button: The user can check if the connected unit has PDI Errors by simply clicking on it. If
there are no errors, the following message appears:

i INFORMATION >

Mo errors o

Mo PDI Errors found.

Fig. 3: MEX PDI Builder - PDI Errors message

The user can access now to 3 configuration options:

6 Chapter 2. Configuration
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@ MEX PDI Builder - {v.6.10.11) — m| ®

Build PDI to configure your MEX

£ Upload PDI % OpenmEx

Upload PDI to the MEX, this option can't be Open PDI online and work with it
undone
(@ Mormal mode | < MEX 42057 (6.10.3) -

Fig. 4: MEX PDI Builder options

e MEX: It allows the user to work with offline configurations. A previously exported MEX PDI configuration can
be opened and modified or it is also possible to build a new one from the default configuration.

« Upload PDI: A previously exported MEX PDI configuration can be imported to the linked MEX.

* Open MEX: By clicking on this option, MEX PDI Builder configuration menu opens with the configuration
(the PDI files) loaded in the MEX. Then, the user can modify it online.

Note:  PDI files are MEX configuration files. This files are used by modular control with improved version
management.

These PDI files are split in 2 folders. Each folder hold several .xml files:
* mex: This contains the configuration of the MEX. All control system and parameters are stored here.

» xsd: This folder holds .xsd files An XSD file is a definition file specifying the elements and attributes that can
be part of an XML document. This ensures that data is properly interpreted, and errors are caught, resulting in
appropriate XML validation. Users should never delete, replace or modify it.

—_

UL -

e

mex xsd

Fig. 5: PDIs files

Finally, click on ‘MEX’ or ‘Open MEX to open the configuration and start editing.
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MEXPDI Builder - MEX 4.

a
|
u]
x

MEX PDI Builder & o = o

BRAac

I Maintenance mode I (]

Fig. 6: Open MEX

Note: When MEX PDI is open, the unit changes to Maintenance mode.

The different ‘buttons’ that can be seen in the initial menu of the MEX PDI builder are explained below.

MEXPDI Builder - MEX

MEX PDI Builder

566 &

0806

=

i-JO) 8

Fig. 7: Initial menu

1. Save PDI: After changes are done, press on the save button to apply the changes.

8 Chapter 2. Configuration
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Note: This button will only appear if a MEX is connected, i.e. when working offline this button will not be
available.

2. Export PDI: After modifying a configuration, press the export button to store the configuration in the local
storage.

Users can store this configuration in an empty folder or in the folder where the previously imported configuration
is stored. With the latter option, the “original” configuration will be overwritten by the one with the new changes.

3. Import PDI from repo: The user can import a configuration file from the repo and modify it. After that, if the
save button is pressed, this configuration will be uploaded to the connected MEX.

4. Import PDI from local storage: The user can import a configuration file from the local storage and modify it.
After that, if the save button is pressed, this configuration will be loaded into the connected MEX.

5. Feedback: Users can report a problem they have encountered by creating an issue in their own ‘Joint
Collaboration Framework’. The ‘Download’ button downloads a zipped folder with the current MEX
configuration and more information needed for Embention to resolve the issue. It is advisable to attach this
folder when creating the issue.

Note: The user’s ‘Joint Collaboration Framework’ is simply a Github repository for each customer.

In case of having any questions about this Joint Collaboration Framework, please see Joint Collaboration
Framework user manual or contact sales @embention.com.

FeedBack

Send us your feedback

Repo:* [ | ]

Title:

Fig. 8: Feedback window

6. These are the different functions of MEX. They are explained in the following menus.
. . MEX

. Sensors

d . Input/Output

2
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@

Communications

. 1

o Stick

o @ Devices
. .Arbitration

2.1 MEX

2.1.1 Mex Base

MEX is able to send information about its version and Jeti telemetry from devices connected to MEX, this is the “status
message”. It is possible to define the CAN Id used for those messages.

Enable the Extended checkbox to use the extended CAN protocol (with a 29-bit identifier), disable it to use the standard
protocol (11-bit identifier).

MEX PDI Builder - X
OO MEX & o s o
AT
E] Enable Jeti
Status
IXCANID
D Extended
CAN 33

apoonaeE

Fig. 9: Mex Base section

10 Chapter 2. Configuration
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2.1.2 Status

Enable VCP Status Message enables the periodic sending of the status message that Veronte Link uses to recognise
MEX.

MEX PDI Builder -
O MEX X al = o
Mesx Base
Enable VICP Status Message

Period ‘ 1.0 s

i-Joja ol il7]C

Fig. 10: VCP Status

* Period: Enter a desired period to send repeatedly the status message.

N

2.2 Sensors

2.2.1 RPM

MEX can read RPMs up to four inputs.

2.2. Sensors 11
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MEX PDI Builder

T

Magnetometer

B000BaE

N Sensors

RPM 1| RPM2 | RPM 3  RPM 4

Units 6.2831855 Custom
v | Average 5

Minimum |2.0E4 s
Maximum ‘05 s

Fig. 11: RPM section

* Units: Sensor conversion factor. It can be Custom, Radians per pulse or Pulse per cycle.

* Average: Filter to prevent voltaje spikes. The readout of the pulse can be filtered as an average output. The
amount of measurements to do the average needs to be specified.

e Minimum: Here the minimum expected pulse period needs to be specified. This will discard spurius pulses
(e.g. induced by EMI) which are smaller than this minimum pulse.

e Maximum: The maximum period of time allowed without capturing. If no incoming pulse is received for more
than this time, the output RPMs will be 0.

An example about sending RPMs can be found in Reading/Sending RPM:s of the Integration examples section.

12

Chapter 2. Configuration
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2.2.2 Magnetometer

MEX PDI Builder -
N\ Sensors X O 5 0
RPM
Magnetometer matrix:
Magnetometer
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
Sensor filter

B0000RaE

Fig. 12: Magnetometer section

Magnetometer matrix: This rotation matrix represents the rotation of MEX coordinates respect to the aircraft body.

The axis of MEX are physically drawn on the device. The coordinates axis of the aircraft are like other Veronte
products, which are defined by the Standard Aeronautical Convention.

2.2. Sensors 13
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Fig. 13: Aircraft coordinates (Standard Aeornautical Convention)

* Sensor filter: The magnetometer measurements may vary with high frequencies and be difficult to read.

To solve this problem, MEX has a second order low-pass filter to mitigate high frequency variations. The filter
can be enabled clicking on the checkbox.

* Cutoff frequency: Frequency variations higher than this value will be filtered (if the filter is enabled).

2.3 . Input/Output

2.3.1 GPIO

In this window, each individual GPIO (General Purpose Input/Output) behavior can be configured:

14 Chapter 2. Configuration
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MEX PDI Builder

+&+ Input / Output & a = (1]

Signal GPIOId 10 Pull-up Function Qsel
PWM 1/01 GPIO 24 GPIO as input Pull-up disablad Mux 0 / GPIO Sync
170 Setup 1702 GPIO 25 GPIO as input Pull-up disabled Mux0/GPIO  Sync
CAN /O 1¥03 GPIO 26 GPIQ as input Pull-up disabled Mux0/GPIO  Sync
Digital Input 1104 GPIO 27 GPIO as input Pull-up disabled Mux0/GPID  Sync
) iilw . PWM 1 GPIO O GPIO as input Pull-up disabled Mux0/GPIO  Sync
P PWN 2 GPIC1 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
a Custom Msg Trigger PWM 3 GPIO 2 GPIO s input Pull-up disabled Mux0/GPIO  Sync
PWM 4 GPIO 3 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
E PWM 5 GPIO 4 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
PWM & GPIO 5 GPIO as input Pull-up disablad Mux 0 / GPIO Sync
PWM 7 GPIO 6 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM 8 GPIO 7 GPIO as input Pull-up disabled Mux 0 / GPIO Sync

Fig. 14: GPIO section

 Signal: Pin ID as described in Hardware installation -> Pinout section of the MEX user manual.
* GPIOId: GPIO ID of the microcontroller.

* 10: Define GPIO as an input or ouput.

* Pull-up: Enable or disable the pull-up resistance.

¢ Function: Mux 0/GPIO: GPIO, Mux 1: PWM, Mux 2 or Mux 3. These are the different functionalities that the
GPIO can have, depending on the multiplexer.

¢ Qsel: This is the “input qualification”, it is used to control how the value of a GPIO is evaluated. The available
options are:

Sync: The value is taken as the time it is checked (synchronously). This is the default mode of all GPIO
pins.

3 Samples: The value is checked 3 times and the value is only changed when the 3 times are the same.

6 Samples: Same as 3 samples, but checking 6 times instead of 3.

ASync: No checks are performed. It is used when it is not used as GPIO.

2.3. Input/Output 15
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2.3.2 PWM

In this section each PWM can be configured:

MEX PDI Builder
*&+ Input / Output X a = (1]
GPIO v PWM 1
WM
P 1
I[e] Setup v | Enable
CAN /0 Sub id 0 V| Active High
. Digital Input Frequency | 500 -:| N
e e — Made Time -
@ Timeout | 0.0 5 |
CAN Setup ——— | Min [2.0E-4 5|
Custom Msg Trigger SaigEhe | 0o - |
Max [0.0021 5|
Pulse source ID | O
C —
» PWM 3
» PWM 4

Fig. 15: PWM section

Note: PWMs in MEX work in normalized mode, when the input value is O the output value will be the minimum
configured, and when the input value is 4095 (12 bits all with ones), the output will be the maximum configured. This
approach allows usage of the maximum resolution for the commanded value.

¢ Enable: Define if the PWM is enabled or not.

* Sub id: Identifies the sub-id of the PWM and, according to this value, determines the command to be used using
one type of CAN message or another.

* Frequency: PWM output frequency.

e Timeout: If a PWM message is not received in less than this time, the PWM will send as output the start value.
 Start value: Value used before any PWM message arrives and on timeout.

* Pulse source ID: PWM input ID [0,3], defined in the Digital Input section.

 Active High: Polarity high or low.

* Mode: Time or Duty cicle.

* Min: Minimum value. It will be the output when the PWM message specifies 0.

16 Chapter 2. Configuration
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e Max: Maximum value. It will be the output when the PWM message specifies 4095.

An example about reading PWM signals can be found in the Integration example section, click /ere.

2.3.3 1/0 Setup

In this panel the user can stablish the relationship between a determined signal with a I/O port. This allows users to
conﬁgure external sensors, custom messages, etc.

MEX PDI Builder

*&+ Input / Output L a = (1]
GPIO Configuration
RS232-A —_ T e Always Ok
CAN /O RS232-B —_— Commgr port 3 Always Ok
Digital Input

=) — Mane Always Ok
@ CAN Setup CAM to Serial 1 — Commgr port 1 Always Ok
a Custom Msg Trigger — Bl Always Ok
@ — None Always Ok
Commgr port 1 — Serial to CAN 1 Always Ok
Commgr port 2 — RS232-A Always Ok
Commgrf port 3 —_— RS232-B Always Ok
— Mane Always Ok
— Mane Always Ok
— Mene Always Ol
—_— MNene Always Ok
— Mone Always Ok
— Mone Always Ok
—_— Mone Always Ok

— Mlna " o

Fig. 16: 1/0 Setup section

¢ Priority: Connections between I/O ports can be marked with high priority with this checkbox. If enabled, they
will run at high frequency: 1000 Hz.

* Producer: Functions for creating and sending messages.
* Consumer: Functions for receiving and parsing messages.

* Bit: This assigns each connection a bit in a way that allows this connection to be activated/deactivated depending
on the status of the selected bit.

By default, the ‘Always Ok’ bit is set to all connections so that they are always active.

Firstly, user has to configure the Producer selecting the I/O port or information to use. Later, user has to configure the
Consumer by clicking on an element, a new window will be displayed to select an item. The relationship between them
can be unidirectional (Bind) or bidirectional (Bind Bidirectional), the last enables a port to receive or send information.

The following I/O ports are available:

2.3. Input/Output 17
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Field Description

RS232-A Serial Port 232 A

RS232-B Serial Port 232 B

RS485 Serial Port 485

Commgr port COM Manager Port

Tunnel Creates a bidirectional brigde between two devices, see Tunnel

Custom message producer/consumer

This allows user to send/receive a serial custom message, see Custom
messages

CAN to serial / Serial to CAN

Serial to CAN sends serial streams over a CAN Bus / CAN to serial
undoes the transformation ‘Serial to CAN’

CAN wrapper for serial transmission /

CAN wrapper sends CAN streams over a serial Bus / Serial CAN

Serial CAN unwrapper unwrapper undoes this transformation

Tribunus ESC Reads telemetry data from the Tribunus ESCs by connecting it to one of
the serial ports

Lift - MCU Created for communication with a Lift MCU

JETI box Simulates a Jetibox to read telemetry from legacy Jeti devices, see JETI
box

JETI telemetry Reads telemetry from Jeti devices

2.3.3.1 Tunnel

A tunnel is a bidirectional bridge between units that communicate each other. The following image shows an example
of tunnel configuration:

+5+ Input / Output X o s 1]
i~ Confuratn
PWM Priority Erod =
1/ Setup I RS232-A — Tunnel 1 El o' -
CAN /O RS232-B — T Parser Ne protocol =
Digital Input
sl — None | Destination tunnel Tunnel preducer 1 -
@ CAN Setup CAN to Serial 1 —h Commgr port 1 ;Time between messages | 0.01
Custom Msg Trigger - Nene | Bytes to send 22
@ — None Always Ok
Commgr port 1 — Serial to CAN 1 Always Ok
Commgr port 2 — RS232-A Always Ok
Commagrf port 3 — R5232-B Always Ok
— None Always Ok
— None Always Ok
— None Always Ok
— None Always Ok
— None Always Ok
— None Always Ok
— None Always Ok
— Nana Mrzae Ol

Fig. 17: Tunnel configuration

In the previous image there is a device connected to the RS232-A (Producer) and there is a Tunnel (Consumer) which
sends that information to all units on network (Broadcast). On the other hand, an Autopilot 1x unit has to be configured

18 Chapter 2. Configuration
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to receive the signal sent by another device. In this case, the Producer will be Tunnel, while Consumer will be the
port or destination tunnel where the device is connected.

The options available when configuring Tunnel as consumer are:
* Veronte ID: Select the address that will receive the information.
— App 2: Veronte Ops address.
— Broadcast: All units on the network. Select this option for a generic configuration.
— MEX XXXXXX Address of a specific unit, it may be a MEX, an autopilot 1x, a 4x, etc.
* Parser: The user can choose protocol to parse message data. The options available are:
— No protocol
- RTCM3
— CAN serial

* Destination tunnel: Number of port is used to avoid mistakes and identify each Tunnel when using more than
one. Tunnel 1, 2 and 3 are available.

* Time between messages.
* Bytes to send: Sets the message size to send.

When configuring Tunnel as Producer (i.e. on the unit that receives the information), no configuration is required. It
is only necessary to connect it to a Consumer, usually to a serial port.

2.3.3.2 Serial custom Messages

Warning: MEX has the following limitations for serial messages:
* 10 maximum vectors.

¢ 32 maximum fields (adding all serial messages).

It is possible to configure messages sent and received through the serial port and its conversion to system variables. To
do that, select the option Custom message producer/consumer and configure the I/O port.

2.3. Input/Output 19
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MEX PDI Builder

*&+ Input / Output al = (1]
GPIO Configuration
PWM Priority Producer Consumer
LAN to benal | — Lommgr port | Always Uk
1/0 Setup
CAN I/O — Mene Always Ok
Digital Input — None Always Ok
SCl
@ Commgr port 1 — Serial to CAN 1 Always Ok
CAN Setup
a Custom Msg Trigger Commgr port 2 — RS232-A Always Ok
Commgrf port 3 — RS232-B Always Ok
@ — None Always Ok
— MNone Always Ok
— MNene Always Ok
Tunnel 1 ==% | Custom message consumer 1 {IE Always Ok
— Mone Always Ok
— Mone Always Ok
— Mone Always Ok
— Mene Always Ok
‘I:IE Custom message producer 1 | == R5485-C Always Ok
ﬂi — Mene Always Ok
—_— MNene Always Ok

Fig. 18: Serial Custom Messages

The previous image illustrates two possible configurations using a Custom Message.

The red one is configured to receive a message from Tunnel 1 and the green is used to send a Custom Message through
a the RS485-C serial port. It is also possible to use the same Custom Message for both tasks if Bind Bidirectional is
used (the arrow indicates this).

To configure a Custom message, the user must follow the next steps:

o

++

1. Press the configuration button ( icon) and another window will be displayed.

In this window press the + icon to add a custom message.

20 Chapter 2. Configuration
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consurmer 1

Time cut Time to Idle Checksum  Matcher Skip Variable ASCIl  Position  Occupancy @
s |55’.' |jl Little endian || 1.0 s||ooos  s|| BitiD:0 0 0 0 0 0 0

Memory usage: 0 / 16384 bytes

Fig. 19: Serial Custom Message configuration

2. When it is already added, the following options are available to configure a custom message:

[Producer] Producer Custom message producer 1

Period Ceelay Chedk=um Matchar Skip Variable  ASCIl  Position Qccupancy
1.0 = fjo.0 s 0 0 0 ] ] ]

.ﬁl Little endian |

Fig. 20: Custom Message producer configuration

[Consumer] Consumer Custom message consumer 1

Time to |die Checksum  Matcher Skip Variable ASCIl  Position Qcoupancy

0.005 Il o] o o o 0o 0o o

Time out
.@I Little endian ||1.D s |

Fig. 21: Custom Message consumer configuration

* Endianness: Depending on the order the message is made, it is possible to select:

— Big endian: Set value from left to right.

2.3. Input/Output 21
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— Little endian: Set value from right to left.

— Mixed endian: Some devices use this format. If users need to configure it, please contact the support
team (create a ticket in the customer’s Joint Collaboration Framework; for more information, see
Tickets section of the JCF manual).

* Period/Time out: This option has a dual role depending on whether it is used to transmit or receive data.
— Period - Producer: Time between produced messages.

— Time out - Consumer: Time threshold between receptions to consider that messages are not received
correctly.

* Delay/Time to Idle: This option has a dual role depending on whether it is used to transmit or receive data.

— Delay - Producer: Delay applied before sending the message. This serves to send messages with the
same period without overloading the Serial bus.

— Time to Idle - Consumer: Time that MEX waits before discarding partially parsed bytes.

 Bit ID: This option is only available when a message is configured as Consumer. The user bit selected in
Bit ID box will be true if the message is being received correctly.

Warning: Pay attention that the user bit selected in Bit ID is not in use for another task.

3. To create the structure of the message, click on E} and then press the “+” icon to add fields to it. The following
fields are available to configure a structure: Variable, Checksum, Matcher, Skip, Parse ASCII and Position.

The configuration of each structure is covered in Custom Messages section of the 1x PDI Builder manual.

Warning: Before configuring any message, user has to know the structure according to the device that is connected
to the port. Each device may have a different message structure when it sends or receives information.

2.3.3.3 JETI box

JETIBOX is a universal communication terminal which can be used with any JETI products.

JETIBOX operates as a two-way terminal, showing all data stored. Employing its four buttons, users browse its menu
and set the selected values.

22 Chapter 2. Configuration
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Fig. 22: JETI box device

To simulate it, it is necessary to link the specific JETI box IO consumer to a serial port:

MEX PDI Builder

# Input / Output a = (1]
GPIC Configuraticn
PWM Priority Broducer ConsLmer
1/0 Setup High R5232-A — JETI bex ‘ﬂﬁ Always Ok
CANTO R5232-B —l Commgr port 3 Always Ok
Digital Input
<cl — None Always Ok
@ CAN Setup CAN to Serial 1 — Commagr port 1 Always Ok
a Custom Msg Trigger — Neiias Always Ok
@ el Mone Always Ok
Commagr port 1 — Senal to CAN 1 Always Ok
Commgr port 2 — RS232-A Always Ok
Commgrf port 3 —l RS232-B Always Ok
b 4 MNene Always Ok
el Mone Always Ok
—lp MNone Always Ok
el Mone Always Ok
— MNene Always Ok
— MNane Always Ok
—l MNene Always Ok
— Blrna Alaszur Ol
Fig. 23: JETI box Consumer
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2
Then, the sequence to retrieve data shall be configured by clicking on b .

To add a Custom Message, clik on the + icon:

MEX PDI Builder

*%+ Input / Output
GRIC Configuration

PWM Priority Producer Consumer

1/0 Setup High RS232-A — JETI box

[Consumer] Consumer JETI box

B8 @

Command Checksum  Matcher Skip Variable ASCIl Position Occupancy

01 |EE’. @ Little endian Jeti Box Nop - 0 0 0 0 0 0

1018

Memory usage: 0 / 1000 Fields

Fig. 24: JETI box Configuration

The following parameters can be configured in the previous pop-up window:
* Endianness: Depending on the order in which the device issues the message, it is possible to select:
— Big endian: Sets values from left to right.
— Little endian: Sets values from right to left.

— Mixed endian: Some devices use this format. If users need to configure it, please contact the support
team (create a ticket in the customer’s Joint Collaboration Framework; for more information, see Tickets
section of the JCF manual).

¢ Command: Here the user can select between Jeti box Left, Jeti box Down, Jeti box Up, Jeti box Right or Jeti
box Nop.

These correspond to the four buttons on the physical JETIBOX (see image above), except the Jeti box Nop that
is only for simulating a “wait”.
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For example, to read the Actual Voltage of a Jeti MasterSpin 220 the Consumer must be configured with a series of
custom messages (use Big endian for all messages).

umer JETI box

Command Check=um  Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 2 8 0 0 0
Command Check=um Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’; ﬁ Big endian Jeti Box Down  « 0 1 0 0 0 0
Command Checksum  Matcher Skip Wariable ASCIl  Position Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip WVariable ASCHl  Position Ocoupancy

E’l @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Check=um Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Check=um  Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip Wariable  ASCIl  Paosition Ocoupancy

E’l @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip Wariable ASCIl  Position Ocoupancy

E’l @ Big endian Jeti Box Down = 0 1 0 ] 0 ]
Command Checksum  Matcher Skip Variable  ASCIl  Position Ocoupancy

55; @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Naop - 0 1 8 0 1 0

Memory usage: 0 / 16384 bytes

Fig. 25: JETI box example

The following example shows the configuration of one of these messages, the full example can be found in Jetibox
explanation of the Integration examples section.

* Expected text: “CONTROLLER TYPE MasterSpin 220~"
* Command: Jeti box Down

— Matcher(32) “CONT” 0x434F4E54 (1129270868)

— Skip(24*8) 192

— Matcher(32) “220~" 0x3232307E (842150014)
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[Consumer] Consumer JETI box
Fﬂn‘m Checksum Matcher Skip Wariable ASCHl  Position Occupancy z +
— LT:", (O eig endion II JetiBoxDown  ~| 0 2 8 0 0 0 |
—_ E,l o Matcher xazsrass L
Value Bits Mask
(1120270868 |32 |[204967295 dec|

= SkIE 24

-— |_T=’l o{o Skip 24
— E,l 0*0 Skip 24
-— E’l o{o Skip 24
— E’l 0*0 Skip 24
-— E’l o{o Skip 24
-— |_T=’l o*o Skip 24
— L_E‘l (] 010 Skip 24
-— |_T=’l o{o Matcher x3232307E

Value Bits Mask

(s42150014 (32 |[4294967295 dec
Memory usage: 256 / 16384 bytes

Fig. 26: JETI box custom message example

2.3.4 CANI/O

A CAN (Controller Area Network) Bus is a robust standard communication protocol for vehicles widely used in the
aviation sector. MEX has two CAN buses that can be configured independently.

The structure of a CAN message can be seen in the following image:

CAN MESSAGE

v

[ ]

SOF CAN-ID RTR Control Data CRC ACK  EOF
Start Of Extended  Remote Cyelie Acknow- End Of
Frame identifier Transmission Redundancy ledge Frame

Request Check

Fig. 27: CAN message structure
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Only the ID is introduced in the system, the rest of the message layout is already coded. The data field is built by the
user to send, and parsed when received.

For more information on the CAN Bus protocol, see CAN Bus protocol section of the MEX Software manual.
The baud rate of both CAN buses can be configured in the CAN Setup section.

2.3.4.1 Configuration

This menu allows the configuration of the CAN inputs and outputs.

MEX PDI Builder

*&+ Input / Output L a = (1]
GPIO Configuration | CAN Telemetry
110 Setup High Application Processor — CAN Qutput Filter 2 -Dg Always Ok
High ﬂg CAN Input Filter 1 — CAN to Serial 1 Always Ok
Digital Input

— scl High -Dg CAN Input Filter 2 —_— Application Processor Always Ok
@'i‘)_J CAN Setup 'ﬂg — MNone Always Ok
m Custom Msg Trigger ,ug — MNone Always Ok
@ Qg — MNone Always Ok
Qg — MNone Always Ok
— MNone Always O
— None Always Ok
High | 283 Serial to CAN 1 — CAN Output Filter 1 e Always Ok
g — MNone Always Ok
'ﬂg —_— None Always Ok
— MNone Always Ok

Fig. 28: CAN configuration section

In this menu, the user can find the same ‘columns’ as in the /O Setup menu.
MEX has the following list of producers:
» Application Processor: Sends a specific set of information, the “status message”.

This message is composed as: version (major . minor . revision), address (serial number), system bit error,
system power up bit error, PDI bit error, memory allocation bit, fily system bit error, CAN A bit error, CAN B
bit error, arbiter enabled and arbiter status.

¢ CAN Input Filter: Those CAN messages received in one filter can no longer be received in subsequent filters.

o

The following parameters need to be configured by clicking on
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A | i, | {:-II!
t }¥ Port BOTH -
LN
g ([ d 1302
ol Ap
¥ Mask 2047 dec
¥
3 {Filt&r type Standard -
E -

Fig. 29: CAN Input Filter configuration

Port: It is required to configure the CAN bus from which it listens, the user can choose between CAN A,
CAN B or BOTH.

Id: CAN Id must be set and it is used to identify messages. The value set has to be decimal format.

Mask: A CAN Id mask can be set to filter messages. The mask defines the bits that should match.

For example, to admit standard Ids (11 bits) from 8 to 11 (100 to 111 in binary) the user should set the
mask to binary 11111111100, that is 2044 in decimal.

Warning: Make sure that mask is set properly to be able to receive the desired CAN messages.

Filter type: The available options are Standard (frame format with a 11-bit identifier), Extended (frame
format with a 29-bit identifier) and Both.

¢ CAN unwrapper: This undoes the ‘CAN serial wrapper’ action, it has to be connected to I/O Setup consumer

(Serial CAN unwrapper).
* Serial to CAN: Serial messages through CAN output, it has to be connected to //O Setup consumer. It can be
configured in B , a pop-up window will appear:
L b i b
7 id 1301 Extended |
1 -

| Timeout 0.7E-4
bl

LY

Fig. 30: Serial to CAN configuration

— Id: CAN Id must be set and it is used to identify messages. The value set has to be decimal format.

— Extended: If it is enabled, the frame format will be ‘Extended’, i.e. with a 29-bit identifier. Otherwise,
the frame format ‘Standard’ (11-bit identifier) is set by default.

— Time out: This is the threshold time between receptions to consider that it is not being received correctly.

¢ CAN Telemetry: Telemetry messages sent via CAN (such as CAN custom messages on Veronte Autopilot 1x
to MEX). They are configured in the next section: CAN Telemetry.

The consumers are explained in the following list:

* Application Processor: Receives a specific set of information sent by Veronte Autopilot 1x or Arbiter.
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»

¢ CAN Output Filter: CAN output filters. The user can choose between CAN A, CAN B or BOTH in . .

%Pm BOTH " ]J

HH‘I’E}'E TR Ll '|

Fig. 31: CAN Output Filter configuration

¢ CAN serial wrapper: CAN messages through serial output, it has to be connected to /O Serup producer (CAN
wrapper for serial transmission).

* CAN GPIO consumer: CAN messages from Veronte Autopilot 1x or 4x for GPIO inputs. An example of how
to implement it can be found in Integration Examples.

¢ CAN to Serial: This undoes the ‘Serial to CAN’ action, it has to be connected to /O Setup producer.

2.3.4.2 CAN telemetry

In the CAN Telemetry tab, the user chooses the telemetry to be sent/received through CAN bus. The following element
can be configured:

» TX: is employed to configure transmitted messages.

Warning: MEX has the following list of limitations:

¢ The maximum capacity of a CAN message is 64 bits (8 bytes), so to send more information it must be
divided into several messages.

¢ CAN limitations:

— Maximum number of vectors (fieldsets): 7.

— Maximum number of fields: 32 (adding all CAN messages).
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MEX PDI Builder

(.@
oo
@)

*&+ Input / Output & a = (1]

GPIO
GFIL

Configuration | CAN Telemetry
WM

1/Q Setup ML
CAN IO EI._ : . ; T
3 0 H @ EXT Can 1D 0 Little endian Period | 1.0 s
Digital Input & s’
gl p
SCI
CAN Setup

Custom Msg Trigger

Memory usage: 0/ 1280 Fields

Fig. 32: CAN Telemetry section

Since this section works similar to the 1x PDI Builder software, the explanation to configure the telemetry messages
via CAN is reflected in the 1x PDI Builder manual, like the configuration of the CAN custom messages.

An example of the sending of CAN telemetry messages can be found in the Integration example section.

2.3.5 Digital Input

Digital inputs can be used to measure pulse count, pulse widths and PPM signals from a RC radio. Each source shall
be connected to the desired consumer to allow measurements.
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MEX PDI Builder
*&+ Input / Output & a = (1]
GPIO Configuration
110 Setup ﬂg CAP 1 w— RPM 1 Always Ok
CAN /0 ﬂg = Mone Always Ok
:‘: Digital Input
w— Mone Always Ok
@E")‘J SCI
S CAN Setup —) None Always Ok

Custom Msg Trigger

B8R0

Fig. 33: Digital Input section

In addition, in this menu the user can also find the ‘Bit column’ in the same way as in the I/O Setup and CAN IO
sections:

* Bit: This assigns each connection a bit in a way that allows this connection to be activated/deactivated depending
on the status of the selected bit.

By default, the ‘Always Ok’ bit is set to all connections so that they are always active.
The process to configure a device can be done as follows:

1. Select and configure a Producer to read the external signal. There are 4 possible producers: CAP 1 - 4.

w3

o

Press on the configuration button and a pop-up window will show.
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MEX PDI Builder
*&+ Input / Output & a = (1]

GRIC Configuration

PWM | — | Consumer
/O Setup m‘ _EEE] RPM 1 Always Ok |
.E S 'Dg Vol = Mone Always Ok

il gL Edge detection | First falling edge = N Al Ok

one ways

@

. Yook Vb
CAN Setup None Always Ok

Custom Msg Trigger

B8R0

Fig. 34: Digital Input - Producer

In the pop-up window, users can check:
* Whether this producer is enabled.

* Which pin this CAP is associated to and, therefore, to which device is connected. They are associated in
this way: CAP 1 with I/01, CAP 2 with I/O2, CAP 3 with I/03 and CAP 4 with 1/04.

* How pulses are read and transformed into a digital signal (how they are processed). That can be configured
with the Edge detection option.

— First rising edge: With this option, when the rise of the pulse is detected, the data will start to be
stored. Recommended when consumer is PPM or Pulse.

— First falling edge: With this option, when the fall of the pulse is detected, the data will start to be
stored.

First rising edge J

= First falling edge

Fig. 35: Digital Input - Edge detection option

Note: By clicking on the marked arrows, it can also be configured as desired. For example, if the user has selected
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the ‘First rising edge’ option, but cliking on the arrows gets the arrow scheme of another defined edge detection option,
the name of the edge detection will not be ‘First rising edge’, but will become that edge detection option’s name.

MEX PDI Builder

*5 Input / Output X &6 = (1]
GPIO Configuration
PWHM Consumer
4 Enabled I
1/0 Setup Foo } Tk RPM 1 Always Ok
AN 1 101 -
CANIO '03 i Mone Always Ok
Cigital Input
<l Nene Always Ok
CAN Setup MNone Always Ok

Custom Msg Trigger

BRO0BaE

Fig. 36: Digital Input - Edge detection option

2. Click on the Bind button to select the type of Consumer, it is possible to choose PPMO (Stick PPM), RPM 1-4
(RPM Sensor) or Pulse 1-4 (Pulse Sensor).
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MEX PDI Builder

BEE

)

B8R0

GPIC

PWM

110 Setup

CAN IYO

Digital Input

SCI

CAN Setup

Custom Msg Trigger

*&+ Input / Output

Configuraticn

Producer Consumer
£ cap1 — B | | .
'Dg —_— Mane Clear RPM 2
— None | LE
— Nane R4

Pulse 1
Pulse 2
Pulse 3
Pulse 4

Fig. 37: Digital Input - Consumer

e PPM 0: The variable where the information is stored is ‘PPM channel 1 output’. Stick PPM is configured

in the Stick section.

¢ RPM 1-4: The variables where the information read here is stored are ‘RPM 1-4’. For more information
about RPM configuration, read the RPM section.

* Pulse 1-4: The variables where the information is stored are ‘Captured pulse 1-4’. It is possible to configure

it clicking on

o

++
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MEX PDI Builder

apaoenae

*Z+ Input / Output X o = []
GPIO Configuration
WM Producer Consumer
4 Setup 3 = Mode [|Posiive pubeduraionl )| Timeout [1.0
can o o —_ None i
Digital Input
- —_ None 10 X 00  y 00
CAN Setup —

None i X1 y o1

Custom Msg Trigger

Fig. 38: Digital Input - Pulse

In the pop-up window, users will find the following options:
* Mode:
— Positive pulse duration: The period of the pulse is obtained. It takes the time in ‘High’ state.

— Negative pulse duration: The period of the pulse is obtained. It takes the time in ‘Low’ state.

HIGH HIGH
RISING | FALLING EDGE FALLING EDGE RISING
EDGE EDGE
(a) Positive Pulse (b) Negative Pulse

Fig. 39: Positive/Negative pulse duration

— Positive duty cycle: The duty cycle of the pulse is obtained. It takes the time in ‘High’ state.

— Negative duty cycle: The duty cycle of the pulse is obtained. It takes the time in ‘Low’ state.

23.

Input/Output
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50% duty cycle

on 50%
off
75% duty cycle
on 25%
off L | I

25% duty cycle

on S—_—

off

Fig. 40: Positive/Negative duty cycle

* Time out: This defines the time to consider that no signal is received.

* Function: Here the user can customize a function to handle values. Normally, a function is set with the
points [0,0] and [1,1], so no transformation is applied (output = input). However, the user can configure it
as desired.

Example

Let selected First rising edge as the edge detection option in Producer and the pulse that MEX has to read is a square
signal with a period of 2 seconds and a duty cycle of 25% (see the image below).

25%
F 3 F 3
0.5s

25

Fig. 41: Signal generated

If Positive pulse duration is selected as Consumer and it has been configured as in the previous image (Digital Input
- Pulse), it will get 0.50 s as value in the variable Captured pulse (Captured pulse 1 in the following example), since
it corresponds to the period of the “positive pulse” of that pulse.

Nonetheless, if Positive duty cycle is selected as Consumer, it would have 0.25 as value in Captured pulse (Captured
pulse 2 in the following example), since it corresponds to the positive cycle of that pulse.
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Signal generated

2 24

—@- Captured Pulse 1 () —@~ Captured Pul =

Captured Pulse 1: 0.50 -

Fig. 42: Digital Input example

Captured Pulse 2: 0.25 -

2.3.6 SCI

MEX can use up to three serial peripherals (SCI A, SCI B and SCI C). Serial ports A, B and C parameters can be edited
in this menu to fit the serial protocol requirements.

MEX PDI Builder

*&+ Input / Output L a = (1]
GRIO scia | scig | scic
PWM
/0 Setup Functionality
CANM /O
.:: Digital Input Baudrate 115200 -
= 5C ~
CAN Setup
Stop 1 =
Custom Msg Trigger
Parity Disabled =

Use address mode

R0

Fig. 43: SCI section

e Baudrate: How fast data is sent over a serial line.

* Length: Number of data bits for each character: 4 to 8 bits.
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» Stop: Number of stop bits sent at the end of each character: 1, 1.5 or 2.

 Parity: Method to detect errors during transmission. When parity is used with a serial port, an extra data bit will
be sent with each data character. The bits of each character (including parity bit) will be even or odd according
to parity mode (odd, even or disabled).

* Use address mode: 9-bit data framing uses the bit typically associated with parity error detection to identify
address messages. Sent serial data that does not have the address bit set will be ignored (unless the device had
previously identified an address message associated with it). This option can be disabled or enabled.

Note: SCI A corresponds to port RS232 A, SCI B to port RS232 B and SCI C to port RS485.

2.3.7 CAN Setup

Main screen to enable an internal resistor and configure baudrate and reception mailboxes of each CAN Bus.

MEX PDI Builder
#+ Input / Output X O = (1]

GPIO

CANA | CANB
PWM

Units ID | DEC = | Units Mask | BIN ~ | Baudrate | 1000000.0 - |I Enable Terminatorl
1/0 Setup
CAN 170 Mailboxes reserved RE: 16 Mailboxes available TX: 16
Digital Input # Mailboxes Extended D Mask
scl 1 4 1302 1111111111
CANM Setup

2
Customn Msg Trigger 4 8 mnnnmm

2] 4 9 mnmnm

4 4 10 T1mmnm

i-Jojajaolilz]C

Fig. 44: CAN Setup section

By activating ‘Enable Terminator’, the internal MEX resistor of 120 () is activated. For more information on this
resistor, refer to the Electrical diagram of CAN bus -> Hardware Installation section of the MEX Hardware Manual.

More information about Mailboxes can be found in the Mailboxes section of the 1x PDI Builder user manual.
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2.3.8 Custom Msg Trigger
This menu allows the user to send custom messages (which have been previously configured) every time there is a new
magnetometer reading/measurement.
It works similar to the Custom CAN TX and Custom Serial TX automations of 1x PDI Builder software.
In this case, the “automation” will work like this:
» Events: Each new magnetometer reading/measurement.

e Action: Sending of the custom message already configured.

MEX PDI Builder

*Z Input / Output X o = o

GPIO
PWM

I/O Setup
CAN I/O

¥ U8 communication

Digital Input
SCI
CAN Setup

Custom Msg Trigger

¥ Can communication

B000Bae

Fig. 45: Custom Msg Trigger section

Users can configure custom messages to be sent via serial or CAN:
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MEX PDI Builder

*&+ Input / Output & a = (1]

GPIO

?
P *
1/0 Setup

¥ U8 communication
CAN IYO
Digital Input = WProducer: | Custom message producer 1 - escage id: | 1 -

SCl Custom message producer 1
CAN Setup

Custom message producer 2

Custom Msg Trigger

¥ Can communication +

w== Producer: | CAN Telemetry > | Messageld: |1 -

Fig. 46: Custom Msg Trigger section - U§ communication
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MEX PDI Builder

+&+ Input / Output & a = (1]
GPIO
. ?
pllﬁllrvq H
10 Set
“p ¥ U8 communication
CAN YO
.2\-" Digital Input Producer: | Custom message producer 1 * | Messageld: | 1 bt
= 5CI
@
CAN Setup

Custom Msg Trigger

¥ Can communication D
CAN Telemetry ot essage Id: | 1 -

R0

CAN Telemetry

Fig. 47: Custom Msg Trigger section - CAN communication

The two parameters to configure in this menu are:
e Producer: The user has to specify where the custom message is located (mailbox):
— For serial: Custom message producer 1 or 2.
— For CAN: CAN Telemetry

* Message ID: The number of the custom messages that will be sent.

Warning:

¢ As it is used to send a single message on demand, in its configuration in Custom Messages, the user has
to set its period to -1. This way, this message will only be sent when there is a new magnetometer
reading/measurement.

* For CAN communications, do not confuse it with the CAN ID of the custom message:
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MEX PDI Builder

*5> Input / Output L a s o
GPIO Configuration | CAN Telemetry
PWM
¥ X
1/O Setup
.‘E 01 |5§'. ﬁ] EXT Can ID: 50 Little endian  fJPeriod | -1.0
Digital Input
02 |EE. ﬁ] EXT Can ID: 1 Little endian  JPeriod | -1.0
® scl =
¥ = . -
CAN Setp 03 |._’. ﬁ] EXT Can ID: 60 Little endian  JPeriod | -1.0
E Custom Msg Trigger 04 |§'. ﬁ] EXT Can ID: 100 Little endian Period | -1.0

YES NO

Memory usage: 0 / 1280 Fields

Fig. 48: Message ID in CAN communication

2.4 Communications

Ports configuration allows to configure which communication ports (Commgr Ports in I/O Setup) will be used for
communication.

MEX can be configured to route VCP messages for an external Veronte device with a known ID through a certain port.
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MEX PDI Builder
® Communications < o =5 (1]
Ports
Routing 1
Forward Route

<

PORT 1 UAV 998 PORT 6
@ PORT 2

PORT 3

PORT 4
@ PORT 5

Fig. 49: Communications menu

Each port can be configured as either of the following options:

* Forward: Any messages generated by this unit (i.e. Telemetry or response messages to certain commands) will
be sent through these ports.

* Route: Any messages received at any Commgr Port with the defined address will be re-sent through the defined
port. It is possible to route several addresses through the same port, but is not possible to route the same address
through several ports. Only the first configured port will be used. Routing also applies to messages generated by
the unit for the defined address.

Note: The same port cannot be used as Forward and Route at the same time.

It is possible to define up to 4 routing setups, which can be switched using the Ports action in the Automations menu
of the 1x PDI Builder software.

Routing 1 will always be selected by default when booting MEX.
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2.5 B Stick

The wired connected transmitter is configured through the following tabs.

2.5.1 PPM

This tab provides the options to configure a Pulse Postion Modulation (PPM) radio controller to control the platform
fitted with the autopilot.

MEX PDI Builder

am Stick X o = [!]
PPM || Exponential | Trim | Cutput
ﬁ Brand | Custom ~ | Model Channels | 16
Pulse polarity Positive (@ Megative Sync time | 0.004 5 |
B =
Min pulse | 2.5E-4 s | Max pulse | S.0E-4 |
@ — el ——
Position
a Min accepted | 8.0E-4 s | Max accepted | 0.0022 |
@ Min value encoded | 0.0E-4 s | Max value encoded| 0.0021 |
Channel(Disabledenabledriler)  |1]2]2]4]5]6]7]&]e]iofi[i2]i3]14]15]1¢
Non linear low pass filter

Min delta 0.0 Max delta 1000.0

Min delta alpha 1.0 Max delta alpha 0.02

Fig. 50: PPM section

* Brand, Model and Channels: MEX PDI Builder has been configured to provide the user with the expected
parameters to configure different transmitters models.
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Brand Models Channels
Futaba 8J/10J/12K/14SG | 8
12K/14SG 12
T18SZ 8
Jeti DC 16/DC 24 16
FrSky Taranis X9D 8
Horus X12S 8
TBS Croosfire 8
Embention | Stick Expander 16
Custom - -

— Custom: If the user’s transmitter is not among those mentioned above, choose this option and replace the
parameter values with the appropriate ones.

* Pulse polarity: Indicates the pulse polarity.

* Sync time: Minimum time on the PPM output till the next frame. It tells the receiver to reset its channel counter.

e Minimum/Maximum pulse: Pulse length, it depends on the system and it is a constant value (usually 0.2-0.5

ms).

¢ Position

— Minimum/Maximum accepted: Pulse length accepted for each channel. Standard for R/C servos uses a
pulse of 1 ms for the maximum position at one end, 1.5 ms for the midpoint and 2 ms for the maximum
position at the opposite end.

— Minimum/Maximum encoded: If there is noise and the signal is varying around the minimum/maximum
values accepted, 1x autopilot will encode those values to the ones set here. For instance, a pulse length
between 0.8-0.9 ms will be considered as one of 0.9 ms.

— Channels: Sets the number of channels accepted. Besides, it is possible to Disable/Enable/Filter each

channel individually.

* Non linear low pass filter

— Minimum/Maximum delta: Default parameters are recommended.

— Minimum/Maximum delta alpha: Default parameters are recommended.

The figure below shows the PPM signal that arrives to MEX:

2.5. Stick
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Frame Time

Ch.1 Ch.2
Min/Max
accepted 0.8-2.2 ms

Ch.6 Ch.1
Sync Time

0.8-2.2 ms 4 ms

— L
Min/Max 0.25-0.5 ms
Pulse

2.5.2 Exponential

bo__
f---

Fig. 51: PPM signal

The second tab allows the user to define an exponential stick response for every channel.

The allowed inputs range from O to 1 and there is a graph showing the generated response curve, as can be seen in the

figure below.
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MEX PDI Builder

o Stick & o = 0

PPM || Exponential | Trim | Cutput

.23456?8910111213141516

Channels

B8 @

Expo | 0.4 |

L0

0g

0s

o0&

B8R0

0s

04

a3

0.z

o1

Fig. 52: Exponential section

The X axis of the graph corresponds to the stick input and the Y axis is the result of applying the exponential function
to that stick input.

2.5.3 Trim

The third tab available is the Trim option.
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MEX PDI Builder

o, Stick & o = [!]

PEM | Exponential | Trim | Output
Advanced Reset
Tim  Range Neutral Tim  Range  Neural
channel1 (00 ~|[06 | Zero Channelo [0c  |[07 | zero
QY || chamnei2 [0 -|[0] | Zeo Channel10 [0c ||i| Zero
a Channel 3 |04 ||:| Zero  Channel 11 [0S ||:| Zero
Channel4 |0 ||:| Zero  Channel 12 [0S ||:| Zero
E Channel 5 |04 ||:| Zero  Channel 12 |04 ||:| Zero
Channel6 (00 —|[07 | Zeo Chameita[oc  -|[07 | zZero
Channel 7 |0 ||:| Zero  Channel 15 | 0C ||:| Zero
Channel 8 |n[_||:| Zero Channel 16 |00 | |i| Zero

Fig. 53: Trim section

By enabling the Avanced option, the user can set the expected trim values manually. The user should have a deep
knowledge on its transmitter if this option is selected.

Finally, on the right hand side, the Reset button puts every parameter back to 0.

2.5.4 Output

In this menu the user sets the receiving port and process the incoming commands.

Once the stick has been configured, the commands that arrive at the ground autopilot have to be sent to the air unit.
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MEX PDI Builder

o Stick & o = [!]

PPM | Exponential | Trim | Cutput

pe
V| Enable  Initial | 1 Port | 0
UAV | Broadcast * | Min pericd |'.02 leeIta 10

v | Remaote _
@ Max period |D.E _|

o
i

Enable Initial Port
uav Min period | | Delta

Max period | |

s

Fig. 54: Output section

In this menu, the following parameters can be configured:
* Enable.

¢ Initial Channel at destination: The user indicates to which channel of the air autopilot will be sent the first
channel received in the ground unit. The channels arrive at the platform in order and without spaces between
them.

For example, if at the GND channels 6,7,8,9 and 10 are enabled, the AIR will receive channels 1,2,3,4 and 5.
Therefore channel 6 of the stick will be channel 1 in the AIR configuration.

e Port: If more than one transmitter is configured, each transmitter must be configured on a different port. This
has to match the port set on the air unit.

* Remote: It has to be enabled if the user wants to allow the delivery of the commands to the platform.

— UAV: The address of the UAV that receive the commands has to be indicated. The following options are
available:

% App 2: Veronte Ops address.
% Broadcast: The commands are sent to all units on the network. We recommend this option.
% 1x v4.X XXXX: The address of a specific air unit.

— Min period: As the period is the inverse of the frequency, this defines the maximum frequency. Therefore,
to give the pilot more control, this defines the frequency that is set when the stick is commanding. We
recommend 0.02s.
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— Max period: As the period is the inverse of the frequency, this determines the minimum frequency. Thus,
to free up bandwidth, this defines the frequency that is set when the stick is idle. We recommend 0.2s.

— Delta: This parameter determines whether the frequency is set to the minimum or maximum period set
above.

If MEX detects a change above the delta value, the frequency goes to the maximum frequency (minimum
period). While if the changes are less than this value, it switches to the minimum frequency (maximum
period). We recommend 10.

Note: An example of how to configure a stick can be found in the Stick -> Integration examples section of the 1x PDI
Builder user manual.

2.6 @ Devices

2.6.1 Jetibox

MEX can simulate a Jetibox to read telemetry from Legacy Jeti devices.

MEX PDI Builder -X
ﬂ Devices X O 5 (! ]
Scorpion tribunus sciport =

i-Jojajoli]z]C

Fig. 55: Jetibox section

* Enable: It can be enabled or disabled by the user.
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* SCI Port: A SCI port must be selected. The available options are: SCI A, SCI B or SCI C.
Besides, a configuration is needed in SCI and the /O Setup section.

An example of this can be seen in Jetibox -> Integration Examples section.

Note: The serial port will be totally reserved for this, so it will not be usable to other things and the I/O Setup affecting
it wil be ignored.

2.6.2 Scorpion tribunus

MEX can read telemetry from Tribunus ESC connecting it to a serial port.

MEX PDI Builder -

Q Devices

ke
(<]
(14
(-]

Jetibox Enable

Scorpion tribunus
Telemetry period 0.02

MCU Telemetry 1 period 0.05

MCU Telemetry 2 period 0.05

PWM ID 0

i-Jojajolil7]C

Fig. 56: Scorpion tribunus section

The following parameters are configurable:
* Enable: It can be enabled or disabled by the user.
¢ Telemetry period.
* MCU telemetry 1/2 period: Telemetry period for MCU devices.
* PWM ID: PWM ID associated to the Scorpion Tribunus.

The serial port has to be configured in the //O Setup section.
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An example is explained in Scorpion -> Integration Examples section.

Note: The serial port will be totally reserved for this, so it will not be usable by other things and the I/O setup affecting
it wil be ignored.

2.7 Arbitration

2.7.1 Arbitration

MEX is able to send PWMs using arbitration in the same way Veronte Autopilot 4x does. This functionality requires
to be enabled in the Enable checkbox.

MEX PDI Builder -

&2 Arbitration

le
<]
(14
=]

Arbitration | Config CAN Setup

Enable -
Master arbitration RX CAN ID

D Extended
CAN 0

i-Jojajolilz]C

Fig. 57: Arbitration section

Master arbitration RX CAN Id is exclusive for MEX when it is used alongside a Veronte 4x Autopilot. If enabled,
when an arbitration message is received from the Arbiter of the Veronte 4x Autopilot (with the CAN Id configured
here), the selected autopilot will be updated according to the data received.
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2.7.2 Config

In this tab the parameters of the arbiter algorithm are set.

MEX PDI Builder

sta Arbitration X O = (1]
Arbitration | Config CAN Setup
Arbiter
. Preferred Autopilot 1 -
Method Change if worst -
@ —_—
Holding CAP time | 0.1 s
Hysteresis | 0.001 x1 ‘
@ V| Use external autopilot
Variables
Variable 1 Max error: | 0.0 | Weight: ‘ 1.0 | V| Absolute: | 0 |
Variable 2 Max error: | 0.0 | Weight: ‘ 1.0 | V| Absolute: | 0 |
Variable 3 Max error: | 0.0 | Weight: ‘ 1.0 | v Absolute: | 0 |

Fig. 58: Configuration section

1. Preferred. The preferred autopilot will be chosen in case of a score draw. Fixed while ok mode will always
select this autopilot first.

2. Method. The method of arbitration can be chosen by the user. The available options are:

Always best. It chooses always the best autopilot.

Change if worst. The arbiter will only switch if the currently selected autopilot has the worst score. In that
case, it will switch to the one with the best score.

Round robin control. Using the Holding CAP time parameter, the arbiter will periodically switch
between autopilots. This mode is meant for testing purposes only.

Fixed. Arbitration is disabled and one autopilot is selected. In this mode Autopilot 4x will behave as an
Autopilot 1x.

— Fixed 0. Autopilot 1 is selected.
— Fixed 1. Autopilot 2 is selected.
— Fixed 2. Autopilot 3 is selected.

Fixed while ok. This mode does not take into account scores. In this mode, the Preferred autopilot will
be selected by default. A switch will only happen if the current autopilot is considered Dead
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3. Holding CAP time. Amount of time needed from last switch in order to allow a new switch.

4. Hysteresis. When comparing scores, the difference between them needs to be bigger than this proportional value,
in order to assess scores. The difference is proportional to the score of the selected autopilot.

i.e. If current selected autopilot is the number 1, arbitration mode is Always best, hysteresis is 0.5 and score for
AP 1is 0.3, AP 2 will need a score lower than 0.15 in order to be selected.

Enable arbitration of external autopilot.
Variable - Max error. Arbitration maximum error for each variable.

Variable - Weight. Arbitration weight for each variable.

® Noow

Variable - Absolute. If it is enabled, it will indicate that it is an absolute variable. The value set here will be
used to compare the variables in order to choose the best autopilot.

Click on to add variables and to delete them. Currently, the maximum amount of arbitration variables
supported is 32.

2.7.3 CAN Setup

This menu allows to configure the receiving CAN Ids for each of the 3 possible Veronte Autopilots 1x that are sending
data to MEX. Therefore, to send data from any of them to MEX, these Ids must be specified.

Note: If arbitration is not enabled, only the configuration for Autopilot 1 will be used.
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MEX PDI Builder

(.@
oo
Q)
8

453 Arbitration X a = (1]

Arbitration | Config | CAM Setup

D Send status Period
D Send score Period

Status message ID | 255 D Extended
Autopilot 1
D Extended
ID | &
Autopilot 2
D Extended
ID |9
Autopilot 3

D Extended

ID | 10

Fig. 59: CAN Setup section

* Send status and Period: The user can enable status message sending and set its period.
* Send score and Period: Users can enable the score message and define its period.

¢ Status message ID: CAN ID to which Status and Score messages are sent when there is no External Arbitration
and therefore MEX works as arbiter.

— Extended: If enabled, the frame format will be ‘Extended’ (with a 29-bit identifier). Otherwise, the
frame format ‘Standard’ (with a 11-bit identifier) is set by default.

* Autopilot 1-3: CAN IDs used for the reception of autopilot 4x arbitration messages for each autopilot.

— Extended: If enabled, the frame format will be ‘Extended’ (with a 29-bit identifier). Otherwise, the
frame format ‘Standard’ (with a 11-bit identifier) is set by default.
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CHAPTER
THREE

INTEGRATION EXAMPLES

3.1 Connection with Autopilot 1x via CAN
No configuration is necessary for MEX, the configuration for communication with Autopilot 1x is set by default.

The configuration required in 1x PDI Builder to communicate with MEX via CAN is explained in the Integration
Examples section of the 1x PDI Builder manual, click here to access it.

3.2 CAN Configuration

3.2.1 CAN Reception IDs

First of all, users can setup the receiving CAN Ids for each one of the three possible Veronte Autopilots 1x in the
Arbitration menu.
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MEX PDI Builder

i-Jojajoli]z]C

Arbitration | Config = CAN Setup

D Send status

D Send score

Status message ID = 255

Autopilot 1
D Extended
ID | 8
Autopilot 2
D Extended
ID 9
Autopilot 3
D Extended
ID | 10

&5a Arbitration

L o = o

Fig. 1: Arbitration - CAN Ids of autopilots

Note: If arbitration is not enabled, and therefore only a 1x autopilot is being used, no CAN Ids need to be configured

here.

3.2.2 CAN 1/O Interconnections

Once CAN IDs are set, users shall configure:

¢ Input Filters to be used (as communication with MEX has to be always through a Filter).

* The connection between input filters and data Consumers.
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POl Builder
*&+ Input / Output L a = (1]
GPIO Configuration | CAN Telematry
PWM Priority Producer Consumer
1/ Setup High Application Processor —_— CAN Qutput Filter 2 ﬂg Always Ok p
Lol Highi ﬂg CAN Input Filter 1 — CAN to Serial 1 Always Ok
Digital Input
- 5ol High ﬂg CAN Input Filter 2 — Application Processor Always Ok
@i’) CAN Setup ﬂg — MNaone Always Ok
a Custom Msg Trigger Qg — None Always Ok
@ 'Dg — None Always Ok
'Dg — MNene Always Ok
— MNeone Always Ch
— None Always Ok
High | 288 Serial to CAN 1 — CAN Output Filter 1 L Always Ok
ﬂg — MNaone Always Ok
Qg — MNone Always Ok
— MNone Always Ok

Fig. 2: CAN 1/O interconnections

For more information on CAN I/O configuration, see section CAN /0O of this manual.

Next step is to connect each of the desired data Producers to an Qutput Filter, and configure both the Producer and
the Output Filter:
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MEX PDI Builder

*5+ Input / Output X o = (1]
GPIO Configuration | CAN Telemetry
PWM Priority Producer amanmma
1/0 Setup High Application Processor CAN Qutput Filter 2 m‘ Port CANB -
e LU High ﬂ§ CAN Input Filter 1 — CAN to Serial 1 FTWAYS TR
Digital Input =
e High | &% CAN Input Filter 2 — Application Processor Always Ok
@
('— CAN Setup 02 —_— None Always Ok
a Custom Msg Trigger ag —_— [e— Always Ok
@ 03 b d Mone Always Ok
‘ﬂg — None Always Ok
— None Always Ok
— None Always Ok
High | 185 Serial to CAN 1 — CAN Output Filter 1 Lo Always Ok
ﬂg b 4 Mone Always Ok
03 — None Always Ok
—_— None Always Ok

Fig. 3: CAN Output Filters

3.2.3 CAN Telemetry

In addition, MEX can send telemetry via CAN.

MEX 1x
\J A A A
CAN CAN Output o CAN |,/ CANInput | || CAN Custom | | User
Telemetry o Filter “| Mailboxes filter Message Variable

Fig. 4: Communication diagram 1x-MEX

The user must follow the steps below to enable this function and to configure an Autopilot 1x to read its telemetry:
MEX PDI Builder side
1. Go to Input/Output menu = CAN I/O section = Configuration tab.
Connect CAN Telemetry to a CAN Ouptut Filter as follows:
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GPIO
PWM
10 Setup
CAN YO
Digital Input
@?’J SCl
CAN Setup

Custom Msg Trigger

R0

*&+ Input / Output &
Configuration | CAN Telematry
Priority Producer Consumer
High Application Processor — CAN OQutput Filter 2 02
High Gﬁ CAN Input Filter 1 — CAN to Serial 1
High Gg CAN Input Filter 2 — Application Processor
Gﬁ —) MNone
Qg —p Mene
Q§ — None
02 — MNone
— MNone
— None
'ﬂg — Nene
2 — MNone
2 — Mene
High CAN Telemetry — CAN Qutput Filter 3 Qg

Always Ok

Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok

Always Ok

Fig. 5: CAN I/O Custom Telemetry

2. Go to the CAN Telemetry tab.

Select the fields to send in the TX section, as it is a Producer. More information about the configuration of
telemetry messages can be found in the CAN Telemetry section.

3.2. CAN Configuration
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MEX PDI Builder

GPIO

PWM

10 Setup

CAN I/C

Digital Input

5CI

CAM Setup

Custom Msg Trigger

*&+ Input / Output

Configurationl CAN Telemetry I

L

o1

EE". @ EXT Can ID:

a0 Little endian Period | 1.0

Memory usage: 0/ 1280 Fields

Fig. 6: CAN Custom Telemetry

For example, a telemetry messsage with a variable set to ID 90:
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SCHE CF] Wariable Position  Occupancy
0 0 0 1 0
|:=“,.I @ C*O PWIM 1
. ~ - L : Encode Decode
Variable Compressicn Decirmals Encode/Decods Min Max Min Max
AW 1 Uncompress - | | | 1 | | || | | || |
Fig. 7: CAN Custom Telemetry example
1x PDI Builder side

3. Go to Ul menu = Variables section = Reals Vars tab.

Rename a User Variable, that will be used to store the value received from MEX:
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onte PDI Builder

@ ul 2 a = o

Default name

L RIS

Custom name Show unit Init value (51)

L oy o

User Variable 01 (Real

[ CEX PWM 1 ﬂiuﬂom Type ()

User Variable 02 (Real -...
User Variable 03 (Real -...
User Variable 04 (Real -...
User Variable 05 (Real -...
User Variable 06 (Real -...
User Variable 07 (Real -...
User Variable 08 (Real -...
User Variable 09 (Real -...
User Variable 10 (Real -...
User Variable 11 (Real -...
User Variable 12 (Real -...
User Variable 13 (Real -...

User Variable 14 (Real -...

Txwd 8 -
Operation clements Bits | Unsigned Features
Geoid
Id

A s
. 3100

31
ST 3102

3103
— 3104
@

3105
E 3106
ﬁ 3107
@ 3108

3109

3110

M
3112
m 3113

L

Custom Type (--

L

Custem Type (--

L

Custom Type (--

L

Custem Type (--

ol

Custom Type (--

ol

Custom Type (--

ol

Custom Type (--

ol

Custom Type (--

ol

Custom Type (--

ol

Custom Type (--

ol

Custom Type (--

Custom Type (--

[

Custom Type (--

L

Fig. 8: 1x PDI Builder - User Variable renamed

4. Go to Input/Output menu = CAN Setup section = Mailboxes tab.

Configure the mailbox to receive the message with ID 90 in 1x PDI Builder:
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Veronte PDI Builder

Veronte v48 *5+ Input / Output X o = (1]

1/0 Setup Configuration | Custom message 1 | Custom message 2 | Custom message 3
CAM Setup
CANA || CAMNB

Digital Input

O

m Units I | DEC = ~ Units Mask | BIN ~ | Baudrate | 1000000.0

Mailboxes reserved RX: & Mailboxes available TX: 26

# Mailboxes Extended ID Mask
1 5 1301 mimnmnm
! 1 a0 111111197111

B
@)
o)
8
©
o

Fig. 9: 1x PDI Builder - Mailbox configuration

5. Go to Input/Output menu = CAN Setup section = Configuration tab.

Connect an Input filter with the right CAN ID to a Custom message consumer:
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Verente PDI Builder

Veronte vd.8 =

O 1/0 Setup
B

Digital Input

*5+ Input / Output

I Configurationl Custom message 1
rionty Producer

Custom message 2

Custom message 2 | Mailboxes

Consumer
High ¢§ Serial to CAN 1 — Cutput filter 1 ¢§ -
'L'I§ Se 0 Mone
Q§ e 0 — MNone
ﬂg e 0 — MNone
Qg = 0 — MNone
Qg Se to — Meone
High CAN custom message 1 — Cutput filter 2 2
High CAN custom message 2 — Cutput filter 3 g
g — MNone
High Q§ Input filter 1 —) CAN to serial 1
High fo —h Mone
Hig Input filter 2 — Custom message 1
gh g — Mone
g — Mone
g — Mone
— MNone
— Mana v

Fig. 10: 1x PDI Builder - Input filter

v || Mask | 2047

|

¥ Filter type Standard = | i
|

Fig. 11: 1x PDI Builder - Input filter configuration

6. Go to Input/Output menu = CAN Setup section = Custom message 1 tab (as Custom Message 1 has been
selected as consumer).

Configure the reading of the message and store the received value in the user variable renamed above:
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Veronte PCI Builder

Veronte wd.8 *5» Input / Output i a & o
I/C Setup Configuration Custom message 2 | Custom message 3 | Mailboxes
CANM Setup
E Cigital Input LA
b TX
EXT Can ID: 90 Little endian  Time out | 1.0 5| BitID: 0 +
age ID: 90
Skip Wariable  ASCI  Position Ocoupancy
0 0 ] 1 0 ]
— |EE’\ ‘*’ CEXPWM 1 +
E - - ~ . Encode Decode
Variablz Comprassion Decimals Encode/Decods Min M Min Mz
ﬁ cexPwM 1 | Uncompress o | | | [| || [| |

Fig. 12: 1x PDI Builder - Custom Message configuration

3.3 Commanding/Reading PWMs

The appropriate PWM message format is described in Command PWMs -> CAN Bus protocol section of the MEX
Software manual.

1x
Y v
PWM Value |—» CAN Custom CAN Output
Message filter

MEX
A \4
CAN Setup - | | CAN Input Application
Mailboxes Filter Processor

Fig. 13: Communication diagram 1x-MEX

The following steps command PWM from Autopilot 1x to MEX:
1x PDI Builder side

3.3. Commanding/Reading PWMs
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1. Go to Input/Output menu = CAN Setup section = Configuration tab.

Connect a CAN custom message to an Output filter to send the message:

Veronte PDI Builder

Veronte v48  ~ *2 Input / Qutput L o = (1]
/0 Setup Custom message 1 | Custom message 2 | Custom message 3 | Mailboxes
CAN Setup Priority Producer Consumer |
Digital Input High Qg Serial to CAN 1 — Qutput filter 1 Qg 2
o — None
.
. o4 — None
[ ] o —_ None
= Qﬁ — N
= i one
@ Qg — None
High CAN custom message 1 —_— Output filter 2 Qg
)
¥
High CAN custom message 2 — Output filter 3 ﬂg
E — None
@ High Qg Input filter 1 —_— CAN to serial 1
@ Qg Input filter 2 — Custom message 1
ﬂg Input filter 3 — Custom message 2
:
o — None
*R o — N
4 one
5
a o — None
m —’ None
| . — 3

Fig. 14: PWM Command - CAN Custom Message

2. Go to Input/Output menu = CAN Setup section = Custom Message 2 tab (because Custom Message 2 has
been selected as consumer).

Build a CAN custom message using the PWM variable and the appropriate Message format. CAN ID is arbitrary,
for this example we will use ID 100:
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Veronte PDI Builder

*%+ Input / Output X a s (1]

Veronte v4.8 -

/0 Setup Configuration || Custom message 1 Custom message 3 | Mailboxes
CAN Setup

& J Digital Input PR
¥ IX

_—

EE’; EXT an ID: 100 Little endian | Period |0.01 3

CAN message [D: 100
b Checkzum  Matcher Skip Variable ASCI  Position  Occupancy
0 1 0 1 0 0
@ |E§s| @ "l" Matcher x2
Value Bits. Mazk
|2 [|8 || 255 dec
B |-Gl
N - i Encods Decode
@ Wariable Compressicn Bit= Encode/Decode in s Min Max
WM 1 Compress - Bits Unsigned ~ ~ | (12 | | | oo |10 ||o |[a0es |

080

Fig. 15: PWM Command - CAN Custom Message configuration

Message format:

e Matcher (2) [8 bits]
PWM 1 [12 bits]
PWM 2 [12 bits]
PWM 3 [12 bits]

— PWM 4 [12 bits]
¢ Matcher (3) [8 bits]

PWM 5 [12 bits]
PWM 6 [12 bits]
PWM 7 [12 bits]
PWM 8§ [12 bits]

e Each PWM variable has to be set using the following format:
— Variable: PWM X

— Compression: Compress - Bits Unsigned

3.3. Commanding/Reading PWMs
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- Bits: 12
— Encode: Min=0.0 / Max=1.0
— Decode: Min=0/ Max=4095
MEX PDI Builder side
3. Go to Input/Output menu = CAN Setup section.

Create the mailbox to receive the new message (ID 100):

MEX PDI Builder

+Z- Input / Output X O = (1]
O GRrIQ
CANA | CANB
PWh _
Units ID | DEC * | Units Mask | BIN * | Baudrate | 1000000.0 - Enable Terminator
N 1/0 Setup e
CAN 170 Mailboxes reserved RE: 17 Mailboxes available TX: 15
.& Digital Input # Mailboxes Extended D Mask
) =Cl 1 4 1302 1111111171
E CAN Setup
2 4 8 111111nInm

Customn Msg Trigger
3 4 9 AARARARRRRY

mninnmm

g N N R s

R0

Fig. 16: PWM Command- Mailbox configuration

4. Go to Input/Output menu = CAN I/O section = Configuration tab.

Connect an Input filter with the right CAN ID to the Application Processor consumer:

70 Chapter 3. Integration examples



MEX PDI Builder, Release 6.10.11

MEX PDI Builder

Port BOTH

Mask [‘1111111111‘1

Filter type Standard

R

e

Fig. 18: PWM Command - Input filter configuration

*&+ Input / Output al = (1]
GrIo CAN Telemetry
PWHM Priority Producer Consumer
1/0 Setup High Application Processor s 4 CAN Qutput Filter 2 ﬂg Always Ok p
High ﬂg CAN Input Filter 1 weeerely Application Processor Always Ok
Digital Input
= <l 'ag el Mone Always Ok
® CAN Setup £ 4 LIS Alwizys Ok
m Custom Msg Trigger ,ag — None Always Ok
@ Qg e MNone Always Ok
'Dg e MNone Always Ol
el MNone Always Ol
— None Always Ok
g e Mone Always Ok
'ﬂg el MNone Always Ok
g el MNone Always Ok
High CAN Telemetry e CAN Qutput Filter 3 'Dg Always Ok
Fig. 17: PWM Command - Input filter
Annlicatinn Deacaccne | — | i

5. Go to Input/Output menu = PWM section = PWM 1 tab (as PWM 1 has been selected in 1x PDI Builder).

Configure parameters for PWM 1:

3.3. Commanding/Reading PWMs
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MEX PDI Builder

)

R0

GPIO

PWM

1/0 Setup

CAN IYO

Digital Input

SCI

CAN Setup

Custom Msg Trigger

*&+ Input / Output

v | Enable
Sub id

Frequency
Timeaut
Start value

Pulse source ID
» PWM 2

> PWM 3
> PWM 4

0

[500 Hz

0.1
[0.001

PWM 1
| Active High

Maode Time b
Min [0.001 5|
Max [0.002 5|

Fig. 19: PWM Command - PWM configuration

6. Go to Input/Output menu = GPIO section.

Check that this PWM pin (PWM 1 in this case) has correctly switched from GPIO to PWM.
It should look like this:
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MEX PDI Builder

*&+ Input / Output & a = (1]

Signal GPIOId 10 Pull-up Function Qsel
PWM 1/01 GPIO 24 GPIO as input Pull-up disablad Mux 0 / GPIO Sync
170 Setup 1702 GPIO 25 GPIO as input Pull-up disabled Mux0/GPIO  Sync
CAN /O 1¥03 GPIO 26 GPIO as input Pull-up disabled Mux0/GPIO  Sync
Digital Input 1104 GPIO 27 GPIO as input Pull-up disabled Mux0/GPIO  Sync

@ iilw . GPIO 0 GPIO as output Pull-up disabled

P PWM 2 GPIC1 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
a Custom Msg Trigger PWM 3 GPIO 2 GPIO s input Pull-up disabled Mux0/GPIO  Sync
PWM 4 GPIO 3 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
@ PWM 5 GPIO 4 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
PWM 6 GPIO 5 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM 7 GPIO 6 GPIO as input Pull-up disabled Mux 0/ GPIO Sync
PWM 8 GPIO 7 GPIO as input Pull-up disabled Mux 0/ GPIO Sync

Fig. 20: PWM Command - GPIO configuration

* 10: GPIO as output.
¢ Function: Mux 1.

7. Finally, export the configuration and save changes.

3.4 GPIO Command

The following are the steps to send a GPIO command from the Veronte Autopilot 1x, receive it at MEX and process it,
so that MEX carries out the command.

GPIO Command is very similar to PWM command with a few differences.
1x PDI Builder side
1. Go to Input/Output menu = CAN Setup section = Configuration tab.
Connect, as Producer, a ‘CAN GPIO remote’ to an Output filter:
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Veronte PDI Builder

Veronte v48 *% Input / Output L | a s o
/0 Setup Custom message 1 | Custom message 2 | Custom message 3 | Mailboxes
Priority — Producer . Consumer
Digital Input {lﬁ — -
C}z — None
ﬂ»g — None
E — None
— None
@ — None
High Qg Input filter 1 — CAN to serial 1
a Cl»g —_— None
{}g — None
@ Qg — None
@ Cl»g — None
{}g — None
— None
— None
Hig |¢:J CAN GPIO remote 1 — Qutput filter 3 ﬁg
m Cl': — None

Fig. 21: GPIO Command - 1x CAN Setup

CAN GPIO remote must be configured. For more information about its configuration, read CAN Setup section
of 1x PDI Builder user manual.

e snmanadie L

7 Period |0.1

(5]

Id of the generated

CAN messages Exicnglen

Destination  Value

v | Virtual 01 | Virtual 01
Virtual 02
Virtual 03

Virtual 04 9

Fig. 22: GPIO Command - 1x CAN Setup configuration

2. Go to Automations menu.
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GPIO must be activated using an ‘Output action’:

Veronte PDI Builder
Veronte v48 v £ Automations L& O B (1]

v 1 - GPIO Command GPIO Command

Events AND OR NOT| Actions

1 - GPIO activated

Delay | 0.0 5 Periodical: Off

69 EE Outp.. ~ | Activate GPIO

Virtual 1 -

Off I@ Onl Pulse Pulse off

Time

New automation b

o] «]s M Jo):]s Jol(#]fu L))

Fig. 23: GPIO Command - 1x Automation configuration

MEX PDI Builder side
3. Go to Input/Output menu => CAN I/O section = Configuration tab.

Finally, connect an Input filter to the CAN GPIO consumer:
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MEX PDI Builder

*5>> Input / Output E] o = o
GPIO CAN Telemetry
PWM Priority Producer Consumer
M 1/0 Setup e None A
CAN I/0 o — None
. Digital Input o
High | £ CAN Input Filter 2 — CAN GPIO consumer
scl
2
CAN Setup S g hlane
o i e None
@ Lo —r None
o e None
— None
r— None
Lo 4 ey None
High = %3 Serial to CAN 2 el CAN Output Filter 3 o
e None
— None

Fig. 24: GPIO Command - CAN I/O

The Id must match the one configured in 1x PDI Builder Output filter:

i g -V VN B L - | el | ﬂpl

BEOTH = |

v | | Mask | 2047 dec |

i Filter type Standard = |

Fig. 25: GPIO Command - Input filter configuration
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3.5 Jetibox

MEX is able to simulate a Jetibox to read telemetry from Legacy Jeti devices, the following steps need to be taken:
1. Go to Devices menu = Jetibox section.

Enable it and select a SCI Port, in this example SCI A is selected:

MEX PDI Builder

a Devices X O 5 (]

J

nable

SCIPorg SCIA >

Scorpion tribunus

i-Jojajolilz]C

Fig. 26: Jeti box Devices configuration

2. Go to Input/Output menu = SCI section.
Configure the serial port (the one selected in step 1) as follows:
* Baudrate: 9800
¢ Length: 8
e Stop: 2 stop bits
Parity: Odd

¢ Use address mode: Enabled
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MEX PDI Builder

*&+ Input / Output & a = (1]
GPIO scm sCIB | scic
PwWM
/O Setup Functionality
CAN I/O
Digital Input Baudrate 2300 b
- SCI -
@ip Length 8
CAN Setup
Stop 2 -
a Custom Msg Trigger
Parity Odd -
E v | Use address mode

Fig. 27: Jeti box SCI configuration

Note: The serial port will be totally reserved for this, so it will not be usable to other things and the I/O Setup
affecting it wil be ignored.

3. Go to Input/Output menu = 1/O Setup section.

Link the specific Jetibox I/O consumer to a port, that will be configured in step 4:
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MEX PDI Builder

+&+ Input / Output ol = (1]
GRIO Configuraticn
PWM Priority Producer Cogsumer
1/0 Setup High RS232-A — JETI box Lo Always Ok
CAN /O RS232-B — Commgr port 3 Always Ok
Digital Input
scl — Mone Always Ok
@ CAN Setup CAN to Serial 1 —h Commagr port 1 Always Ok
a Custom Msg Trigger — None Always Ok
@ — Mane Always Ok
Cemmagr port 1 — Serial to CAN 1 Always Ok
Commgr port 2 — RS232-A Always Ok
Commgrf port 3 — R5232-B Always Ok
— Mone Always Ok
— Mone Always Ok
— Mene Always Ok
— Mane Always Ok
— Mane Always Ok
— Mene Always Ok
— None Always Ok
— Mrna [
Fig. 28: Jetibox Consumer
Qﬂ'
4. Configure the Jetibox I/O consumer to retrieve the data. Click on the configuration button (' ™ icon):
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MEX PDI Builder

*%+ Input / Output

GRIC Configuration

PWM Priority Producer Consumer

1/0 Setup High RS232-A — JETI box WIwa}fS Ok

[Consumer] Consumer JETI box

Command Checksum  Matcher Skip Variable ASCIl  Position Occupancy « D
01 |EE’. @ Little endian Jeti Box Nop - 0 0 0 0 0 0

B8 E

i-JO18

Memory usage: 0 / 1000 Fields

Fig. 29: Jetibox Consumer configuration

Below is an example of the custom messages needed to read the Actual Voltage from a Jeti MasterSpin 220 (use Big
endian in all messages):
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nsumer JETI box

Command Checksum  Matcher Skip WVariable ASCHl  Position Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 2 8 0 0 0
Command Checksum Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Check=um  Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip Wariable  ASCIl  Position Ocoupancy

EE’; @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip Wariable  ASCIHl  Position  Occupancy

EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Checksum  Matcher Skip WVariable  ASCIl  Position Ocoupancy

55; @ Big endian Jeti Box Down = 0 1 0 0 0 0
Command Check=um Matcher Skip Wariable  ASCIl  Position  Ocoupancy

EE"» @ Big endian Jeti Box Down = 0 1 0 0 0 0

Command Check=um Matcher Skip Wariable  ASCIl  Position  Ocoupancy

|EE’.I ﬁ Big endian Jeti Box Down  ~ 0 1 0 0 0 0

Command Checksum  Matcher Skip Wariable ASCIl  Position Ocoupancy
EE’. @ Big endian Jeti Box Down = 0 1 0 0 0 0

Command Checksum  Matcher Skip WVariable ASCHl  Position Ocoupancy
EE’. @ Big endian Jeti Box Nap - 0 1 8 0 1 0

Memory usage: 0 / 16384 bytes

Fig. 30: JETI box example

1. Expected text: “CONTROLLER TYPE MasterSpin 220~"
* Command: Jeti box Down
— Matcher(32) “CONT” 0x434F4E54 (1129270868)
— Skip(24*8) 192
— Matcher(32) “220~" 0x3232307E (842150014)
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[Consumer] Consumer JETI box

itk Checksum Matcher Skip Wariable ASCHl  Position Occupancy

E’l @I Big endian II Jeti Box Down - I 0 2 8 0 0 0 |

E’l @ 0*' Matcher x434F4E54

Value Bits Mask
[1120270868 (32 ||4294967295 de
=0 Skip 24

Bits

| 24

|j] o-I-o Skip 24
i=! @ ol-o Skip 24
=) [)) o sp e
=1 |j] o-l-o Skip 24
E,'. [j] -l-o Skip 24
E,‘. |j] -I-o Skip 24
EE". (] cl-o Skip 24

i ] i

@,

il

,

E’l @ 0*. Matcher x3232307E

Value Bits Mask

|242150014 |32 || 4204067205 dec

Memory usage: 256 / 16384 bytes

Fig. 31: JETI box custom message example

Expected text: “MeasureOrSetting MEASURE ~”
* Command: Jeti box Down
— Matcher(32) “Meas” 0x4D656173 (1298489715)
Expected text: “Max Temperature”. ..
e Command: Jeti box Down
— Matcher(32) “Max ” 0x4D617820 (1298233376)
Expected text: “Min Temperature”. ..
e Command: Jeti box Down
— Matcher(32) “Min ” 0x4D696E20 (1298755104)
Expected text: “Actual Temperature”. ..
e Command: Jeti box Down
— Matcher(32) “Actu” 0x41637475 (1097036917)
Expected text: “MaxCurrent”. ..

¢ Command: Jeti box Down
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— Matcher(32) “MaxC” 0x4D617843 (1298233411)
7. Expected text: “MinCurrent”...
e Command: Jeti box Down
— Matcher(32) “MinC” 0x4D696E43 (1298755139)
8. Expected text: “Max Voltage”...
* Command: Jeti box Down
— Matcher(32) “Max ” 0x4D617820 (1298233376)
9. Expected text: “Min Voltage”. ..
e Command: Jeti box Down
— Matcher(32) “Min ” 0x4D696E20 (1298755104)
10. Expected text: “Actual Voltage 11,86 V
¢ Command: Jeti box Nop
— Matcher(32) “Actu” 0x41637475 (1097036917)
— Skip(12*8) 96

— Parse ascii: int(2), decimal(2), separartor(*,’)

3.5. Jetibox
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[Consumer] Consumer JETI box

EE,;' LJJ| Bigendian Jeti Box Down 0 1 0 0 0 0

Comma Check=um Matcher Skip Wariable  ASCIl  Position Ocoupancy
|EE’.I @ Big endian Jeti Box Nap - 0 1 8 0 1 0
| EE’.I m Matcher x41637475

Value Bits. Mask
[1097036917 |[32 || 4294967295 dec
.
S O Skip 12

its

12|
|5_T=". ) o seio 2
E,‘. ) & seie 2
|5_T=". ) o seio 2
E,'. |j] ol-o Skip 12
|5_T=". ) o seie 2
E,'. |j] ol-o Skip 12
=) [)) o s

U
|E | Di ; Parse ASCII

Wariable Charin inter part Charin decimal part Division char

Gil

3

User Variabl.. | |2 [ |2 v | .

Memory usage: 0 / 16284 bytes

Fig. 32: JETI box last custom message example

3.6 Reading Arbitration Messages

Note that those messages are generated only if arbitration and messages are enabled in MEX.
Arbiter will send its telemetry in little endian format, using its CAN-TX ID.

The appropriate arbitration message format is described in Arbitration -> CAN Bus protocol section of the MEX
Software manual.

3.7 Reading/Sending RPMs

This section explains the steps to read RPMs.
MEX PDI Builder side
1. Go to Input/Output menu = GPIO section.

RPM can be read on the available digital inputs I/O 1-4. The chosen pin needs to be configured as “GPIO as
input”. In the example shown here, I/O1 is chosen.
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MEX PDI Builder - X

*5z Input / Output L o 5 o
Signal GPIOId 10 Pull-up Function Qsel
PWM I /01 GPIO 24 GPIO as input I Pull-up disabled Mux 0 / GPIO Sync
I/O Setup |/02 GPIO 25 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
CAN /O /03 GPIO 26 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
Digital Input 1/04 GPIO 27 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
. SCl PWM 1 GPIO O GPIO as input Pull-up disabled Mux 0 / GPIO Sync
CAN Setup PWM 2 GPIO 1 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
a Custom Msg Trigger PWM 3 GPIO 2 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM 4 GPIO 3 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
@ PWM 5 GPIO 4 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM & GPIO 5 GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM 7 GPIO & GPIO as input Pull-up disabled Mux 0 / GPIO Sync
PWM 8 GPIO 7 GPIO as input Pull-up disabled Muzx 0 / GPIO Sync
¢ »

Fig. 33: Reading RPMs - GPIO configuration

2. Go to Input/Output menu = Digital Input section.

There are 4 possible producers: CAP 1-4. One needs to be chosen and linked to one of the RPMs consumers
(RPM 1-4). For more information about Digital input configuration, read the Digital Input section of this manual.

Then, select an edge detection option: “first rising edge” or “first falling edge”.
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MEX PDI Builder

#&+ Input / Output ol = (1]

GPIO Configuration
PWM Deoduses Loscumen
10 Setup EIE CAPR1 —_— RPM 1 Always Ok
CAN 110 ﬂz — Mone Always Ok
Digital Input

— Mone Always Ok
SCI
CAN Setup — None Always Ok

Custom Msg Trigger

i-Jojajalilv]C

Fig. 34: Reading RPMs - Digital Input

EET ™ T R EE

-'IV’E bled
& nable

H /01 -

¥

. Edge detection || First rising edge -

P e, f SR |

Fig. 35: Reading RPMs - Digital Input configuration

3. Go to Sensors menu = RPM section = RPM 1 tab (since RPM 1 has been selected in the Digital Input section).

Here the expected pulse needs to be defined. For more information about RPM configuration, read section RPM
of this manual.
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MEX PDI Builder

N Sensors

RPM RPM 1 [ RPM 2 | RPM 3 | RPM 4

Magnetometer

e
(<]
)4
(-]

Units 32 Pulses per cycle -
Average

Minimum [ 1.06-4 q

Maximum |05 3‘

apadnae

Fig. 36: Reading RPMs - RPM configuration

4. Go to Input/Output menu = CAN I/O section = Configuration tab.

Connect CAN Telemetry to a CAN Ouptut Filter as follows (in this example, the RPM1 variable is sent over
CAN B bus of the MEX):
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MEX PDI Builder

*Z+ Input / Output X o = (1]
GPIO I Configuration I CAN Telemetry
PWM Priority Producer Consumer
1/0 Setup High Application Processor — CAN Output Filter 2 ﬂﬁ Always Ok
J
e NI High ﬂz CAN Input Filter 1 — Application Processor Always Ok
Digital Input =
scl ¥, — None Always Ok
©)
Q CAN Setup ﬂz — MNone Always Ok
a Customn Msg Trigger n:—; — Mone Always Ok
@ ﬂﬁ — MNone Always Ok
ﬂﬁ — None Always Ok
— MNone Always Ok
—_— None Always Ok
ﬂﬁ — None Always Ok
Qﬁ — None Always Ok
ﬂi — None PR
I High CAN Telemetry — CAN Output Filter 1 Port I[ CAN B - IJ

Fig. 37: Reading RPMs - CAN Custom Telemetry

5. Go to the CAN Telemetry tab.
A new telemetry message needs to be created with its correspondent ID, endianness and period.
e Can ID: 1200.
* Endianness: Little.
* Period: 0.01 s.

In the telemetry message one of MEX variables needs to be selected. As RPM1 has been chosen as consumer in
the Digital Input, the variable required to send is RPM1.
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MEX PDI Builder

GPIO Configuration | CAN Telemetry

v IX

Little endian Period | 0.001

Checksum  Matcher Skip Variable ASCIl  Position  Occupancy
CA 0 0 0 1 0 0

*%> Input / Output X o =

MEEJ.CHRPMT

apoonae

Fig. 38: Reading RPMs - CAN Custom Telemetry configuration

More information on the configuration of Telemetry messages can be found in the CAN Telemetry section.

1x PDI Builder side
6. Go to Ul menu = Variables section = Reals Vars tab.

Rename a Real User Variable (32 bits) that will be used to store the value received from MEX:

3.7. Reading/Sending RPMs
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onte PDI Builder

xvd8  ~ & Ul L O = [!]
Operation clements Bits | Unsigned Features
Geoid
Id Default name Custom name Show unit Init value (SI)
ﬁ 3227 User Variable 128 (Real ... Custom Type ()
3228 User Variable 129 (Real ... Custom Type ()
-— 3229 User Variable 130 (Real .. | CEX RPM 1 I:ustom Type (—)
_._ 3230 User Variable 131 (Real ... Custom Type (--)
323 User Variable 132 (Real ... Custom Type (--)
@?’J 3232 User Variable 133 (Real ... Custom Type (--)
a 3233 User Variable 134 (Real ... Custom Type (--)
@ 3234 User Variable 135 (Real ... Custom Type (--)
3235 User Variable 136 (Real ... Custom Type (--)
@ 3236 User Variable 137 (Real ... Custom Type (--)
. 3237 User Variable 138 (Real ... Custom Type (--)
3238 User Variable 139 (Real ... Custom Type (--)
x 3239 User Variable 140 (Real ... Custom Type (--)
. 3240 User Variable 141 (Real ... Custom Type (--)
m 3211 User Variable 142 (Real ... Customn Type (--) i

Fig. 39: 1x PDI Builder - User Variable renamed

7. Go to Input/Output menu = CAN Setup section = Mailboxes tab.

Configure some mailboxes to receive the message with ID 1200:
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Veronte PDI Builder

*5+ Input / Output L a = (1]
O 1/Q Setup Configuration | Custom message 1 | Custom message 2 | Custom message 3

CAN Setup

CANA | CANB
Digital Input

Units ID | DEC = ~ Units Mask | BIN ~ | Baudrate | 1000000.0

Mailboxes reserved RX: 8 Mailboxes available TX: 24

# Mailboxes Extended ID Mask
1 4 1301 mmnmnmnm
2 4 1200 111111117111

o] <[ JeJo):]s fola]u] 4]

Fig. 40: 1x PDI Builder - Mailbox configuration

8. Go to Input/Output menu = CAN Setup section = Configuration tab.

Connect an Input filter to a Custom message consumer. Both CAN buses of the autopilot 1x can be used, as
well as normal IDs and extended IDs:
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Veronte POI Builder

+5+ Input / Output L a s (1]
I/Q Setup Custom message 1 | Custom message 2 | Customn message 3 || Mailboxes
Priority Producer Consumer
Digital Input High -L'}g Serial to CAN 1 — Cutput filter 1 'L'}E A
m High -Dg Serial to CAN 2 b 4 Cutput filter 2 'ﬂ’g
. s — MNone
'IJ§ —) Mone
= g b 4 Meone
g b Mone
o —p Mone
)
High CAN custom message 2 b 4 QCutput filter 3 -L'}E
E b MNone
ﬁ High g Input filter 1 b 4 CAN to serial 1
@ it —_ Mone
g Input filter 2 b 4 Custom message 1
hl
= g b Mone
g b Mone
g el Mone
—p MNone
0 L V
Fig. 41: 1x PDI Builder - Input filter
i i o —
¥
' Port BECOTH = |
¥ Cu
¥ Id 0 |
! .
¥ Mask | a dec| |
b J
; Filter type I Both - ] I

Fig. 42: 1x PDI Builder - Input filter configuration

9. Go to Input/Output menu = CAN Setup section = Custom message 1 tab (as Custom Message 1 has been
selected as consumer).

Configure the message reading and store the received value in the user variable renamed above:
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Verente PDI Builder

Veronte v48  ~ +5+ Input / Output X o = (1]

1/0 Setup Configuration Custom message 2 | Custorn message 3 | Mailboxes
CANM Setup
» TX Ini

Digital Input
» TX

—EXT an ID: 1200 || Little endian | Time out [ 1.0 <|Bitio:| 0 b

CAN message ID: 1200
Checksum  Matcher Skip Wariable  ASCIl  Position  Occupancy

0 0 0 1 0 0

LRI

— E"\ Q*OICEX RPM 1 +

GR0ERB0

Fig. 43: 1x PDI Builder - Custom Message configuration

3.8 Scorpion

MEX is able to read telemetry from Tribunus ESCs by connecting it to one of its serial ports. The following steps
configure MEX to read this telemetry:

1. Go to Devices menu = Scorpion tribunus section

Enable it and configure it as shown:
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MEX PDI Builder

apaonae

3 Devices
Jetibox Enable
Telemetry period 0.02
MCU Telemetry 1 period 0.05
MCU Telemetry 2 period 0.05

PWM ID

£ o = o0

Fig. 44: Scorpion tribunus Devices configuration

2. Go to Input/Output menu = 1I/O Setup section.

Link the specific Tribunus ESC consumer to the desired port:
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MEX PDI Builder

*&+ Input / Output al = (1]
GPIO Configuration
PWH Priority Producer Consumer
High R5232-A el JETI box {lﬁ Always Ok
CAN 1O b 4 Mone Always Ok
Digital Input
5ol High R5485-C el Tribunus ESC Always Ok
@ CAN Setup CAN to Serial 1 — Commagr port 1 Always Ok
a Custom Msg Trigger — None Always Ok
@ —lp Mone Always Ok
Coemmagr port 1 el Serial to CAN 1 Always Ok
Commgr port 2 —l RS232-A Always Ol
Commgrf port 3 — R5232-B Always Ok
el Mone Always Ok
el Mone Always Ok
—lp Mone Always Ok
—lp Mone Always Ok
—lp Mone Always Ok
—l MNone Always Ol
—f None Always Ok
— Mana Alarmee Ol

Fig. 45: Scorpion Consumer

3.9 Serial

The user can send information through the serial ports of MEX. For this purpose, please read the following steps:
MEX PDI Builder side
1. T/O Setup configuration
* Reception of serial information on RS232-A (producer) is stored in Serial to CAN 2 (consumer).

» Transmission of serial information is sent using the CAN to Serial 2 (producer) through RS232-A
(consumer).

(‘Serial to CAN’ and ‘CAN to Serial’ are explained in the I/O section of this manual, click here to access it)
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MEX PDI Builder

(.@
oo
@)

GPIO

PWM

CAN I/O

Digital Input

SCI

CAN Setup

Custom Msg Trigger

*&+ Input / Output

Configuration

Riaduce:

Lonsumer

Tt
I High

R5232-A

Serial to CAN 2

R5232-B

Commgr port 3
None

MNaone

High

CAN to Serial 2

RS232-A

Commgrf port 3

NI Iyt

MNone

MNone

MNone

R5232-B

MNone

MNaone

None

MNone

MNone

MNone

None

Blana

Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok

Always Ok

Az Sl

2. CAN I/O configuration

¢ The information that will be sent over serial port RS232-A is going to be received on the MEX over its

Fig. 46: Serial - I/O Setup

CAN B port. A mask Id of 51 is added to the Input filter.

The incoming information (from Veronte Autopilot 1x) is processed in ‘CAN to Serial 2’.

* The information coming from port RS232-A and processed as ‘Serial to CAN 2’ is going to be linked to
an Output filter.

The information of ‘Serial to CAN 2’ is going to be sent over CAN B with a mask ID of 50 (to be read by

Veronte Autopilot 1x).
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*Z+ Input / Output X a s [
GPIO CAN Telemetry
PWM Priority Producer Consumer
1/0 Setup Hig Application Processo —p None Always Ok
Hig Qg w—p None Always Ok
Digital Input
- e H Qﬁ —_— None Always Ok
g CAN Setup I High Qﬁ CAN Input Filter 3 w— CAN to Serial 2 I Always Ok
Custom Msg Trigger H Q,'Z' — None Always Ok
@ H Ctﬁ —_— None Always Ok
H Qﬁ w—p None Always Ok
H appe —_— None Always Ok
H b 4 None Always Ok
H Qﬁ — None e
I High C&ﬁ Serial to CAN 2 —_— CAN Output Filter 3 1 | Port CANB v
H Q,'Z' w—p None TS O
H T —_— None Always Ok

Fig. 47: Serial - CAN I/O

m

x5
. Port | cane -
Lo
o
&

Id 51

Mask | 2047 dec]

Filter type Standard -

e

: S |
o:
Timeout  |67E-4

Fig. 49: Serial - Serial to CAN configuration

3. CAN Setup (mailboxes) configuration

Mailboxes need to be defined for the reception of CAN messages. In the example above, mailboxes for ID 51
need to be added on CAN B port.

3.9. Serial 97



MEX PDI Builder, Release 6.10.11

MEX PDI Builder

(.@
oo
@)

GPIO

WM

1/Q Setup
CAN IYO
Digital Input
5CI

Custom Msg Trigger

*&+ Input / Output

CANA

Units ID | DEC ¥ | Units Mask | BIN v | Baudrate | 500000.0

Mailboxes reserved RX: 20 Mailboxes available TX: 12

# Mailboxes Extended ID Mask
1 4 1302 AARRRRRRRRY
2 4 8 1111111111
3 4 9 AARRRRRRRRY
4 4 10 1111111111
5 4 51 11111111111

Enable Terminator

1x

PDI Builder side

Fig. 50: Serial - CAN Setup configuration

4. On the I/O Setup, link an ‘RS Custom Message’ to a ‘Serial to CAN’ with the serial data that autopilot is going

to send to MEX.

Then, link a ‘CAN to Serial’ to another ‘RS Custom Message’ with the expected serial messages that MEX
will receive in the selected serial port.
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Veronte PDI Builder

*5>+ Input / Output i ol |s (1]
Configuration
CAN Setup Priority Producer Consumer
9 Digital Input — - =
High ﬂz RS custom message 2 —p Serial to CAN 2
—r None
[0%4] —r MNone
- — None
- —) Nane
@ —p Nane
@ —l MNone
a — None
— None
% —) Nane
@ —l MNaone
| —r MNone
— None
— Nane
—lp None
m CAN to senial 1 —l RS custom message 2 ‘ﬂﬁ

Fig. 51: Serial - 1x I/O Setup configuration

5. For the CAN /O, the same IDs employed in MEX for the Input and Output filters are going to be employed on
Veronte Autopilot 1x side, but they must be inverted.

Therefore, the Input filter linked to the chosen ‘CAN to Serial’ needs to have ID 50. And the Output filter
linked to the chosen ‘Serial to CAN’ will have ID 51.
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Veronte PDI Builder

Veronte vd.8 = .'%' |I‘Ipllt ! Olltpl.lt =5 [+ = [! ]
/0 Setup Custom message 1 | Custom message 2 | Custom message 3 | Mailboxes
Priority Producer Consumer
E Digital Input High ﬂg Serial to CAN 1 — Cutput filter 1 ﬂg -
:_‘-\\ Highl Qﬁ Serial to CAN 2 — Cutput filter 2 '02
High ﬂﬁ Serial to CA — None
[.%‘] High Qg Serial to CAN 4 —_— MNene
Hig ﬂg Serial to CA — Mane
@ High ﬂg Serial to CA w— MNene
T A e5sane — Mone
H A essage 2 — Nane
a H A e e — MNene
ﬁ High g Input filter 1 — CAN to serial 1
@ H g Wput filter 2 — None
H g nput filter 3 — Mone
H g er 4 — None
H g e — MNane
H g 3 — Mene
H A e — None
m u = — Mana L

Fig. 52: Serial - 1x CAN Seup

? ol S AL

Extended
Timeout | 6.7E-4 s

Fig. 53: Serial - 1x Serial to CAN configuration

N TR IR — |
’ Port BOTH - |
- 1
} -
Mask 2047 dec| |
; as | = le,
¥ Filter type Standard = | i
|

Fig. 54: Serial - 1x Input filter configuration
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6. Some mailboxes with ID 50 have to be created on whichever chosen reception CAN bus.

Veronte PDI Builder

Veronte w48 *5+ Input / Output X a = (1]

I/ Setup Configuration || Customn message 1 | Custorn message 2 | Custom message 3§ Mailboxes

CAN Setu
CANA | CANB

Digital Input

UnitsID | DEC = Units Mask | BIN = | Baudrate | 1000000.0

Mailboxes reserved R¥: 8 Mailboxes available TX: 24

# Mailboxes Extended 1D Mask
1 4 1301 ARRRRARRRRE
2 4 S0 11111111111

0008080 MERE!

Fig. 55: Serial - 1x Mailboxes configuration

3.10 Using MEX as external magnetometer Honeywell HMR2300 for
Autopilot 1x

MEX has to be configured with MEX PDI Builder to send the magnetometer measurements by messages, in the same
way as Honeywell HMR2300 does. Autopilot 1x also requires a configuration, which is made with /x PDI Builder.

MEX PDI Builder side
1. Go to Input/Output menu = 1I/O Setup section.
Connect the Custom message producer 1 or 2 to the RS232-A, RS232-B or RS485-C port.
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*Z+ Input / Output X o = (1]
GRIO Configuraticn
PWh Priority Producer Consumer
— M Al Uk
1/0 Setup i L
CAM I/O — MNone Always Ok
.:: Digital Input — Mone RS233-B
sl —_— — RS485-C
CAN Set
e Serial to CAN 1
Custom Msg Trigger None .
Serial to CAN 2
—) MNane
Serial to CAN 3
> hong Tribunus ESC
— MNone Lift - MCU
— Naone JETI box
None JETI telemetry 1
JETI telemetry 2
— Nane
Commgr port 1
BoRS Commgr port 2
—) MNane Commgr port 3
— Naone Commgr port 4
& Commgr port 5
I ¥, Custom message producer 1 | == R5232-A m
- Commgr port 6
£k, — None Clear
— Tunnel 1
BoRS Tunnel 2

Fig. 56: 1/O Setup configuration

ad
2. Click on the h button of the chosen Custom message producer and add a new message (clicking on ),
then configure it as Big endian and set a Period of 0.02 s.
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[Producer] Producer Custom message producer 1

Period Delay Checksum Matcher Skip Wariable ASCHl  Position Ocoupancy W%MI

1 E,' |j]| Bigendian  JJ0.02 sJ oo 0 1 0 3 0 0

Memory usage: 4 / 1000 Fields

Fig. 57: I/O Setup - Custom message configuration

3. Click on to add the 3 following Real variables: 313, 314 and 315. Then configure them according to the
following table:

Parameter Configuration
Compression | Compress - Bits Signed

Bits 16
Encode Min: -2.1845334E-4 / Max: 2.1844667E-4
Decode Min: -32768 / Max: 32767
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ge producer 1

[Producer] Produce

Period Delay Checksum Matcher Skip Wariable ASCHl  Position Ocoupancy z +
01 = |EE‘,‘I @ Bigendian | [0.02 5|00 s| o 0 0 3 0 0
00 -16 = |E"I ‘*‘ Magnetometer - X Body Axis (Deprecated)
Encode Decode
Variable Compressicn Bit= Encode/Decods Min st Min -
agnetom... ompress - Bits signe & -2 . 321 767
Mag Comp Bits Signed 16 21845 | 218444 | -32769 | 32767
24{0)-32 — . .*. Magnetometer - Y Bady Axis (Deprecated)
- - - Encode Decode
Variable Compressicn Bits. Encode/Decods Min Mt Min -
Magnetom... | | Compress - Bits Signed - | [16 | [N 21849 2.1244( | 22768} | 22767 ||
6{0)-32 = |.?I m Magnetometer - Z Body Axis (Deprecated)
- . . Encode Decode
Variablz Comprassion Bit= Encode/Decods Min M Min -
Magnetom... || Compress - Bits Signed - | 16 | |I| -2.1843| 2.1244{ | 32768 32767 ||

Memory usage: 3 / 1000 Fields

Fig. 58: 1/O Setup - Custom message Variables configuration

4. Click on + = Matcher to add a matcher to the message and configure it as follows:

Parameter

Configuration

Value

13

Bits

8
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[Producer] Producer Custom message producer 1

Period Delay Checksum  Matcher Skip Variable ASCIl  Position Occupancy

01 E,' @ Big endian | |0.02 5|00 5| 0 1 0 3 0 0
0 -16 E'! @ ". Magnetometer - X Body Axis (Deprecated) D

. - o ) i Encode Decode
Variable Compression Bits Encode/Decods Min Max Min M
Magnetom.. | | Compress - Bits Signed ~| |16 || [ [-2.1841| 2.1244¢ | 32768/ | 32767 |
2(0-16 |EE,~I @ ‘}. Magnetometer - Y Body Axis (Deprecated)
: - h . § Encode Decode
Variable Compression Bits Encode/Decods Min M Win st
Magnetom.. | | Compress - Bits Signed ~| |16 || [ [-2.1847| 2.1244¢ | 32768/ | 32767 |
4(0) - 16 |5,s| @ ‘f. Magnetometer - Z Body Axis (Deprecated)
. ~ - - § Encode Decode
Variable Compression Bits Encode/Decode Min Max Min st
Magnetom.. | | Compress - Bits Signed ~| |16 || | [-2.1849| 2.1844{ | 32768 | 22767
6(0-0 |:=.’1I @ 0*. Matcher xD
WValue Bits Mazk

=

Memory usage: 4 / 1000 Fields

Fig. 59: I/O Setup - Custom message Matcher configuration

Warning: The order of variables and matcher must be the same.

5. Go to SCI menu.
Configure SCI A tab as follows:

Parameter Configuration
Baudrate 115200
Length 8

Stop 1

Parity Disabled

Use adress mode | Disabled
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MEX PDI Builder

*&+ Input / Output & a = (1]
GPIO sciaffscie | scic
P
/O Setup Functionality
CAN IYO
Digital Input Baudrate 115200 x
@ E Length >
CAN Setup
Stop 1 >
a Custom Msg Trigger
Parity Disabled -
@ Use address mode

Fig. 60: SCI configuration

6. Once finished the configuration, click on "~ to write the configuration in MEX.

Matcher explanation

The matcher is a binary code employed to discard messages with errors.

The length and the number represented can be edited clicking on Q of the matcher. If the receiver does not receive
the exact same matcher sequence, the entire message will be discarded, since it will be considered corrupted.

For more information about custom messages and matchers, read Custom Messages section of the 1x PDI Builder user
manual.

1x PDI Builder side

The configuration for the Autopilot 1x is explained in MEX as Magnetometer Honeywell HMR2300 -> Integration
examples section of the 1x PDI Builder user manual.
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3.11 CAN Isolator

MEX can operate as a CAN bus isolator, since it manages both CAN buses as desired. The system has a built-in
microcontroller; which manages CAN buses in real-time. Both buses are not electrically connected, in consequence,
electrical signals that do not follow the CAN protocol will be isolated.

The functionalities of a CAN isolator are the following:
* CAN input filter
e Filtered CAN subnet
e CAN tunnel

3.11.1 Filtered CAN subnet

With MEX it is possible to filter certain messages from one CAN line (Line A) and transmit specific information
through the other one (Line B). This is a specific case of CAN input filter.

The following diagram summarizes an application example to filter a CAN subnet:

* *
120 Q % %1200

Line
B
CAN_ bus CEX CAN_ bus
device device
Line
A

Fig. 61: Sub CAN example diagram

In this example, only a certain range of CAN IDs will be allowed to cross from Line B to Line A. The allowed range
will be from 0x550 to 0x55F.

1. Create a new mailbox entry for Line B. Assign some of the mailboxes to it and set the ID to 0x550.
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GPIO

PWM

1/0 Setup
CAN I/O
Digital Input
sCl

CAN Setup

Custom Msg Trigger

#&+ Input / Output

CANA | CANB
Units ID | HEX = | Units Mask | BIN ~ | Baudrate | 500000.0

Mailboxes reserved RX: 8 Mailboxes available TX: 24

Enable Terminator

# Mailboxes Extended 1D Mask
1 4 516 mnnm
IE 4 550 nminnnm I

2. Set a Mask which will ignore the last 4 bits.

Dl Builder

GPIO

PWM

1/0 Setup

CAN IO

Digital Input

sCl

CAN Setup

Custom Msg Trigger

apaconae

*Z» Input / Output

CANA | CANB
Units ID | HEX = Units Mask | BIN ~ | Baudrate | 500000.0

Mailboxes reserved RX: 8 Mailboxes available TX: 24

Enable Terminator

# Mailboxes  Extended 1D Mask
1 4 516 nnnm
2 4 550 I1‘Il11‘|10000 I

3. Configure CAN Input Filter 2 on CAN B, with the same settings as the Mailbox.
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GPIO
PWM

170 Setup

Digital Input

sCl

CAN Setup

Custom Msg Trigger

8acnae

+5+ Input / Output & O B L]
Configuration | CAN Telemetry
Priority Producer Consumer
High Application Processor — CAN Qutput Filter 2 'm? Always Ok -
Highll| St e n CAN to Serial 1 Always Ok
Highy Fort plication Processor Always Ok
W‘, H 1360 MNone Always Ok
q‘, Mt ‘ 2032 None Always Ok
ﬂ;.'i' Filter type Standard - None Always Ok
-¢§ — None Always Ok
— None Always Ok
— None Always Ok
High | £ Serial to CAN 1 — CAN Output Filter 1 o Always Ok
'Qg — None Always Ok
'ﬂg w— None Always Ok
—p None Always Ok

Important: This menu only allows decimal numbers. For this example the Id 0x550, is represented as 0d1360.

4. Bind CAN Output Filter 2 to CAN Input Filter 2, configured to CAN A.

PDI Builder

*Z Input / Output & o = (1]
GrIC Configuration | CAN Telemetry
P Priority Producer Consumer
1/0 Setup — None Always Ok -
C’f"f' LD High | 18 CAM Input Filter 1 — CAN to Serial 1 e e
S‘C?Ita‘ et Hgl =4 CAN Input Filter 2 — CAN Qutput Filter 2 Port CAN A -
CAN Setup o — Mone [ — |
Custom Msg Trigger o —_ None Always Ok
=4 —_ None Always Ok
o — None Always Ok
- Hone Always Ok
— Hone Always Ok
High | T8 Serial to CAN 1 —_ CAN Output Filter 1 o Always Ok
& —_ None Always Ok
g —_ None Always Ok
— None Always Ok

3.11. CAN Isolator
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3.11.2 CAN tunnel

A CAN tunnel is a specific case of messages tunnel. The electrical diagram is very similar to Filtered CAN subnet.

In this example, a transparent tunnel will be created. So, any messages received on Interface A will be sent through
Interface B. Optionally, the mailboxes can be equally distributed to support both standard and extended CAN IDs.

1. Create a new mailbox entry for Interface A. Assign half of the mailboxes to it and set a Mask of 0.

MEX PDI Builder

*Z+ Input / Output

GPIO

CAMA | CANE
PWM ———————
Units ID | DEC = | Units Mask | BIN = | Baudrate | 1000000.0 - |
1/0 Setup -
CAN IO Mailboxes reserved RX: 20 Mailboxes available TX: 12
Digital Input # Mailboxes  Extended D Mask e
scl 1 e g 1302 AERERRRRRRE!
CAN Setup
2
Custom Msg Trigger 2 £ <
3 == g 0 0

Enable Terminator

2. Configure CAN Input Filter 2 on CAN A, with a Mask of 0 and Both types.

PDI Builder
*Z+ Input / Output £3
GPIo Configuration | CAN Telemetry
PWM Priority Producer ‘Consumer
1/0 Setup High Application Processor w— CAN Output Filter 2 i}g
Highjprties CAN to Serial 1
S‘CQI"EI et High Port Ipplication Processor
CAN Setup 'Qg u 0 None
a Custom Msg Trigger ,c,g [ Mask 0 oee | None
@ Qg Filter type Both e None
'Qg w—p None
w—p None
w— None
High 'Qg Serial to CAN 1 w— CAN Qutput Filter 1 i}g
g w—p None
g —p None
w—p None

Always Ok

Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok
Always Ok

Always Ok
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3. Bind CAN Output Filter 2 to CAN Input Filter 2, configured to CAN B.

PDI Builder

a
Q

GPIO

PWh

1/0 Setup

CANI/O

Digital Input

sCl

CAN Setup

Custom Msg Trigger

+Z+ Input / Output o5 1]
Configuration | CAN Telemetry
Priority Producer Consumer
— None Always Ok
High | 5 CAN Input Filter 1 - CAN to Serial 1 Ao e
Highl o CAN Input Filter 2 g CAN Output Filter 2 Port CANB - I
[ o d None L Faways O J
o e None Always Ok
o - None Always Ok
o — None Always Ok
—_ None Always Ok
— None Always Ok
High | LHE Serial to CAN 1 —_ CAN Output Filter 1 o Always Ok
o - None Always Ok
o — None Always Ok
—_ None Always Ok

3.11. CAN Isolator
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