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Copyright Notice

This document is copyrighted, 2022. 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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Packing List
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g Before setting up your product, please make sure the following items have been
5 shipped:

~

3
N ltem Quantity
= ° M2AI-2280-720 M.2 Module 1
c

=z ) M3 screw 1
O

o

C

o)

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 on AAEON.com for the latest version of this
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document.

Users may find more chip information and download SDK on the Kneron Document
Center:

https://www.kneron.com/tw/support/developers/
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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 power 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.

18.

19.

20.

21.
22.

23.
24.

If any of the following situations arises, please the contact our service personnel:
i Damaged power cord or plug
ii. Liquid intrusion to the device

iil. Exposure to moisture

iv. 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

Do not leave this device in an uncontrolled environment with temperatures
beyond the device's permitted storage temperatures (see chapter 1) to prevent
damage.

Do NOT disassemble the motherboard so as not to damage the system or void
your warranty.

If the thermal pad had been damaged, please contact AAEON's salesperson to
purchase a new one. Do NOT use those of other brands.

The Hex Cylinder Coppers on the front panel are not removable.

Repeatedly assemble and disassemble the system may cause damages to the
exterior paint and surface and screw holes.

Use the right size screwdriver.

Use the screwdriver correctly to remove screws from the system.

Preface

Vil



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.
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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 Lead | Mercury | Cadmium Hexavailent Polypromlnated Pglybrom|nated
Pb) Hg) cd) Chromium Biphenyls Diphenyl Ethers
9 (Cr(Vl) (PBB) (PBDE)
ECB & Other o o o o o o
omponents
Wires &
Connectors
for External o o o o o o
Connections
Chassis O O (©) O (@] (@]
CPU & RAM O O (®) O (@] (@]
Hard Disk O O (®) O (@) (@]
PSU O 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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Product Specifications

Kneron KL720 NPU Module M2AI-2280-720



11 M2AI-2280-720 Kneron NPU Module Specifications

~
3

§ NAE

E IC Kneron KL720

© Type ARM CM & DSP

Z

= Support Framework Pytorch, ONNX, TensorFlow 1.6, Tensorflow lite,
g Keras, Caffe

g

o Support Model Resnet, GoogleNet, YOLO, Tiny YOLO,

MobileNet-SSD, DenseNet, RNN, LSTM

Memory Type 128MB LPDDR3
NPU Performance 1.4 TOP/s x2
Overall Power Consumption 5W

& Operating Temperature 32°F~122°F (0°C ~ 50°C with cooler 5m/s )

8 Storage Temperature 32°F~158°F (0°C ~ 70°C)

g Operating Humidity 0% ~ 90% relative humidity, non-condensing
Certification CE/FCC Class A
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Hardware Information

Kneron KL720 NPU Module M2AI-2280-720




~
=
@
=
O
=
~
—
-
N
(@]
Z
o
<
<
o
Q
=
()

0¢/-08¢c-IVeN

2.1 Dimensions

Component Side

c.4

24 PAD

——

oe.2
THRU HOLE c.4

ce

[ ——

.

Component Sice

4.7

| ==

]

-

EEEMEIE o A

£

£

£

£

ool 9 8
D 0
DDD

TH

IRLRLLR LR LA

Chapter 2 — Hardware Information



Solder Side
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Solder Side
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Cooler Assembly
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2.2 Block Diagram

)

System
Host

PCle[x1]
<« e

Cortex

M4 LPDDR3

KL720 NPU

Cortex
M4

LPDDR3

KL720 NPU
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2.3 Board Design

GNJ

Do\ Z60

YND G Dﬂw@@@

CNE
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JP1
CN3
CNe

Kneron KL720 NPU Module

M2AI-2280-720

INJ
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2.4 List of Jumpers

Please refer to the table below for all of the board's jumpers that you can configure for

your application.

Label Function

JP1 Wake function Connector(Option)

JP2 Reset function Connector(Option)

241  Wake function Connector (Option) (JP1)

1 2 3 123
|:||:||:|] E--

Normal Mode Wake function

242  Reset function Connector (Option) (JP2)

1 2 3 123

a[o]o] Bk

Normal Mode Reset function

Chapter 2 — Hardware Information 9
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2.5 List of Connectors

This section details the connectors featured on the Al Core X module. This is a
reference to help with setup and configuration for your application.

Label Connector Type

CN1 M.2 2280 B+M key

CN2 KL720-1 UARTO connector(Option)
CN3 KL720-1 UARTT connector(Option)
CN4 KL720-2 UARTO connector(Option)
CN5 KL720-2 UART1 connector(Option)
CN6 FAN connector

251 M.2228 B+M key (CN1)

Pin Signal Type Description
1 Ground Ground

3.3V Supplypin, 3.3V
GND Ground

3.3V Supplypin, 3.3V

Chapter 2 — Hardware Information
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Pin Signal Type Description
20 NC

21 GND Ground

22 NC

23 NC

24 NC

25 NC

26 NC

27 GND Ground

28 NC

29 NC

30 NC

31 NC

32 NC

33 GND Ground

34 NC

35 NC

36 NC

37 NC

38 NC

39 GND Ground

40 NC

41 PERNO PCle Lane 0 Rx
42 NC

43 PERpPO PCle Lane 0 Rx
44 NC

45 GND Ground

Chapter 2 — Hardware Information
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Pin Signal Type Description

46 NC

47 PETNO PCle Lane 0 Tx

48 NC

49 PETPO PCle Lane 0 Tx

50 PERST# PCle reset

51 GND Ground

52 CLKREQ# Reference clock request signal

53 REFCLKN PCle Reference Clock signals (100MHz)

54 PEWAKE# PCle WAKE# Open Drain with pull up on
platform. Active Low.

55 REFCLKP PCle Reference Clock signals (100MHz)

56 NC

57 GND Ground

58 NC

67 NC

68 NC

69 NC

70 3.3V Supplypin, 3.3V

7 GND Ground

72 3.3V Supplypin, 3.3V

73 GND Ground

74 3.3V Supplypin, 3.3V

75 GND Ground

Note: PCle Lane0 support PCle Gen?2

Chapter 2 — Hardware Information
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252  KL720-1 UARTO connector (Option) (CN2)

1 23
Oo(of0o
Pin Pin Name Signal Type Signal level
1 X_UARTO_TX_1 I/O 3.3V
2 X_UARTO_RX_1 170 3.3V
3 GND GND
2.5.3  KL720-1 UART1 connector (Option) (CN3)
1 23
Oo(of0o
Pin Pin Name Signal Type Signal level
1 X_UARTT_TX1 1/O 3.3V
2 X_UARTT_RX_1 1/O 3.3V
3 GND GND
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254  KL720-2 UARTO connector (Option) (CN4)
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g_ Pin Pin Name Signal Type Signal level

s 1 X_UARTO_TX_2 /0 3.3V
2 X_UARTO_RX_2 I/O 3.3V
3 GND GND

2.5.,5  KL720-2 UART1 connector (Option) (CN5)

< 123
= Pin Pin Name Signal Type Signal level
Ig 1 X_UARTI_TX_2 I/O 3.3V

2 X_UARTT_RX_2 I/O 3.3V

3 GND GND
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~
5
@
®
(]
=
~
—
\‘
N}
o
Z
0
c
<
(©]
a
=
®

0¢/-08¢c-IVeN

2.5.6 FAN connector (CN6)

Pin Pin Name Signal Type Signal level
1 +3.3V PWR 3.3V
2 GND GND

Chapter 2 — Hardware Information
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