UP CANBus Carrier Board
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Copyright Notice

This document is copyrighted, 2024. All rights are reserved. The original manufacturer
reserves the right to make improvements to the products described in this manual at
any time without notice.

No part of this manual may be reproduced, copied, translated, or transmitted in any
form or by any means without the prior written permission of the original
manufacturer. Information provided in this manual is intended to be accurate and
reliable. However, the original manufacturer assumes no responsibility for its use, or for
any infringements upon the rights of third parties that may result from its use.

The material in this document is for product information only and is subject to change
without notice. While reasonable efforts have been made in the preparation of this
document to assure its accuracy, AAEON assumes no liabilities resulting from errors or
omissions in this document, or from the use of the information contained herein.

AAEON reserves the right to make changes in the product design without notice to its

users.
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Acknowledgement

e Linux® is the registered trademark of Linus Torvalds in the U.S. and other
countries.

e Ubuntu and Canonical are registered trademarks of Canonical Ltd.

All other products’ name or trademarks are properties of their respective owners.
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Packing List

Before setting up your product, please make sure the following items have been
shipped:

[tem Quantity

° CAN Bus Carrier Board 1
° Connection Cable 1
° CAN Connector 1
° Screw/Stud Pack 1

If any of these items are missing or damaged, please contact your distributor or sales

representative immediately.
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About this Document

This User's Manual contains all the essential information, such as detailed descriptions
and explanations on the product’s hardware and software features (if any), its
specifications, dimensions, jumper/connector settings/definitions, and driver installation

instructions (if any), to facilitate users in setting up their product.

Users may refer to the product page at AAEON.com for the latest version of this

document.
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Safety Precautions

Please read the following safety instructions carefully. It is advised that you keep this

manual for future references

10.

1.

12.
13.
14.
15.
16.

All cautions and warnings on the device should be noted.

Make sure the power source matches the power rating of the device.

Position the power cord so that people cannot step on it. Do not place anything
over the power cord.

Always completely disconnect the power before working on the system'’s
hardware.

No connections should be made when the system is powered as a sudden rush
of power may damage sensitive electronic components.

If the device is not to be used for a long time, disconnect it from the power
supply to avoid damage by transient over-voltage.

Always disconnect this device from any AC supply before cleaning.

While cleaning, use a damp cloth instead of liquid or spray detergents.

Make sure the device is installed near a power outlet and is easily accessible.
Keep this device away from humidity.

Place the device on a solid surface during installation to prevent falls

Do not cover the openings on the device to ensure optimal heat dissipation.
Watch out for high temperatures when the system is running.

Do not touch the heat sink or heat spreader when the system is running

Never pour any liquid into the openings. This could cause fire or electric shock.
As most electronic components are sensitive to static electrical charge, be sure to
ground yourself to prevent static charge when installing the internal components.
Use a grounding wrist strap and contain all electronic components in any

static-shielded containers.
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17. If any of the following situations arises, please the contact our service personnel:

i Damaged power cord or plug

g ii. Liquid intrusion to the device
::Dj iil. Exposure to moisture
% V. Device is not working as expected or in a manner as described in
this manual
V. The device is dropped or damaged
Vi. Any obvious signs of damage displayed on the device

18. DO NOT LEAVE THIS DEVICE IN AN UNCONTROLLED ENVIRONMENT WITH
TEMPERATURES BEYOND THE DEVICE'S PERMITTED STORAGE TEMPERATURES
(SEE CHAPTER 1) TO PREVENT DAMAGE.
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FCC Statement

This device complies with Part 15 FCC Rules. Operation is

Warning!

subject to the following two conditions: (1) this device may not

pieog Jalled

cause harmful interference, and (2) this device must accept any

interference received including interference that may cause

undesired operation.

Caution:

There is a danger of explosion if the battery is incorrectly replaced. Replace only with the
same or equivalent type recommended by the manufacturer. Dispose of used batteries
according to the manufacturer's instructions and your local government’s recycling or
disposal directives.
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Attention:

Iy a un risque d'explosion si la batterie est remplacée de fagon incorrecte.

Ne la remplacer qu'avec le méme modele ou équivalent recommandé par le constructeur.
Recycler les batteries usées en accord avec les instructions du fabricant et les directives
gouvernementales de recyclage.
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China RoHS Requirements (CN)
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AAEON Main Board/ Daughter Board/ Backplane
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China RoHS Requirement (EN)

Poisonous or Hazardous Substances or Elements in Products
AAEON Main Board/ Daughter Board/ Backplane

Poisonous or Hazardous Substances or Elements

Component | | .. Mercury | Cadmium Hexava.lent Polypromlnated Pglybrom|nated

Pb) (Ha) Cd) Chromium Biphenyls Diphenyl Ethers
9 (Cr(vI) (PBB) (PBDE)

PCB & Other X X o o o o

Components

Wires &

Connectors

for External X X © © © o

Connections

O: The quantity of poisonous or hazardous substances or elements found in each of the
component's parts is below the SJ/T 11363-2006-stipulated requirement.

X: The quantity of poisonous or hazardous substances or elements found in at least one of the
component's parts is beyond the SJ/T 11363-2006-stipulated requirement.

Note: The Environment Friendly Use Period as labeled on this product is applicable under normal

usage only
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11 Specifications

System
I/O

Dimension

Net Weight

Gross Weight
Operating Temperature
Operation Humidity

Certification

UP Board Connector x 1

6-pin Terminal Block x 1

6-pin LED Wafer x 1

Termination Resistor DIP Switch x 1

Reset Button x 1

2.56" x 2.20" (65mm x 56mm)

0.066 Ib. (0.03Kg)

0.13 Ib. (0.06Kg)

32°F ~ 140°F (0°C ~ 60°C)

0% ~ 90% relative humidity, non-condensing

CE/FCC Class A

Chapter 1~ Product Specifications
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2.1 Dimensions
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2.2 Board Layout

CN2 CN4
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2.3 List of Jumpers and Connectors

)
2
N USB & UART
ON2 MCU Debug
- ON3 CANBUS
CN4 LED Wafer
SW1 Reset Button
SW2 DIP Switch
JP1 MCU Bootloader
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231  USB & UART (CN)

10 v

Signal Description i Signal Description
1 5V 2 USB2_DN
3 USB2_DP 4 GND
5 5V 6 NC
7 NC 8 GND
9 UART_RX 10 UART_TX

232  MCU Debug (CN2)

Pin Signal Description Pin Signal Description
1 TARGET_RESETN 2 +VDD_DBG

3 GND 4 SWO

5 SWCLK 6 NC

7 NC 8 SWDIO

9 NC 10 NC

Chapter 2 — Hardware Information 7



2.33  CANBus (CN3)

O O
@ O
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-~ Signal Description Pin Signal Description
> K CANTH 2 CAN2_H

Y 3 CAN1_L 4 CAN2_L

Q

3 5 GND 6 GND

234  LED Wafer (CN4)

6 v

Signal Description Pin Signal Description
1 GND 2 CAN2_ST
3 CAN1_ST 4 CAN2_ TXRX
5 CANT_ TXRX 6 5V

Chapter 2 — Hardware Information
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235 Reset Button (SW1)

Signal Description

1 GND 2 PWR_SW# _CTL
3 GND 4 GND
5 GND
H1 GND H2 GND
2.3.6  DIP Switch (SW2)
O O
0 O
Signal Description Pin Signal Description
1 CANT_L 2 CAN2_L
3 CANZ2_H (120 ohm) 4 CAN1_H (120 ohm)

Chapter 2 — Hardware Information



23.7 MCU Bootloader (JP1)
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Signal Description i Signal Description
1 3.3V 2 INIT
3 GND
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Chapter 3

Hardware & Software Installation




3.1 Hardware Installation

Step 1: Remove the four (4) screws from the outer edges of the board.

Chapter 3 — Hardware & Software Installation
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Step 2: Affix and lock the four (4) pillars to the board.

Step 3: Put CANBus Board on top of the pillars and affix and lock screws.

Board assembly direction reference photo:

B i
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Step 4: Plug in cable with the board.

Chapter 3 — Hardware & Software Installation
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3.2 Ubuntu OS Driver Settings

321  Installing Ubuntu
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Ubuntu can be downloaded from the official website here:

https://ubuntu.com/download/desktop and navigating to the Downloads section.

(@)

~ 33 CANBus User Guide

[o9]
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wm
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=3 3.3.1 Installation Instructions

()

w

O

Q

ol Step 1: In the folder, right-click to select Open in Terminal.
D) Vﬁ;} Home / UPCanBus_release : VO. = v = » & &
e mom W
* Starred firmware_  UnifiedHos  UnifiedHos g7-aseon-  bootloader  canbususer  finduartcan

file t1.17.0 £1.19.1 can.rules .sh guide.odt

{3t Home % :

0 ‘ “>_ ‘ [to1 ‘[-41!

=

L]
[® Documents ‘_‘ i iy =7 = i
jre-8u401-  replaceuart Setup.sh uartcan.sh  UpCanUart.  UpCanUsb. update_
¢ Downloads linux-x64. .sh service service firmware
tar.gz
11 Music T
gl
(& Pictures —
usbcan.sh
B Videos New Folder shift+Ctrl+N
& Trash Add to Bookmarks Ctrl+D
Paste
+ Other Locations Select All Ctrl+A
Openin Terminal
Properties

Chapter 3 — Hardware & Software Installation 15


https://ubuntu.com/download/desktop

Step 2: Enter command:

sudo chmod 777

$ sudo chmod 777 *

[sudo] password for a:
Step 3: Ensure Ethernet is connected.
Step 4: Input command:

/Setup.sh install

: $ ./Setup.sh install
Host already install can-utils

find canbus uart successfully

replace uart_pid ex9dc7 to ©x9dc7

setup file will copy to /opt/aaeon/canbus , if need,you could go there to use

Created symlink /etc/systemd/system/multi-user.target.wants/UpCanUsb.service — /etc/systemd/system/UpCanUsb.service.
Created symlink /etc/systemd/system/multi-user.target.wants/UpCanUart.service = /etc/systend/system/UpCanUart.service
You need to reboot to active udev

Step 5: Following reboot, CANBus will be usable.
Optional: Check CANBuUS via command:

ipa

4: canl: <NOARP,UP,LOWER_UP> mtu 16 qdisc pfifo_fast state UP group default qlen 10000
link/can

S5: can@: <NOARP,UP,LOWER_UP> mtu 16 qdisc pfifo_fast state UP group default qlen 10000
link/can

Chapter 3 — Hardware & Software Installation 16



3.3.2  Uninstalling CAN

Step 1: Open terminal and navigate to the appropriate folder using the following

command:
cd /opt/aaeon/canbus/
Step 2: To uninstall, use following command:

./Setup.sh uninstall

: S ./Setup.sh uninstall
remove aaeon UP can rules
[sudo] password for a:

Removed /etc/systemd/system/multi-user.target.wants/UpCanUsb.service.
Removed /etc/systemd/system/multi-user.target.wants/UpCanUart.service.
: $

Chapter 3 — Hardware & Software Installation 17
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3.33  Change Baud Rate and CAN Interface Name

To change the naming configuration of uartcan.sh or usbcan.sh you must first navigate

to the below folder. Note that changing interface name(s) requires super user

permissions.
| & computer / opt [ saeon / canbus s al El«= @ B =
F FE ) | N F] e e -]
fitmware_  UnifiedHos  Unifiedkos  87-aaeon  bootloader conbususer finduartcan  jre8u401-  reploceuart  Setwpsh  uartcansh UpCanUsrt UpCanlsh.  update_  usbeansh
ile BAZ0 01191 canules sh ‘guide.odt m.::-;a. sh sendce  serice  fimware
e p— 3
=G CoEl =EL LY
1#1/bin/bash
2
16 #if can device name conflicted,you could be change name to others
17 canname="cane"
18
19 function canbegin()
20 {
21 sudo -S slcand -5 115288 -sS1 -o AaeonUsbCan® Scanname
22 sleep 0.1
23 sudo ip link set Scanname up
24 sleep 6.1
25 sudo 1p link set Scanname txqueuelen 10000
26}
27 function kill()
28 {
29 pid=$(ps aux | grep slcand | grep AaeonUsbCan® | grep -v grep | awk '{print $21')
30 echo Spid
31 sudo kill -9 Spid
32}
33
34 function Start()
354
36 case SBuadrate in
37 "16K")
38 canbegin @
39 P
46 "2eK"
a1 canbegin 1
a2 s
43 "50K")
aa canbegin 2
a5 35
46 "100K")
47 canbegin 3
48 35
a9 "125K")
sh~  TabWidth:8 ~ Ln1,Col1 ~ NS

Chapter 3 — Hardware & Software Installation 18
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uartcan.sh [Read-Only] Save = o x

~ [+] lll
Open ~ | A Joptjaseon/canbus
1#!/bin/bash

2

18 function canbegin()

20 {

21 sudo -5 slcand -5 2000000 -s51 -o AaeonUartCan Scanname
22 sleep 6.1

23 sudo ip link set $canname up

24 sleep 6.1

25 sudo ip link set Scanname txqueuelen 10000
26}

27 function kill()

28

29 pld=$(ps aux | grep slcand | grep Aaeonuartcan | grep -v grep | awk '{print 52}')
38 echo $pid

31 sudo kill -9 spid

32}

33

34 function start()

35 {

36 case $Buadrate in

37 "10K")

38 canbegin 8

39 i

a9 "20K")

41 canbegin 1

42 i

43 "50K")

24 canbegin 2

45 i

46 "186K")

a7 canbegin 3

48 i

48 "125K")

sh~ Tabwidth:8 v Ln3,col1 ¥ INS

Once file names have been changed, the following command is required to restart

service.

If USB CANBus file name has been changed, enter command:

If UART CANBuUS file name has been changed, enter command:

Chapter 3 — Hardware & Software Installation 19



334  Update Tool

Type the following command to run script:

pieog Jalled

Unified Bootloader Host Application v1.17.0

File Settings Tools Help

Device Architecture: [ = ]

Selected Hex File: < No Hex File Currently Selected >

¥ Bootloader Host
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Unified Bootloader Host Application v1.17.0

File Settings Tools Help

Device Architecture:

Selected Hex File:
ATtiny\ATmega\AVR128D MCUs

| PIC24 MCUSs \ dsPIC33 DSCs

v Bootloader Host

y PIC32MK\PIC32MX\PIC32MZ\SAM MCUs

Protocol: UART ~ Settings: Configure
Configuration:  Not Configured
| Program Device

Status: Communication Method: UART

Chapter 3 — Hardware & Software Installation
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Unified Bootloader Host Application v1.17.0

File Settings Tools Help

Device Architecture: | PIC32MK\PIC32MX\PIC32MZ\SAM MCUs  ~ |

Selected Hex File: < No Hex File Currently Selected >

¥ Bootloader Host

Protocol:

Configuration:

Status:

Click Configure and Select “3C" to Apply.

Unified Bootloader Host Application v1.17.0 X
File Settings Tools Help
Device Architecture: PIC32MK\PIC32MX\PIC32MZ\SAM MCUs  ~

Selected Hex File: < No Hex File Currently Selected >

¥ Bootloader Host
P"’{ USB Settings x pos: |M‘
Configu
USB Devices: E Q Program Device
Apply | .
21

Chapter 3 — Hardware & Software Installation
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Open “Console”.

r

Unified Bootloader Host Application v1.17.0

File Settings Help

Console

Device Architect MK\PIC32MX\PIC32MZ\SAM MCUs ~

Selected Hex File: < No Hex File Currently Selected >

¥ Bootloader Host

32-Bit Bootloader Configuration Window

Protocol: usB v Settings:

Configuration:  HID device PID: 3C Connected.
J | Program Device

Status: Communication Method: USB

Select bin file to record.

Unified Bootloader Host Application v1.17.0 X
Settings Tools Help
Open/Load File (*.hex)
2MK\PIC32MX\PIC32MZ\SAM MCUs  ~
No Hex File Currently Selected >
¥ Bootloader Host
32-Bit Bootloader Configuration Window
Protocol: usB v Settings:
Configuration:  HID device PID: 3C Connected.
| Program Device
Status: Communication Method: USB
22
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Click Program Device to record.

Unified Bootloader Host Application v1.17.0

File Settings Tools Help

Device Architecture: PIC32MK\PIC32MX\PIC32MZ\SAM MCUs  ~

Selected Hex File:  canbus_v1_0_l.hex loaded

v Bootloader Host

32-Bit [ Window

Settings: Configure

Protocol: uss
Configuration:  HID device PID: 3C Connected.

Communication Method: USB

‘ Program Devlcei‘

Status:

Unified Bootloader Host Application v1.17.0

File Settings Tools Help

Device Architecture: PIC32MK\PIC32MX\PIC32MZ\SAM MCUs v

Selected Hex File:  canbus_vl_0_1.hex loaded

Console D ©® @

v Bootloader Host

32-Bit Window

22:38:11.268 > Device: 3C Bootloading started
22:38:11.321 > Hex File (re)loaded ...

22:38:11.323 > Reading Version ...

22:38:11.339 > Bootloader Version Read Successful
22:38:11.350 > Erasing Device ...

22:38:19.252 > Erase Successful

22:38:19.252 > Programming Flash ...
22:38:22.697 > Flashed Programmed

Configuration:  HID device PID: 3C Connected.
[ ]

Disconnected after Programming was Successful.

Settings:

Status:

22:38:22.698 > Resetting Device
22:38:22.698 > Device Reset
22:38:22.698 > Device: Bootloaded Successful

Chapter 3 — Hardware & Software Installation
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Connectors

This table provides detailed information about the cables and connectors used by the

CAN Bus Carrier Board. If you have any questions about the configuration of your

board, please contact your AAEON sales representative.

Label Description

Connector Type
Wafer SMD.Pitch=1.0mm.10P90D.MALE.BOX NON

CNT JUSB & UART LOCK.PINREX.710-74-T0TWRG.NY9T
Wafer Box. 10R180D(M) SMD.1.0mm.w/
CN2 IMCU Debug CAPCATCH.1204-700-10SMR
Phoenix Connector.DIP90D.3*2PPitch=3.50mm.H=15.2
CN3 |CAN Bus mm.MALE BLACK.W/ Screw Flange.DINKLE.0221-3506L
WaferSMD.1.0mm.6P180D.MALE .BOX
CN4 |LED Wafer W/LOCK CAPCATCH.1204-700-06SMR
Push Button
SW1 |Reset Button Switch.3P12VDC.50mA.500mohm Black SMD.HCH.PTS-099
SW2 |DIP Switch DIP Switch.DIP4P90D Standard 25.SPSTECE EPGI02A
JPT |MCU Bootloader |PIN HEADER.3*1P180D(M).DIP2.0mm.PINREX.220-96-03GBOT

Appendix A — Connectors
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