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Copyright Notice

This document is copyrighted, 2018. 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

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

NVIDIA, the NVIDIA logo, and Jetson are trademarks of the NVIDIA Corporation
Microsoft Windows is a registered trademark of Microsoft Corp.

Intel, Pentium, Celeron, and Xeon are registered trademarks of Intel Corporation
Atom is a trademark of Intel Corporation

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

All other product names 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:

ltem Quantity

° BOXER-8120Al 1
° Power Adapter (Option) 1
) Power Cord (Option) 1
° Wallmount bracket 2
) Product DVD with User's Manual (in pdf) 1

If any of these items are missing or damaged, please contact your distributor or sales
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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.
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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 facon 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 Embedded Box PC/ Industrial System
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China RoHS Requirement (EN)

Poisonous or Hazardous Substances or Elements in Products
AAEON Embedded Box PC/ Industrial System

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 o o o o o o

Components

Wires &

Connectors

for External © o o O o o

Connections

Chassis O 0] O ®) o 0]

CPU & RAM 0] 0] O ®) o ®)

Hard Disk O 0] O ®) o 0]

PSU 0] 0] O ®) o ®)

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

Processor Module

Processor

GPU

Video

System Memory
Display

Storage

I/0

Side 1/0

Front Indicators
Expansion Slot

OS Support

Nvidia Jetson TX2

HMP Dual Denver 2/2 MB L2 + Quad ARM®
A57/2 MB L2

NVIDIA Pascal™ » 256 CUDA

4K x 2K 60 Hz Encode (HEVC)
4K x 2K 60 Hz Decode (12-Bit Support)

8 GB 128-bit LPDDR4, 59.7 GB/s

HDMI Typr A x1 for HDMI 2.0 (vertical type)

Onboard 32GB eMMC (via Jetson TX2)
MicroSD x 1

Power Button x1

USB Type A x 2 for USB 3.0

RJ-45x 4

DB-9 RS-232 x 2

Remote on/off switch x 1

Lockable 9~24V DC-Jack x1

Antenna opening x 2
MicroSD x 1
USB OTG x 1

Power LED (w/power button)
N/A

Ubuntu 16.04
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Mechanical

L] Mounting

) Dimension (W x H x D)

° Gross Weight
° Net Weight

Wallmount
153mm(W) x 30mm(H) x 10Tmm(D)

3.61b (1.6 kg)
176 Ib (0.8 kg)

Environmental

®  Operating Temperature

Storage Temperature
®  Operating Humidity
o Anti-Vibration

®  Anti-Shock

) EMC

-4°F ~ 122°F(-20°C ~ 50°C)
-13°F ~ 176°F (-25°C ~ 80°C)
5~95% @ 40°C, non-condensing

Random, 5 Grms/ 5 ~ 500Hz/ operation

CE/FCC Class A

Power Supply

[ Power Requirement

9-24V Lockable DC-Jack
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1.2 Product Notice

OTG: OTG port is ideally for flashing image only.

COM1/2: Support 1.8 meter length cable when baud rate 115200bps, and 15 meter
cable when baud rate 9600bps.

USB ports: USB ports are not support USB DVD ROM because of file system.

LAN LED heavier table

LAN Indicator Behavior
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2.1 Dimensions
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2.2 Jumpers and connectors
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2.3 List of Jumpers

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

Label Function

CN9 AT mode select

2.3.1 Setting Jumpers

You configure your card to match the needs of your application by setting jumpers. A
jumper is the simplest kind of electric switch. It consists of two metal pins and a small
metal clip (often protected by a plastic cover) that slides over the pins to connect them.
To “close” a jumper you connect the pins with the clip.

To “open” a jumper you remove the clip. Sometimes a jumper will have three pins,

labeled 1, 2 and 3. In this case you would connect either pins 1and 2 or 2 and 3.

3
12

Open Closed Closed 2-3

A pair of needle-nose pliers may be helpful when working with jumpers.
If you have any doubts about the best hardware configuration for your application,
contact your local distributor or sales representative before you make any change.

Generally, you simply need a standard cable to make most connections.

Chapter 2 — Hardware Information 8



2.3.2 Auto Power Button (CN9)

1 2 12
BlE (oo

Disable(Default) Enable

JP3 Function
1-2 Open ATX (Default)
1-2 Close AT
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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

CN1 SATA PWR connector
CN2 Remote button cable connector
CN3 RTC battery connector
CN4 SATA connector

CN5 Micro SD connector
CN6 USB 2.0 connector
CN7 USB 2.0 connector
CN8 USB 2.0 connector
CNT FAN connector

CN10 USB 2.0 OTG

CN12 TX2 Module connector
CN15 CAN Bus connector
CN18 HDMI connector
CN19 USB3.0x2

CN20 Power In connector
CN21 COM 2

CN22 COM 1

CN24 Debug port connector
W1 H/W Reset switch

SW2 Recovery switch

SW3 Sleep switch

Sw4 Power switch

Chapter 2 — Hardware Information 10
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BT GIGA LAN 1

U1 GIGA LAN 2
u2 GIGA LAN 3
u3 GIGA LAN 4
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2.4.1 SATA PWR Port (CN1)

0 N +5V
o—H GND
I
Pin Signal
1 +5V 2 GND
2.4.2 Remote Power on connector (CN2)
O J 1
O
\ l 2
[=
Signal Pin Signal
1 PANSWH# 2 GND
2.4.3 RTC Connector (CN3)
Signal Pin Signal
1 +3V 2 GND

Chapter 2 — Hardware Information
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2.4.4 SATA Port (CN4)

[
Pin 1 Pin 7
Pin Signal Pin Signal
1 GND 2 SATA TX+
SATA TX- 4 GND
SATA RX- 6 SATA RX+

~N (o | W

GND

2.4.5 Micro SD (CN5)

Pin Signal Pin Signal

1 SDCARD D3 2 SDCARD CMD

3 GND 4 SDCARD PWR(+3.3V)
5 SDCARD CLK 6 SDCARD DO

7 SDCARD D1 8 SDCARD D2

9 SDCARD CD 10

Chapter 2 — Hardware Information 13
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2.4.6 USB 2.0 Port (CN6/7/8)

USB2.0 connector (internal BOX connector)

Hd
+5VSB
USB2_D-
UsB2_D+
GND
GND
bm— |
Pin Signal
1 VBUS 2 USB1-
3 USB1+ 4 GND
5 GND
2.4.7 USB 2.0 OTG connector (CN10)
I 54322 I
USB Micro-B
Pin Signal
1 VBUS 2 USB1-
3 USB1+ 4 ID

5 GND

Chapter 2 — Hardware Information 14
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2.4.8 PWM FAN connector (CN11)

Signal Pin Signal
1 FAN PWM 2 FAN TACH
3 +5V 4 GND

Chapter 2 — Hardware Information
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2.4.9 TX2 Module connector (CN12)

A B i o E F L H
1 |vDD IN VDD N VDD IN REVD FORCE RECOVE AUDIZ MCLE 250 SDIN 1250 LRCLE
2 |vDD IN VDD IN VDD IN REVD SLEEFS GFI013 AUD RST |i250 CLK 1250 SDOUT
3 |SHD GHD |GHIDY R3O 5FI0 CLK SPID C50a GHD [GFI0Z0 AUD INT
4 |eND GND SN RE¥D SFI0 MIED SPID MIOSI RSWD FEVD
3 |RD RSVID [RSWD RN 3 SOIN 1253 LRCLE 25k CLE 1252 LACLE
E [I2C PM CLE I2C FM DAT 2C CAM CLE 12C CAM DAT 3 LK 1253 SDOUT 251 SDIN 1252 SDOUT
7 _|CHARGINGSE CARRIER STEYE BATLOWS LS CAM_fLASH_EN [RSVD GPID CAMIL PWRE |04 Cam STROEE [GPIO3 CAML RSTS
B |Gmoia_Ar WAKE_WOH (VIN FWR BAD® [REVD REVD [REVD CAML MCLE MG CAKD FWRE  |GRIO2 CAMO ST
5 |emons amvnu many | @m0z osaer pane [REVD UARTL T UART1 RT=E CAMD_MCLE UART3 (T ART3 RY
T T ) [ — UARTY RX UARTL CT3# GND UART3 ATSE UaRT3 T
i |RWD ITAG T RV RND [REVDH RE¥D UARTD ATSE WARTD L7338
13 |Tas TMS ITAS TOI [RSVD REND [REWD REND UARTD RX UARTO TX
13 |TA5 TR ITAG GPO [RSWD 1251 LRCLE 5P Cois SPIL MIDSI SPiL CLE i _ALS PR INT
14 |ITas RTCE GND 251 SDIN 1251 SDOUT [5Fi1 CE0E SPIL MISO GHOS_MOTIONINT |SPIZ CLE
13 |UART2 (T8 USRT2 RX 251 LK 12C PO DAT 3 GPO CLE SHD P MOT SFI2 MISD
15 |UARTZ AT UARTZ TX FAN_PYin R3¥D [REVD SPI2 C5ia IFL_C= SDCARD FWR EN
47 |USED EN OCE AN TACH [RSWD RND [RSVD SOCARD CD GHD SDCARD D
18 |USEL EN OCE RSV [RSVD RE¥D [REVD SDCARD D3 SLARD CLE SDCARD DO
15 |REVD Gl sk wakk BT |REWD RE¥D [SHD SDCARD D2 SDCARD CMD (GHD
20 |I3C GF1 DAT _WIT_WARE_AF (RS GND CSI3 Di- SOCARD WP GND 514 Od-
24 12 GP1 CLK GPIOL2 BT EN SN 513 Ok~ C5i D2= EHD 34 CLE- 514 Dis
22 |GFI0 EXFL INT APLE BT WAKE_aF |CSIN DO~ 513 CLE+ [SND 54 Do~ C5I4 CLE: GHD
23 |GFI0 EXFO INT GPIO7 TOUCH RST |{SI5 DO+ GHD TS5 Dd- 514 Do+ GHD (312
24 |RSD TOUCH CLE |GHID! iC513 Lk~ CS3 Dd# SHD CSIZ CLE- (32
23 |LCD TE GPIOS TOUCH INT |53 DD- 513 L+ [SHD 512 D0~ C5I2 CLEF (GHD
26 |RID LOD VDD EN L5 D+ GHD TS Dd- 512 Do+ GHD el
27 [R=VD LODO BELT PWM _ |GND C5I1 CLK- Sl Da# EHD C3I0 CLE- (50 D4
28 |GHD LCD BKLT EN [C51L DD~ G511 _Cuet [SHD 50 D0 30 _ClE (Gl
28 |5DI0 RITE 200 CMD Tl D+ GHD DSI3 D+ C5I0 Do+ GND D512 Dit
30 |S0I0 03 3040 CLE |GHID! R3¥D D=3 Dd- SHD DS CLE+ D512 Oi-
31 |50I0 D2 GND DEI3 Do+ RSWD D512 D+ DR CLE- GHD
32 |S00 D4 S00 DO D13 Do GHD 051z DO- GHD DSID i+
33 |OF1 HPD HDMI CEC [GND REWD EHD DE0 CLE+ DSI0 Di-
34 |OF1 AU CH- OPD ALY CH- DEIL Do+ RND [SHD 050 DH DEi0 CLE- (GHID
33 |OF1 AUX CHe OPD AL CH: DElL Do- GHD DP1 TX3- D50 Do~ GND DFO Te3-
36 |USED OTG ID OPD HPD |GHIDY DFi T2 DP1 TXH SHD DD TH2- DFD T34
37 |eND USED VBUS DET DP1 TH1- DF1 T2+ [SND DFO TX1- DPD T2+ [GHD
38 |USEL O+ GHD oPi TEL GHD DP1 THD- OPFD THit GHD DFD T
38 JUsEL - USED D+ [GND FEX RFU T DP1 TXH+ EHD PEX RFU Rx# DFO THDF
A0 |GHD UZED - PEXI TX+ PEX_RFU_To- [SHD PEX2 R¥+ PEX_RFU_RX- GHD
4 [RSVD GND FENZ TH- GHD PEXL T+ FEX2 RX- GND FEX1 RE+
4 |RWD USB2 D+ |GHIDY USE 551 T+ PEXL T¥- SHD Us3 551 RE+ FEX1 RX-
43 |END USE2 D= LEE 550 T+ USE 551 T~ [SND USB 350 RE# USE 551 RX- GHD
44 |FE) RERCLEH LEE 550 T GHD PEXD TH+ UsB 550 RX- GHD FED REH
43 |FEWD REFCLE- | GHID: SATA TH+ FEND T~ EMD SATA R FED R
45 |RESET OUTE [REWD ZATA TH [SHD EEE LINKLOO0E SATA RE- (GHD
47 |RESET IN8 PEN1 CLEREDH RND SEE LINE ACTE GBE MDILH GHD [GEE MO+
48 |CARRIER PWR ON FEND CLEREOQ® FEX WAKER [SEE_MDI+ GEE MDI1- (GBE MDI2+ [GEBE MO~
45 |CHARGER FRENTE FEND RSTE REVD GEE MDID- EHD GBE MDI2- GHD
30 |VDD RATC POWER ETHZ [REVD REVD PEXL RSTE EEE LINKLO® GND FEVD
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2.4.10 CAN BUS connector (CN15)
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2.4.11

HDMI connector (CN18)

19 17 15 13 1

9 7

18 16 14 12 10 8

Pin Signal Pin Signal

1 HDMI_DATA2_P 2 GND

3 HDMI_DATA2_N 4 HDMI_DATA1 P
5 GND 6 HDMI_DATATN
7 HDMI_DATAQ_P 8 GND

9 HDMI_DATAQO_N 10 HDMI_CLK_P

l GND 12 HDMI_CLK_N
13 NC 14 NC

15 HDMI_SCL 16 HDMI_SDA

17 GND 18 HDMI_PWR

19 HDMI_HDP
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2412 USB3.0 connector (CN19)

? —Port 1

: —Port 0
Pin Signal Pin Signal
U1 VBUS_1 u10 VBUS_2
u2 (A)D- un (B)D-
U3 (A)D+ u12 (B)D+
U4 GND u13 GND
U5 (A)SSRX- u14 (B)SSRX-
U6 (A)SSRX+ u15 (B)SSRX+
u7 GND u16 GND
us (A)SSTX- u17 (B)SSTX-
U9 (A)SSTX+ uU18 (B)SSTX+

2413 Power in connector (CN20)

O—C—0

positive

polarity
Pin Signal Pin Signal
1 PWR IN 2 GND

Chapter 2 — Hardware Information 19



2414 COM port connector (CN21/22)

)
o
S
©
Q
a
'
=
i
- RS-232
5
o 1
D
a8
a 2 RXD
>
= 3 TXD
£
-4
0]
@ 5 GND
Q
x
o 6
)
7 RTS
8 CTS
9
o
O
=
5
g 2.4.15 UART Debug port connector (CN24)
S
=
Signal Pin Signal
1 +3.3V 2 CTS
3 TXD 4 RTS
5 RXD 6 GND
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2.4.16 LAN (RJ-45) Port (BT1/U1/U2/U3)

ACT/LINK  SPEED
LED LED
[T (1]

Pin Signal
1 MDIO+ 2 MDIO-
3 MDI1+ 4 MDI1-
5 MDI2+ 6 MDI2-
7 MDI3+ 8 MDI3-

Chapter 2 — Hardware Information
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2.5 Wall Mount Assembly
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3.1  Force USB Recovery Mode

To place system in Force USB Recovery Mode:

1. Power down the device. If connected, remove the AC adapter from the device. The
device MUST be powered OFF, not in a suspend or sleep state.

2. Connect the Micro-B plug on the USB cable to the Recovery (USB Micro-B) Port on
the device and the other end to an available USB port on the host PC.

3. Connect the power adapter to the device.

4. Press and release the POWER button to power on device. Press and hold the FORCE
RECOVERY button: while pressing the FORCE RECOVERY button, press and release the
RESET button; wait two seconds and release the FORCE RECOVERY button.; For the
location of the buttons, refer to Chapter 2 Hardware Information.

5. When device is in recovery mode, Isusb command on host will list a line of "NVidia

Corp"
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3.2 Software & BSP

Please follow the steps below to install the test image.
(1) Download Ubuntu_16.04_UB1604D.NV02.BOXER-81I0AL.TB1.zip image. Please check
with your local sales or FAE for the test image. The file name might be changed without
notice.
(2) Unzip Ubuntu_16.04_UB1604D.NV02.BOXER-8110AL.TB1.zip

unzip Ubuntu_16.04_UB1604D.NV02 BOXER-8110AL. TB1.zip
(3) Enter bootloader folder

cd bootloader

(5) Enter Force USB Recovery Mode. For the way to enter Force USB Recovery Mode,
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please refer to “Force USB Recovery Mode"
(6) Exec the following command to install image:

sudo ./flashall.sh
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