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Copyright Notice

This document is copyrighted, 2020. 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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All other product name or trademarks are properties of their respective owners.

] HiSilicon, and the HiSilicon logo are trademarks of HiSilicon (Shanghai)
Technologies Co, LTD, and/or Huawei Technologies Co, LTD.

° ITE is a trademark of Integrated Technology Express, Inc.

° IBM and VGA are trademarks of International Business Machines Corporation.

° Ubuntu is a registered trademark of Canonical

° Microsoft Windows® is a registered trademark of Microsoft Corp.

All other product names or trademarks are properties of their respective owners. No

ownership is implied nor assumed for products, names or trademarks not herein listed

by the publisher of this document.
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Packing List

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

ltem Quantity

) BOXER-8410Al 1
) Wallmount bracket 2
° Screw Package 1

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

representative immediately.

(R
o
3
S
QD
0
—
T
Q
=1
(]
(%]
(%]
m
3
o
53
o
o)
)
o
=
m
o
Q
(]
(ow)
@)
>
O
M

IVOLY8-43XO4d

Preface v



(R
o
3
S
QD
0
—
T
Q
=1
(]
(%]
(%]
m
3
o
53
o
o)
)
o
=
m
o
Q
(]
(ow)
@)
>
O
M

IVOLY8-43XO4d

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

1. All cautions and warnings on the device should be noted.

2. All cables and adapters supplied by AAEON are certified and in accordance with
the material safety laws and regulations of the country of sale. Do not use any
cables or adapters not supplied by AAEON to prevent system malfunction or
fires.

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

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

over the power cord.

5. Always completely disconnect the power before working on the system’s
hardware.
6. No connections should be made when the system is powered as a sudden rush

of power may damage sensitive electronic components.
7. 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.
8. Always disconnect this device from any AC supply before cleaning.
9. While cleaning, use a damp cloth instead of liquid or spray detergents.
10.  Make sure the device is installed near a power outlet and is easily accessible.
11. Keep this device away from humidity.
12. Place the device on a solid surface during installation to prevent falls
13. Do not cover the openings on the device to ensure optimal heat dissipation.
14, Watch out for high temperatures when the system is running.
15. Do not touch the heat sink or heat spreader when the system is running

16. Never pour any liquid into the openings. This could cause fire or electric shock.
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17. 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.

18.  If any of the following situations arises, please the contact our service personnel:

iv.

V.

Vi.

Damaged power cord or plug

Liquid intrusion to the device

Exposure to moisture

Device is not working as expected or in a manner as described in
this manual

The device is dropped or damaged

Any obvious signs of damage displayed on the device

19. 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
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.

Attention:

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

Ne la remplacer qu'avec le méme modeéle 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 Requirement (EN)

Hazardous and Toxic Materials List
AAEON System Q04-381 Rev.AO

Hazardous or Toxic Materials or Elements

= - = = 0 = N = o = @ o
Component Eig §§ Q%’ %gg g;g égg%
Name S g |F23 | T%s5 |£“%5¢

=% -y

PCB and

X O (@] O O O
Components
Wires &
Connectors for | X O (@] (@] @] @]
Ext.Connections
Chassis (@] O (@] (@] @] @]
CPU & RAM X O (@] O O O
HDD Drive X O (@] (@] @] @]
LCD Module X X (@] (@] @] @]
Optical Drive X @) O O O O
Touch Control

X O (@] (@] @] @]
Module
PSU X O (@] (@] @] @]
Battery X O O O @] O

This form is prepared in compliance with the provisions of SJ/T 11364.

O:  The level of toxic or hazardous materials present in this component and its parts is below the
limit specified by GB/T 26572.

X: The level of toxic of hazardous materials present in the component exceed the limits specified
by GB/T 26572, but is still in compliance with EU Directive 2011/65/EU (RoHS 2).

Notes:

1. The Environment Friendly Use Period indicated by labelling on this product is applicable only
to use under normal conditions.

2. Individual components including the CPU, RAM/memory, HDD, optical drive, and PSU are
optional.

3. LCD Module and Touch Control Module only applies to certain products which feature these
components.
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Chapter 1
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11 Specifications

Processor HiSilicon Hi3559A:
- ARM Cortex A73 x 2 cores
- ARM Cortex A53 x 3 cores
- ARM Cortex M7 Sensor Hub
-4 x DSP cores

- 2 x NNIE multi-core heterogeneous
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processor
GPU ARM Mali 2 x G71 900MHz GPU

Video HDMI 2.0 x 1

System Memory Onboard 4GB/8GB DDR4 (1.2V), up to 8GB
Storage Onboard 32GB/64GB eMMC

Micro-SD slot x 1
SATA Il (6.0 Gbps) Port x 1
I/0 Power Button with LED indicator x 1
USB 3.2 Gen 1 Type Ax 1
USB 2.0 Type A x 1
Micro USB Type B (USB 2.0) x 1 (for flash

IVOLY8-43XO4d

image)

RJ-45 GbE LAN x 2 (Realtek RTL8211FI)
DB-9 RS-232 x 2

DB-9 Console Port x 1

Audio Line In x 1

Audio Line Out x 1

2-pin terminal block +12V DC-in x 1
MicroSD x 1

Remote Power On/Off

Chapter 1 - Product Specifications 2



System

Internal Header

Internal Button

OS Support

USB 2.0 wafer x 2
RS-232 wafer x 2
Reset Button

Update Mode Button

HiLinux

Power Supply

Power Requirement

12VDC-in with 2-pin terminal block

Mechanical
Mounting

Dimensions (W x D x H)
Gross Weight
Net Weight

Environmental

Wall mount kit (default)

150 mm(W) x 96 mm(D) x 56 mm(H)
2.20 Ibs. (1kg)

110 Ibs. (0.5 kg)

Operating Temperature
Storage Temperature
Storage Humidity
Anti-Vibration

Drop

EMC

-20°C ~ 55°C with 0.5 m/s airflow

-40°C ~ 80°C

5~ 95% at 40°C, non-condensing

Random, 1 Grm, 5~500Hz

76 cm (1 Corner, 3 Edge, 6 Surface)
CE/FCC class A
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2.1 Dimensions
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2.2 Jumpers and connectors
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2.3 List of Switches

The board has a number of switches that allow you to configure your system to suit
your application. The table below shows the function of each of the board's switches

Label Function
SW5 COM1&2 RS-232 mode selection
SW6 COM3&4 RS-232 mode selection

231  COM RS-232 Mode Selection (SW5, SW6)

1 o]
2 N
3
4T
W5
UARTT 2 W0 q —] 2
OARTT Z M1 7| 1 = _ CwVE_MAIN
DARTT 2 Wz | = g
JERTT 2 5 i D
SMD
1 2
UARTI 4 MO —
DERTE & W1 | D= = oS _MAIN
ARTE 4 W2 o e o —
DERTZ 4 5 — = 3
SMD
Mode Sel
MODE O MODE 1 [ MODE 2
o 0 1 R5232
8
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2.4 List of Connectors

The board has a number of connectors that allow you to configure your system to suit
your application. The table below shows the function of each of the board's connectors

Label Function

CN9 USB 2.0 (Header)

CN13 Micro USB Connector

CN16 HDMI Port

CN19 Remote Button

CN20 RTC Battery

CN22 Micro SD Card Slot

CN23 USB 3.0+USB 2.0 Connector
CN24 USB 2.0 (Header)

CN33 COM Console Header RS232
CN35 COMT + COM2 Connector RS232
CN40 COM3 Header RS232

CN41 COM4 Header RS232

CN65 Audio Wafer

CN68 Dual LAN Connector

CN70 Phoenix Connector Power Input
CN78 LANO LED Signal (Header)
CN79 LANT LED Signal (Header)
CN80 SATA Port

CN81 SATA Power

SW1 System Update Mode Button
SW3 Power Button

Sw4 System RESET Button

Chapter 2 — Hardware Information 9
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241 USB 2.0 Header (CN9/CN24)

A

Pin  Pin Name Signal Type  Signal Level
1 +5V PWR +5V
2 USB2_DM DIFF
3 USB2_DP DIFF
4 GND GND
5 GND GND

2.4.2  Micro USB Connector (CN13)

Pin ~ Pin Name Signal Type Signal Level
1 +5V PWR +5V
2 USB_DMO DIFF
3 USB_DPO DIFF
4 USB_ID OouT +18V
5 GND GND
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243  HDMI Port (CN16)

19171513 11 9 7 5 3 1

18 16 14 12 10 8 6 4 2

Pin  Pin Name Signal Type  Signal Level
1 HDMI_TX2P DIFF

2 GND GND

3 HDMI_TX2N DIFF

4 HDMI_TX1P DIFF

5 GND GND

6 HDMI_TXIN DIFF

7 HDMI_TXOP DIFF

8 GND GND

9 HDMI_TXON DIFF

10 HDMI_TXCP DIFF

il GND GND

12 HDMI_TXCN DIFF

13 HDMI_CEC IN +3.3V
14

15 HDMI_SCL IN +5V
16 HDMI_SDA IN +5V
7 GND GND

18 +5V PWR +5V
19 HDMI_HOTPLUG out

Chapter 2 — Hardware Information
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244  Micro SD Card Slot (CN22)

02| 2

Roj8
o L]

Pin  Pin Name Signal Type Signal Level
1 DATA2 +18V
2 DATA3 +18V
3 CMD IN +18V
4 +3.3V PWR +3.3V
5 CLK IN +18V
6 GND GND
7 DATAO +18V
8 DATAT +18V
9 DETECT ouT +3.3V

10 GND GND
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245 USB 3.0 + USB 2.0 Connector (CN23)

Pin  Pin Name Signal Type  Signal Level
1 +5VSB PWR +5V
2 USB2_DM DIFF
3 USB2_DP DIFF
4 GND GND
5 USB3_RXM DIFF
6 USB3_RXP DIFF
7 GND GND
8 USB3_TXM DIFF
9 USB3_TXP DIFF
10 +5VSB PWR +5V
11 USB2_DM DIFF
12 USB2_DP DIFF
13 GND GND
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246  COM Console Header RS-232 (Wafer Box, Optional) (CN33)

)

RxD

T=D

GHD

ﬁnuunnnnnu

Pin Pin Name Signal Type Signal Level

3 RXD IN

5 XD ouT

9 GND GND

Chapter 2 — Hardware Information 14



247 COM1 + COM2 Connector RS-232 (CN35)

Pin
1

Pin Name

q0  nwmw Jp
Signal Type Signal Level

2

RXD

3

XD

ouT

GND

GND

10

1

RXD

12

TXD

ouT

13

14

GND

GND

15

16

7

18

Chapter 2 — Hardware Information

15



248  COM3, COM4 Header RS-232 (Wafer Box, Optional) (CN40/41)

Pin Pin Name

)

RxD

T=D

GHD

ﬁnuunnnnnu

Signal Type Signal Level

3 RXD

5 TXD

ouT

9 GND

GND
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249  Audio Wafer (CN65)

_I_I_L
1 |= AC_IN_L
16 ACIM_R
- GND
[—
=
= GND
= LIME_OUT_L
GHD
1 LINE_OUT_R
10 [|=—
—|_l—|
Pin  Pin Name Signal Type  Signal Level
1 AC_IN_L IN
2 AC_IN_R IN
3 GND GND
4
5
6 GND GND
7 LINE_OUT_L ouT
8 GND GND
9 LINE_OUT_R ouT
10

Chapter 2 — Hardware Information
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2410 Dual LAN Connector (CN68)

M

ar—t

ag

B s 0

|
l 11 12 1314;1516 17 18

Pin  Pin Name Signal Type  Signal Level
1 MDIPO DIFF

2 MDINO DIFF

3 MDIP1 DIFF

4 MDIN1 DIFF

5 MDIP2 DIFF

6 MDIN2 DIFF

7 MDIP3 DIFF

8 MDIN3 DIFF

9 +1.0V PWR +1.0V
10 GND GND

il MDIPO DIFF

12 MDINO DIFF

13 MDIP1 DIFF

14 MDINT DIFF

15 MDIP2 DIFF

16 MDIN2 DIFF

7 MDIP3 DIFF
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Pin  Pin Name Signal Type  Signal Level

18 MDIN3 DIFF
19 +1.0V PWR +1.0V
20 GND GND

2.411  Phoenix Connector Power Input (CN70)

Pin  Pin Name Signal Type  Signal Level
1 VIN PWR +12V
2 GND GND

2.412 LANO/LAN1 LED Signal Header (CN78/CN79)

Pin  Pin Name Signal Type  Signal Level
1 LED_1000M IN +3.3V
2 +3.3V PWR +3.3V
3 LED_100M IN +3.3V
4 GND GND
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2413  SATA Port (CN80)

—|
Pin 1 Pin 7

Pin  Pin Name Signal Type  Signal Level
1 GND GND
2 SATA_TX+ DIFF
3 SATA_TX- DIFF
4 GND GND
5 SATA_RX- DIFF
6 SATA_RX+ DIFF
7 GND GND

2.414  SATA Power (CN81)

1TEB——+12V

28— —GND

IB——T—GND
48— =5V
Pin  Pin Name Signal Type  Signal Level
1 +12V PWR +12V
2 GND GND
3 GND GND
4 +5V PWR +5V
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2.4.15  System Update Mode Button (SW1)

Pin  Pin Name Signal Type Signal Level
1 UPDATE_MODE ouT +1.8V
2 UPDATE_MODE ouT +1.8V
3 GND GND
4 GND GND

2.416 System Reset Button (SW4)

Pin  Pin Name Signal Type Signal Level
1 WDG_RSTN ouT +1.8V
2 WDG_RSTN ouT +1.8V
3 GND GND
4 GND GND

Chapter 2 — Hardware Information
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2.5 Wall Mount Assembly

AT~
B

M3-Screw * 4 pcs
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2.6 2.5" SATA Storage Drive Assembly

Before beginning the installation procedure for the 2.5” SATA storage device, ensure
your BOXER-8410Al system is shut down (not in sleep or standby mode) and

disconnected from power source.

Step 1: Remove the six screws from the bottom panel as shown in the figure.

Chapter 2 — Hardware Information
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Step 2: Remove the four screws holding the 2.5" SATA drive carrier, and then remove

the carrier from the system.

Step 3: Place your 2.5" SATA storage device in the carrier and secure with four screws

as shown. Connect the SATA and SATA power cables to the storage device.

STEP 3 = M3-Screw *4 pcs \\

Chapter 2 — Hardware Information 24



Step 4: Following Steps 1and 2 in reverse order, place the 2.5" SATA storage device and
carrier assembly into the BOXER-8410Al system, securing with the four screws removed
in Step 2. Then replace the bottom panel and secure with the six screws removed in

Step 1.
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Chapter 3

OS Flash guide




3.1 Introduction

This section details the steps to flash the operating system (OS) onto the
BOXER-8410Al.
Before beginning make sure you have the following prepared:
e BOXER-8410Al PCBA removed from chassis (refer to as DUT)
e Host PC with Windows 7 (Note: Process is only compatible with Windows 7)
e OSimage for BOXER-8410Al. Contact your AAEON representative or supplier
for image

e  Get HiTool program to flash image

3.2 Hardware Pinout Definition

Refer to the image below for relevant connectors and pins during the image flashing
process.
Micro-USB Port

Console Port

il mml 12VDC-IN  Power Button

BOXER-8410AI DUT

Chapter 3 — OS Flash guide 27
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3.3 Flash Image Steps

1. Connect host PC and DUT with a Micro-USB cable.

2. Connect the 12V DC-IN with a power adapter and ensure it is pugged into a 12V

power source.

3. On host PC, extract/unzip the image and content files for BOXER-8410Al. You

should see the following files.

MName Date modified Type Size
ﬁ partxml 6/28/2019 449 PM XML Document 1KB
README.txt 2/7/2020 1151 PM  Text Document 3KB
D rootfs_hi3559av100_58G.ext4 2/7/2020 1143 PM  EXT4 File 444,074 KB
[ 7 u-boot-hi3559av100.bin 2/7/2020 11:49PM  BIN File 325 KB
D ulmage_hi3559av100_multi-core 2/7/2020 11:49 PM File 8,665 KB
4. On host PC, run the HiTool program.
). plugins 11/1/2018 255 PM  File folder
 Resources 11/1/2018 2:55 PM File folder
ﬁ artifactsxml 11/1/2018 2:54 PM XML Document 54 KB
HiBurn.log 2/19/2020 426 PM  Text Document 1KB
| @ HiTool.exe 11/1/2018 255 PM  Application 40 KB
%}j HiTool.ini 11/1/2018 255 PM  Configuration setti... 1KB
hitool_release_notes_cnxlsx 11/1/2018 2:55 PM Microsoft Excel W... 13 KB
hitool_release_notes_enxlsx 11/1/2018 2:55 PM Microsoft Excel W... 14 KB

5. Select "USB Port" for Transfer Mode.

|+ PC and Board Config

Local PC Config

S or [ S
Severlp (192169331 [Reirein | Gatoway (192768 1 1 MACAMes (0o g 45 41

Board Config

IP Address | 192.168.323 . 0

Subnet Mask |255 255 255. 0

Transfer Mode

© Network (recommended)

QO Serial

82 :0d || save ‘

Chapter 3 — OS Flash guide
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6. Open the "Burn eMMC or UFS" tab.

'~ PC and Board Config

Local PC Config Board Config Transfer Mode

Serial Port _ |P Address[192.168.33 . 0 |  Subnet Mask [255 255 255, 0 Manage (O Network (recommended)
O serial

SeverP 192168331 | [Refiesh | || Gateway [192.168. 1 1| MACAddress[00 ; 6e : 45 : 41 : 82 : dd || Save |

® USE Port
Bum by Partition Burn by Address Burn Fastboot] Burn eMMC or UFS |Merge Image

Use XML's parent path as default eMMC Partition File |

upsd

v Partition Name
O fastboot

7. Fill out the partition table in HiTool. Refer to the README txt file from the
extracted BOXER-8410Al image for details.

ST
Loca ¢ comig sowra ot Tt oo
servor [ P Adckess 192 180 33 0| Subeetask[255 355 355, 0 [ O Metwork pecomnanasa
S EEREN [Refmh| Gy (192750 1 1] MACAGIES (5o 15561 02 || e | g
by P B by A B Fobot. B e o S e mage
= et ewic [ BAHIOD 500 BONER AT | Brome] | 5me
B Eseall Upload reate Emme kmagi reate HiPra imag
o Partition Mame Selectfile  Device Type File System stant Length *
=] fastioat D4RoserAl 0100 BADTDUD HSO0 SOXER-B410-y@ Bu-boot HISSEI00kin  emmc none v ™
=] et DA Benerdl 01,00, BASTOOCLHS00 BOXER 8410yl Bylmage n3SS8avI00 musti-cese emme. nere w 1004
=] ot 1BorerALL01.00_8A0 1000 SO0 BOXER-8310- B Syoot MISSITVI0 506 es  emme e i Soa0am
. " " . .
8. Click the "Burn" button in HiTool.
= B Conty
[ — P— Je—
Sen ot [coMMS < P s 192 160 35 0| Suboet Mask 255 255 2550 [Mansge. O Metwork ecommmentes)
v RN (R coesey (5206 1 1] MACAS G 5 o[ e g
Bum oy Partition Burn by Address Burn Fastbogt BUm eMAC or UFS. Merge Image
2 Use XML parent pate a5 cefoutt eMMC | 41 0100 | Browse | Save
=] Easeall | upioad eate Emc e reate v o
” Fartiban Name SeectFle  Devcelype  FieSysiem Start Leegin W
tastboot .| emme rane ° ™
=) Kernel DABrseral 01 ¥ e rone ™ o
rootfs. Ce\BomerAl_01 00_BA0100D: HS00 BOXER-54 10-+yB 8 rovefs_hi3559v100_S8G.extd emme etdfd 1M 59350M
€ Burn By Partition — O X
0 Downloading File
D?)\Iways run in background:
Run in Backagroundl ‘ Cancel | | Details >>
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9. On the DUT, press and release the Power Button.
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12. Keep holding the Update Button for 2 more seconds after pressing the Reset

Button, then release.

13. HiTool should display burning process in progress.
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