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The documentation and the software included with this product are copyrighted 2016

by Advantech Co., Ltd. All rights are reserved. Advantech Co., Ltd. reserves the right

to make improvements in 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 Advantech Co.,

Ltd. Information provided in this manual is intended to be accurate and reliable. However,
Advantech Co., Ltd. assumes no responsibility for its use, nor for any infringements

of the rights of third parties, which may result from its use.
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Product Warranty (2 years)

Advantech warrants to you, the original purchaser, that each of its products will be

free from defects in materials and workmanship for two years from the date of purchase.

This warranty does not apply to any products which have been repaired or altered by

persons other than repair personnel authorized by Advantech, or which have been

subject to misuse, abuse, accident or improper installation. Advantech assumes no
liability under the terms of this warranty as a consequence of such events.

Because of Advantech’s high quality-control standards and rigorous testing, most of

our customers never need to use our repair service. If an Advantech product is defective,

it will be repaired or replaced at no charge during the warranty period. For out-of-

warranty repairs, you will be billed according to the cost of replacement materials,
service time and freight. Please consult your dealer for more details.

If you think you have a defective product, follow these steps:

1. Collect all the information about the problem encountered. (For example, CPU speed,
Advantech products used, other hardware and software used, etc.) Note anything
abnormal and list any onscreen messages you get when the problem occurs.

2. Call your dealer and describe the problem. Please have your manual, product, and any
helpful information readily available.

3. If your product is diagnosed as defective, obtain an RMA (return merchandize
authorization) number from your dealer. This allows us to process your return more
quickly.

4. Carefully pack the defective product, a fully-completed Repair and Replacement Order

Card and a photocopy proof of purchase date (such as your sales receipt) in a
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shippable container. A product returned without proof of the purchase date is not
eligible for warranty service.

5. Write the RMA number visibly on the outside of the package and ship it prepaid to your
dealer.

Declaration of Conformity
FCC Class B

Note: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation.
This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

B Reorient or relocate the receiving antenna.

B Increase the separation between the equipment and receiver.

B Connect the equipment into an outlet on a circuit different from that to which the

receiver is connected.
B Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party responsible
for compliance could void the user’s authority to operate this equipmt.t.

This device complies with Part 15 of the FCC Rules. Operation is 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.

IMPORTANT NOTE:

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm

between the radiator & your body.

This module is intended for OEM integrator. The OEM integrator is responsible for the compliance
to all the rules that apply to the product into which this certified RF module is integrated.
Additional testing and certification may be necessary when multiple modules are used.
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USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to keep at least 20cm
separation with the antenna while this end product is installed and operated. The end user has to be
informed that the FCC radio-frequency exposure guidelines for an uncontrolled environment can be
satisfied.

The end user has to also be informed that any changes or modifications not expressly approved by
the manufacturer could void the user's authority to operate this equipment.

If the labelling area is small than the palm of the hand, then additional FCC part 15.19 statement is
required to be available in the users manual: This device complies with Part 15 of FCC rules.
Operation is 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.

LABEL OF THE END PRODUCT:
The final end product must be labeled in a visible area with the following " Contains TX FCC ID:
M82-WISE1540 ".

If the labelling area is larger than the palm of the hand, then the following FCC part 15.19 statement
has to also be available on the label: This device complies with Part 15 of FCC rules. Operation is
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.

IC

This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed below with the maximum permissible gain indicated. Antenna types not included in this list,
having a gain greater than the maximum gain indicated for that type, are strictly prohibited for use
with this device.

Le présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne
énumeéreés ci-dessous et ayant un gain admissible maximal d'antenne. Les types d'antenne non inclus dans
cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour

I'exploitation de I'émetteur.

This device complies with Industry Canada license-exempt RSS standard(s). Operation is subject to
the following two conditions: (1) this device may not cause interference, and (2) this device must
accept any interference, including interference that may cause undesired operation of the device.
Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de
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brouillage, et (2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le

brouillage est susceptible d'en compromettre le fonctionnement.

This radio transmitter (9404A-WISE1540) has been approved by Industry Canada to operate with
the antenna types listed below with the maximum permissible gain indicated. Antenna types not
included in this list, having a gain greater than the maximum gain indicated for that type, are strictly
prohibited for use with this device.

Le présent émetteur radio (9404A-WISE1540) a été approuvé par Industrie Canada pour fonctionner avec
les types d'antenne énumérés ci-dessous et ayant un gain admissible maximal d'antenne. Les types
d'antenne non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont

strictement interdits pour I'exploitation de I'émetteur.

Antenna list:

Part No. MPN Description

1750008001-01 AN2450-92K01BRS Antenna 2.4G/5GHz 5dBi SMA Male Reverse

IMPORTANT NOTE:

IC Radiation Exposure Statement:

This equipment complies with IC RSS-102 radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator & your body.

Cet équipement est conforme aux limites d'exposition aux rayonnements IC établies pour un environnement
non contrélé. Cet équipement doit étre installé et utilisé avec un minimum de 20 cm de distance entre la

source de rayonnement et votre corps.

This module is intended for OEM integrator. The OEM integrator is responsible for the compliance
to all the rules that apply to the product into which this certified RF module is integrated.
Additional testing and certification may be necessary when multiple modules are used.

Any changes or modifications not expressly approved by the manufacturer could void the user's
authority to operate this equipment.

USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to keep at least 20cm
separation with the antenna while this end product is installed and operated. The end user has to be
informed that the IC radio-frequency exposure guidelines for an uncontrolled environment can be
satisfied.

The end user has to also be informed that any changes or modifications not expressly approved by
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the manufacturer could void the user's authority to operate this equipment. Operation is 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.

LABEL OF THE END PRODUCT:

The final end product must be labeled in a visible area with the following " Contains IC:
9404A-WISE1540 ".
The Host Model Number (HMN) must be indicated at any location on the exterior of the end product

or product packaging or product literature which shall be available with the end product or online.
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Packing List

Before setting up the system, check that the items listed below are included and in good condition. If
any item does not accord with the table, please contact your dealer immediately.

] 1 WISE-1540
[ ] 1 Screw for WISE-1540
[ ] 1 China RoHs Notice

Optional Accessories

Part No. Description

1750008001-01 Antenna 2.4G/5GHz 5dBi SMA Male Reverse
1750007622-01 Antenna 2.4Ghz 3.5dBi SMA Male Reverse
1750007965-01 Antenna Cable R/P SMA (M) to MHF4, 300mm
1700015038 FPC Cable 10P-0.5mm 7.9cm for DCU2.0
9696WED200E ASS'Y WISE-ED20 A101-1 M2.COM Daughter
1931000590 Screw M2.5x5L F/S D=5.3 H=0.8 (1+) ST Ni
1700023619-01 A cable USB-A 4P(M)/micro USB 5P(M) 1m ADAM-T212
1700025876-01 M cable USB-A 4P(M)/Plug-in 2P-5.0 90CM
XRISC-ADP-10HW-AG ADP A/D 100-240V 10W 5V WM

193A231540 POST F=M3*6L M=M3*6L D=5 d=2.88 B=5 H=15 Cu

Development Board

Part No. Description

9696150000E ASS'Y WISE-DB1500 A101-1 M2.COM CARRIER

Ordering Information

Part No. WISE-1540WMB-SDA10

Description WISE-1540 M2.COM Mesh network 0T Node

Part No. WISE-3310-D100L1E

Description WISE-3310 Mesh Network IoT Gateway, 100-Nodes
Part No. WISE-3310-D200L1E

Description WISE-3310 Mesh Network IoT Gateway, 200-Nodes
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Safety Instructions

1. Read these safety instructions carefully.
2. Keep this User Manual for later reference.
3. Disconnect this equipment from any AC outlet before cleaning. Use a damp cloth. Do
not use liquid or spray detergents for cleaning.
4. For plug-in equipment, the power outlet socket must be located near the equipment
and must be easily accessible.
5. Keep this equipment away from humidity.
6. Put this equipment on a reliable surface during installation. Dropping it or letting it fall
may cause damage.
7. The openings on the enclosure are for air convection. Protect the equipment from
overheating. DO NOT COVER THE OPENINGS.
8. Make sure the voltage of the power source is correct before connecting the equipment
to the power outlet.
9. Position the power cord so that people cannot step on it. Do not place anything over the
power cord.
10. All cautions and warnings on the equipment should be noted.
11. If the equipment is not used for a long time, disconnect it from the power source to
avoid damage by transient overvoltage.
12. Never pour any liquid into an opening. This may cause fire or electrical shock.
13. Never open the equipment. For safety reasons, the equipment should be opened only
by qualified service personnel.
14. If one of the following situations arises, get the equipment checked by service
personnel:
B The power cord or plug is damaged.
B Liquid has penetrated into the equipment.
B The equipment has been exposed to moisture.
B The equipment does not work well, or you cannot get it to work according to the
user's manual.
B The equipment has been dropped and damaged.
B The equipment has obvious signs of breakage.
DISCLAIMER: This set of instructions is given according to IEC 704-1. Advantech
disclaims all responsibility for the accuracy of any statements contained herein.
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1. Product Overview

1.1.Introduction

WISE-1540 is M2.COM standardized IoT Sensor Node integrated with ARM
Cortex-M4 Processor and Dust’s time-synchronized SmartMesh networks. With time
slotted channel hopping (TSCH) link layer, all nodes are synchronized to within less
than a millisecond. Time in the network is organized into time slots, which enables
collision-free packet exchange and per-transmission channel-hopping.

All nodes within SmartMesh networks could route, source or terminate data while
providing years of battery powered operation. SmartMesh Networks are the great fit
for Industry 4.0 Applications to deliver a highly reliable network in the most challenging
RF environments such as Machine diagnostics, Factory Automation, Environment
Monitoring and Production Efficiency. In the SmartMesh network, every device has
one or more parents which provide redundant paths to overcome communications
interruption due to interference, physical obstruction or multi-path fading. If a packet
transmission fails on one path, the next retransmission may try on a different path and
different RF channel. Developer can be easily to extend the network coverage via
SmartMesh.

Advantech WISE-1540 also provides multi-interfaces for sensor and 1/O control. With
Arm Mbed embedded microprocessor operating system and add-on software stacks,
it's convenient to support 10T communication protocols including LWM2M, CoAP and
MQTT via WISE-3310 Mesh IoT Gateway. Data can be quickly and easily acquired
and transformed into a different format to communicate with WISE-PaaS, Mbed Cloud
or other cloud services. Developer can build their application backbone faster and
focus on their applications, value-added services.

The main features of WISE-1540 are:

B ARM Cortex-M4 Core Processor

IEEE 802.15.4e standard with self-healing mesh network
99.999% Data Reliability and power optimization

Rich interface for sensor and 1/0O control

[
[
[
B Support wide temperature -40 ~ 85 °C
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1.2.Specifications

ARM Cortex-M4 Core Processor 80MHz

Processor System MCU
STM — STM32L443RC
Memory RAM 64KB
Flash 256KB
Form Factor M2.COM Type A 2230
Spec. Standard M2 COM Technical SPEC v1.1
Wireless Network Standard IEEE 802.15.4e
Frequency
2.4000~2.4835 GHz
Band
Channels 15
Topology Self-Healing Mesh Network
Transmit
Up to +8dBm
Power
Receiver
o Up to -93dBm
Sensitivity
RF Data
250 kbps
Rate
Function End node
Antenna
MHF4 connector
connector
1/0 UART 1 (4-wire, support RTC/CTS)
12C 1
GPIO 8
PWM 1
SPI 1
ADC 4
UsSB 1 (device only)

Programming / Debug )
1 via WISE-ED22 (CN1)

Port

Power 3.3V
Operational

Environment -40~85°C
Temperature
Operating ) o )

o 5% ~ 95% Relative Humidity, non-condensing

Humidity

Physical Dimensions

o 22 x 30 mm
Characteristics (WxD)
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mbed 5.4

2. H/W Installation

2.1.Board Connector
e M2.COM Type A Module

Module size: 22 mm x 30 mm

PCB thickness: 0.8 mm + 10%

Pin count: 75 pins

Module input voltage: 3.3V DC-in

Connector mating force: 30N Maximum

Connector current rating: 0.5A / Power contact
Connector operation temperature range: -45 °C to +85 °C

% 2x 20°45°

/
/

/','

0.20 MIN—-«| |-

—

0.80£0.08—» -

GOLD FINGERTO
GOLD FINGER

[—Jo.156)

2X 0.3020.25

Figure 1 Card Edge Bevel
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22+0.15

MECHANICAL GROUND PAD
NO COMPONENTS ALLOWED \
\

AREA RESERVED FOR RF

RECEPTACLES OR
COMPONENTS WHEN NO | 3.80:0.15
RF RECEPTACLES USED

= 7 7 7

e T ____ COMPONENT AREA
e — ————e e e ST e
7\\\ /
= e a

420.15 for PCB

4 MIN for Top Side
Component Zone Limit

38X 2+0.15

}

 H

—|

PIN 75

PIN 1

19.85:0.10

Figure 2 Card Edge Outline-Topside

MECHANICAL GROUND PAD

NO COMPONENTS ALLOWED \ '
1:0.10
f
T2 6£0.10
oty . COMPONENT AREA -
Bottom Side 7~*\ S -7/ —— S
Component X
Zone Limit
R
\

MIN

37X 2.50£0.15

T
4‘ TYP. PITCH

Figure 3 Card Edge Outline-Backside

//

2XR 0.500.15
PIN 2
PIN 74

Reference from PCI Express M.2 Specification Rev 1.0 (Nov 1, 2013) Section 2.3.5 Card PCB Details
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2.2.Module Outline

The mechanical dimension information of M2.COM form factor follows the Type A 2230

module size: 22 x 30 mm. Both module types use a 75-position host interface
connector and have room to support up to four RF connectors in the upper section.

For Antenna

Mechanical f
Ground pad | 2240.15 II - - 3.5 (MAX) Mechanical
Ground pad

N ‘__m D )
[l & & ] _{ W
7 o i

-
I
Top side Top :
I
I
I
L

L)

5.840.1

75 (MAX)

|

]

kd I ot L, component
: ottom .

= rom onent . . areq

H o P side s5ide 4

[

X

1 /Crm 1 i
/// / ] | o,

I I:
I

L.

Top View Bottom view

Figure 4 Type A 2230

2.3.Connector Specifications

2.3.1. Top Side Connector Physical Dimensions

The top-side scheme has two connectors that share a common footprint but have

different stack-up requirements.
* Length — 22 mm maximum including land pattern

*  Width — 9.1 mm maximum including land pattern
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9.10 MAX
le—— INCLUDING ——»
LAND PATTERN

-~ [1.75]
MODULE SEATING PLANE
TO ALIGNMENT POST

e
i .,_My r

| Height | A (MAX) |B (MAX)
22 MAX H2.3 2.25 0.41
INCLUDING  20.15#0.05 —
LAND PATTERN H2.5 2.45 0.61
H2.8 2.75 0.89
H3.2 3.20 1.54 |

H4.2 4.20 2.54

ALL DIMENSIONS mm

B

B

T

RN

3
4

4.30 MAX
INCLUDING
LAND PATTERN

i -'::;"{LTJB
= f

[— 2> —

Figure 5 Top Side Connector Physical Dimensions

Reference from PCI Express M.2 Specification, Revision 1.0, November 1, 2013

2.3.2. Carrier Board Connection Length

The carrier board connector of M2.COM follows the Type 2230 M.2 module connector:
* The additional increase in length is 7.05mm maximum for top-side connector to
the module length.
»  The retention screw adds 2.75 mm maximum.
=  The maximum extension, including land pattern, beyond the module leading
edge is 4.3 mm.
e M2.COM module lengths are 30 mm and 42 mm.
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-30 MODULE LENGTH 2,75+

Figure 6 Carrier Board Connection Length

Reference from PCI Express M.2 Specification, Revision 1.0, November 1, 2013

2.3.3. Carrier Board Connector Height

The dimensions of M2.COM form factor follow the Type A 2230 -D3 M.2 module size.
Hence, the carrier board connectors must choose H3.2-D3 or H4.2-D5 connector as in

the following diagrams.

I"~._ ;:5
\ -
B N7 8
N "y o
o MAX [ I 5 .
| CONNECTOR HEIGHT |
,,,,,, o | . 1T T T ] —
=T =
(s}
- 5 O|
sl 9 &
(MIN) & ©

Figure 7 H3.2-D3

Reference from PCI Express M.2 Specification, Revision 1.0, November 1, 2013
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2.4. WISE-1540 Pin-Out Map

PIN M2.COM STM32L443RCI6 M2.COM BIN
Signal name MCU Pin Name Signal name
1 GND GND 3.3V VCC 2
3 USB_DP PA12 3.3V VCC 4
5 USB_DM PAl1l N.C. 6
7 GND GND N.C. 8
9 N.C. N.C. 10
11 N.C. N.C. 12
13 N.C. N.C. 14
15 N.C. PC6 | CB_RESET_OUT# | 16
17 N.C. GND GND 18
19 N.C. PC9 CB_PWR_ON 20
21 N.C. PA2 | UART TX (O)(0/3.3V) | 22
23 N.C. Connector Key
Connector Key Connector Key
Connector Key Connector Key
Connector Key Connector Key
Connector Key PA3 | UART RX (1)(0/3.3V) | 32
33 GND GND PA1 UART RTS 34
(0)(0/3.3V)
35 N.C. PAO [UART CTS (1)(0/3.3V) | 36
37 N.C. PA8 GPIOO 38
39 GND GND PC8 GPIO1 40
41 PWMO PA5 PC7 GPIO2 42
43 N.C. PB13 GPIO3 44
45 GND GND PBO GPIO4 46
47 ADCO PA7 PB2 GPIO5 48
49 N.C. PB1 GPIO6 50
51 GND GND PB6 GPIO7 52
53 ADC2 PAG6 N.C. 54
55 ADC3 PA4 PC2 W_DISABLE# 56
57 GND GND PC1 I2C_DATA 58
59 ADCA4 PC5 PCO I2C_CLK 60
61 N.C. PB15 SPI_MOSI 62
63 GND GND PB14 SPI_MISO 64
65 VDD_RTC VBAT(3.3V) | PB10 SPI_CLK 66

WISE-1540 User Manual
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67

Backup#

PB5

PB12

SPI_CSO#

68

69

GND

GND

PB9

SP|_CS1#

70

71

RESET_IN#

NRST

3.3V

VCC

72

73

Wake#

PC3

3.3V

VCC

74

75

GND

GND

WISE-1540 User Manual

Figure 8 M.2 Connector

Q
=z
N
&

EAFSISY
oh

RETRTE:

-Iﬂ-l-----

R

N
i

BBE
i
HHEH

o oo

3| B B[ 3| B,
!'
H
H

-
B

19

SMOFTH

alzila =@ [~el @~

||
L] et

Srpmerrry

.
s

/e




3. Development Environment Setup

3.1.0verview

ARM mbed is used for you to create applications running on WISE-1540. Your

application code is written in C++. It uses the application programming interfaces

(APIs) that mbed OS provides. These APIs allow your code to work on different

microcontrollers in a uniform way. This reduces a lot of the challenges in getting

started with microcontrollers and integrating large amounts of software. Besides, we

also provide you node APIs which facilitates SmartMesh node development. Our

offline development tool is the mbed CLI, a command-line tool. This requires having a

toolchain installed on your computer. mbed CLI is the name of the ARM mbed

command-line tool, packaged as mbed-cli, which enables the full mbed workflow:

repositories version control, maintaining dependencies, publishing code, updating

from remotely hosted repositories and invoking ARM mbed’s own build system and

export functions, among other operations. The basic workflow for mbed CLI is to:

1. Initialize a new repository, for either a new application (or library) or an imported
one.

2. Build the application code.

3. Test your build.

4. Publish your application.

3.2.Installation

To install mbed CLI, related tools are required to be installed first. Please refer to the
video tutorial. ( https://www.youtube.com/watch?v=cM0dFoTuU14 )
Please follow the steps described in the tutorial video to install mbed CLI.

1. Install Python

mbed CLI supports Windows, Linux and Mac OS X operating systems. You can select
the OS you prefer to work with. mbed CLI is a Python script, so you’ll need Python to
use it. The version 2.7.11 of Python has been verified with mbed CLI.
https://www.python.org/downloads/release/python-2711/

Note: mbed CLI is incompatible with Python 3.

2. (Optional) Install Git or Mercurial
If you would like to maintain your source code in repositories, you can continue
with the next step. mbed CLI supports both Git and Mercurial repositories, you can
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install which one you prefer:

Git - version 1.9.5 or later ( https://git-scm.com/ ).

Mercurial - version 2.2.2 or later ( https://www.mercurial-scm.org/ ).
If you don’t want to use repositories, you can just skip it.

3. Install gcc

mbed CLI invokes the mbed OS 5 tools for various features, such as compiling,
testing and exporting to industry standard toolchains. To compile your code, you will
need either a compiler or an IDE:

® Compilers: GCC ARM, ARM Compiler 5, IAR.

® |DE: Keil uVision, DS-5, IAR Workbench.

We select GCC ARM Embedded, so you can install version 4.9 of GCC ARM
Embedded ( https://launchpad.net/gcc-arm-embedded ).

Note: Version 5.0 or any other versions above may be incompatible with the tools.

4. Install mbed CLI

You can get the latest stable version of mbed CLI from PyPI
$ pip install mbed-cli

Note: On Linux or Mac, you may need to run with sudo.

Finally, you’ve to extract the source code to the working directory from the SDK we
released. The structure of the working directory is as below:

docs/ <-- Documents for SDK

loranode L443 sdk R1 0 02/mbed-os/ <-- mbed os

loranode 1443 sdk R1 0_02/libHLLoraNode.a  <-- Harmony Link Lora
Node library

loranode L1443 sdk_R1 0 _02/node_api.h <-- Node API header file

loranode 1443 sdk _R1 _0_02/main.cpp <-- Sample code

3.3.ARM mbed Configuration

The ARM mbed is 10T device platform and it has a lot of resources for 10T
development. We supported ARM mbed OS on WISE-1540 to make user easily to get
started and obtain great benefit from ARM mbed.

mbed CLI

The mbed CLI is command-line tool. The user needs to setup CLI for WISE-1540 SDK.
Please refer to below link for information about how to setup CLI.

e mbed CLI
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mbed CLI configuration
« GCC_ARM_PATH
Set GCC_ARM_PATH to the binary directory of your GCC Arm installation

$ mbed config -G GCC_ARM_PATH
"/home/erick/gcc-arm-none-eabi-4_9-2015q3/bin"

[mbed] /home/erick/gcc-arm-none-eabi-4_9-2015g3/bin now set as global
GCC_ARM_PATH

3.4.Source Tree

The user can find source tree as below from WISE-1540-SDK.
(https://github.com/ADVANTECH-Corp/WISE-1540-SDK)

Directory Description
doc/ Documents about WISE-1540 SDK.
inc/ Header files including examples, sensor driver and etc.
lib/ Library.
src/ Source files including examples, sensor driver and etc.
tool/ Tools.

3.5.Setup Development Environment

The user needs to prepare for hardware as following:

e For mote, WISE-1540, WISE-1500 and WISE-ED20 or WISE-ED22.
o For gateway, WISE-3310.
e PC running LINUX operating systems such as Ubuntu 16.04.1.

Please refer to the following steps for setup a WISE series of boards before using
WISE-1540 SDK.

Step01: Please prepare boards as below.
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@DWISE-1540

The user must to choose the CN1 on WISE-1540 as below is connected to
WISE-ED20 or WISE-ED22 through FPC.

@WISE-1500
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@SW?2 on WISE-ED20

o Please check pin1 and pin2 to “ON” as default.

« Switch pin1 to “ON”: flash programming, “OFF”: boot from flash.
®CN2 on WISE-1500

« Booting into the mode of network connection when both 3.3V and GPIOO0 are
opened.

« Booting into the mode of console of API when both 3.3V and GPIOO are
shorted.

®SW3 on WISE-1500
o Please check pin1 and pin2 to “OFF” as default.

« Switch pin2 to decide whether running “backup to default” while device booting.
“ON”: enabled, “OFF”: disabled.

®Micro USB connector

o Power supplies for UART3 debug port.

e No supported.
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Step02: Connect the WISE-ED20 to PC using micro-USB cable.

E20 #FQ BEY =EEH
=== | HF| ®

4 5 NB031042|

i - IDE ATA/ATAPI #5312

b O ABENERE

12 EnEEEE

b-IP BEERE

P RFEE

b B¥ BRRESEHSE
» -5 TEBEEENES

#LPT)
CC3200LP Dual Port (COM38)

= UERRE

The device will be visible in the Device Manager as below after FTDI driver installed.
The user can find the FTDI driver in source tree.
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3.6.Setting for Connectivity

WISE-1540 is designed in connectivity for wireless lIoT communication with Linear
Dust SmartMesh IP wireless sensor networks. The Linear Dust networks support a
self-forming and self-healing mesh network solution complaint to 6LoWPAN Internet
Protocol (IP) and IEEE802.15.4e standard. Before using WISE-1540 SDK, the user
needs to check or set some parameters through the console for API.

Parameter Expected Setting

Network

D 2001 (The same as manager on WISE-3310)

Join Key AAAF494E414456414E54454348494F54 (The same as manager on

WISE-3310)
Auto Join On

Reset to default setting

This function can be used back to default setting the same as above section
"Information and Parameters Setting". The user can refer to section "Preparing for
Hardware" for how to do it on the WISE-DB1500.

Console for API
We provide the console and the user can set parameters for connectivity by command
set we supported.

Step01: Check device connected from WISE-ED20 or WISE-ED22 to PC using
micro-USB cable and choose any terminal you like. (e.g., the snapshot is setting of
Tera Term.)
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o TCPIP myhost.example.com
History
Telnet

@ S5SH SSH2
Other

22

UNSPEC

@ Serial Port: [CDM3E: CC3200LF Dual Port [COM36 ~

[ (0] 4 l | Cancel | | Help |

f Tera Term: Serial port se -. X ..

Port: |COM36

Baud rate: 115200

Data: 8 bit Cancel

Parity: none

Stop: 1 bit Help

Flow control: none

Transmit delay

0 msecichar msecfline

Step02: Check jumper.
Please check both 3.3V and GPIO0 of CN2 are shorted on WISE-1500 and press
reset button on the WISE-ED20 or WISE-ED22 to restart device.
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WISE-1540 v0.0.1

EEREXRKEXKEEREEREERKRERKREXRKERRERRERKERRERREERRE R KER

] v N
i COMS4:115200baud - Tera Term VT ﬁ o= S

file Edit Setup an(roi .\_':!|.hd0\v i;_-lelp

3T T3 T T I TIPS T I T SIS IS SIS T IS ITT TSI TSI SIS 3
WISE-1540 ve.0.1
EERE R E R R R R R R R R R KRR R R R RN R R KRR R TR R kR X
> help

All commands we supported as below:
mset

mget

reset
disconnect
radiotest
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3.7.Flash Programming

For flash programming, the user can do it through WISE-ED22 or WISE-ED20 with
different programming tool. Please refer to the following steps for flash programming.

Programming through WISE-ED22

Please refer to WISE-ED22 for flash programming.

Programming through WISE-ED20

Running Flash Loader Installer

StepO01: Find installer flash_loader_demo_v2.9.0RC1.exe” in source tree, run it to
install tool and set installation directory to default as below.

[ 14 FlashLosder Demonstrator 2.9.0 - InstallShield Wi

Destination Folder
Click Next to install to this folder, or dick Change to install to a

"* —, Install AashLoader Demonstrator 2.9.0 to:
,/ C:\Program Files (x86)\STMicroelectronics) Change...

InstallSheeld
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Step02: Installation process.

ie FlashLoader Demonstrator 2.9.0 - InstallShie L

Installing FlashLoader Demonstrator 2.9.0

I The program features you selected are being installed.

Please wait while the InstallShield Wizard installs FlashLoader Demonstrator
2.9.0, This may take several minutes.

Status:
Copying new files

-—— J

InstallShield

<Back | Mext> | [ Cancel ]

Step03: Finish installation.

The InstallShield Wizard has successfully installed FlashLoader
Demonstrator 2.9.0. Click Finish to exit the wizard.

Launch the program

Show the readme file

Finish ] | Cancel
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Programming

Step01 Set into programming mode.

Please check pin1 of SW2 to “ON” on WISE-ED20 for flash programming.

! ) ;o-ooozonvo
> AN g
= M | g i—y

v

Flash Loader Demonstratc

Select the communication port and et zeftings, then click nest to open
conhechion.

— Common for all families

& U&RT

Part M ame IM vI P arity IEven vI
Baud Rate |1152IZID vl Echo IDisabIed "I
Data Bitz IB vI Timeaout(z] I'IU "I
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Step03: Check device if get response from it.

", ife.augmented

g Target is readable. Please click "Mext' to proceed.

Fiemaove protection

Back | Cancel | Close |

Step04: Select target as below for programming.

|
" e, augmented

Flease, zelect your device in the target list

Target

BID [h] IB-‘I
Yersion |3-'I

Flash mapping

tHame I Start addresz I End address I Size I -
‘- Pagel (= 8000000 0w 80007FF  OwB00 [2K] D
‘- Pagel (= 8000800  Ox S000FFF  OwB00 [2K]
‘- Page2 (= 8001000 Ox B00T7FF  OwBOO [2K]
‘- Page3 (= 8001800  0Ox BOOTFFF  OwBO0 [2K]
‘- Paged (= 8002000  Ox B00Z7FF  OwBOO [2K]
‘- Pageh (= 8002800 0w B00ZFFF  OwB00 [2K]
‘- Pagef (= 8003000  Ox 80037FF  OwB00 [2K]
‘- Page? (= 8003800  Ox BO003FFF  OwB00 [2K]
‘- Paged Ox 8004000  Ox B0047FF  OwB00 [2K]
‘- Paged (= 8004800  0Ox BO04FFF  OwBOO0 [2K]
‘- Pagell (= 8005000 O B0057FF  OwB00 [2K]
& Facell (x 8005800 (O B00SFFF  OwB00 12K1 S

Next LCancel Cloze |
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Step05: Enable option "Global Erase" and programming for binary from the path you
specified.

‘,’ life.augmented

" Erase

& 4l £ Selestion L

& Download to device
— Download from file

IC:\U zershwill chenDesktopiw/ISE-1540_Test\factary. bin _l

‘ " Erage neceszary pages " MoErase

= (k]| 2000000 - % Jump to the user program
[ Optimize [Remove some FFs) ™ Werify after download
[~ &pply option bytes I _I

" Upload from device

— Upload to file

| |

|DIs4BLE | |wRITEPROTECTION ~| =

Back | Mest I Lancel | LCloze |

Step06: Programming in progress.

‘,’ life. augmented

Target STHI2L48_3_256kK.
Mapfile  STM32L4u_3 25EK.STmap

Operation DOWMNLOAD
File name  C:\MJzershwill chen\Deskiopiw/SE-1540_Test\factomy. bin

File size  88.50 KB [30624 bytes)
Status 27.43 KB [2808E bytes] of 88.50 KB [I0624 bytes]
Tirne: 0010

-uwnluading data 31%

Back | Mext | LCancel Cloze |
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Step07: Check the process of programming is done and successful.

|
£ 'I .augmented

Target  STM32L4x 3 256K
Mapfle  STM32L4w 3 256K.5Tmap

Operation  DOWMNLOAD
File name  C:\Userghwill. chen\DeskiophWWISE-1540Test\facton. bin

File size 8850 KB [90624 bytes)
Status 88.50 KB [90624 bytes) of 88.50 KE [J0624 bytes)
Time 0034

Download operation finished successfully

Back | LCancel | Close |

Step08 Set into boot mode.
Please check pin1 of SW2 to “OFF” on WISE-ED20.

m-ooozoawe“
. AN - IS

o P—
‘v

|
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Step09: Boot from flash.
Press reset button and you can see snapshot like as below.

COM5:115200baud - Tera Term
Ele Edit Setup Control Window Help

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

WISE-1540 v8.68.1
e e sk sk ol oo o ool ool oo o ol ool oo o ook ool ol ok skl ok ok ok ok kR ok ok ok ok

WISE-1540 User Manual 35


http://ess-wiki.advantech.com.tw/view/File:Wise1540_programming_through_ed20_10.png

4. Examples

There are two examples in WISE-1540 SDK. One is “Send Data” the user can refer to
it for how to use connectivity to send data from mote to gateway. The other is
“‘Exchange Data with Sensor Format” the user can refer to it for how to add sensor in
mote and send data accessed from sensor to WISE-PaaS through mote and gateway.

4.1.Compile example

Please refer to WISE-1540-SDK for compilation.
https://github.com/ADVANTECH-Corp/WISE-1540-SDK

4.2.Send Data

This example is demonstrated how we could send data from mote to gateway. The
user needs to run two programs synchronously that one is on WISE-1540 and the
other is on gateway. In example it communicates with gateway using API in
“‘mote_api.h” that can found located at folder “inc\wsn\sm_ipmt” of source tree of
WISE-1540 SDK. The API has been implemented based on SmartMesh IP Mote API

Guide and the user can refer to it for getting detailed if needed.

Running example on Gateway

Step01: Get loT Gateway SDK and Setup on PC.
The loT Gateway SDK is not provided as default and the user needs contact with
Advantech to get it.

Step02: Compile example.

(D Set environment variable for compilation.

PC # cd /opt/poky/1.5.3/

PC # source ./environment-setup-cortexa9hf-vfp-neon-poky-linux-gnueabi

@ roct@ubuntu: fopt/poky/1.5.3 [102x27]

1]

} 4

BRO) REE) WAV RABW) TEO) NEH)
root@ubuntu: fopt/poky/ S0

5.

~ce ./environment-setup-cortexaShf-vfp-neon-poky-linux-gnueabi
root@ubuntu: fopt/

@ The example “wise1021_senddata_gw.tar.bz2” is located in folder “src\sample” of

WISE-1540 User Manual 36


https://github.com/ADVANTECH-Corp/WISE-1540-SDK
https://github.com/ADVANTECH-Corp/WISE-1540-SDK
http://ess-wiki.advantech.com.tw/view/File:Wise1540_example_02-01.png

source tree of WISE-1540 SDK. Please extract wise1l021_senddata_gw.tar.bz2 to PC.
PC # tar jxvf wise1021_senddata_gw.tar.bz.

@ root@ubuntu: /tmp [102x27]—- — - —
BRC) RB\E) WAV RBMW) #HBRO)
root@ubuntu: /tmp# tar jxvf wisel021 senddata gw.tar.bz2
wisel021 senddata gw/

wisel021 senddata gw/DN LICENSE.txt

wisel021 senddata gw/ipmg/

wisel021 senddata gw/ipmg/rs232.c

wisel021 senddata gw/ipmg/wisel@21 receive sample.c

wisel021 senddata gw/ipmg/IpMgWrapper.c

(3 Compile and output binary.
PC # cd wisel021 senddata_gw/
PC # make clean

PC # make

@ root@ubuntu ,r’hcme/wilszn_send_test_for_lOZllwiselbé1_'séndda(a_gw{102:(27: [ 5]
BRO) REE) WAV ABW) | -

root@ubuntu: /hom

#HO) BEH)

set -e; for d in
make[1]: Entering directory 1 sn send tes
linux-gnueabi ( r a -mthumb-inter ( - on -mtune
rtexaShf-vfp-neon-poky-linux-gnueabi -02 -pipe -g -felir
hdlc.o
/7-a -mthumb-interwork -mf i=hard -mfpu=neon -
cortexaShf-vfp-neon-poky ux-gnt )1 02 -pipe

In_ipmg.o

IpMgWrapper.o rs C rs232.0 wisel®2l r /e _sample.c

IpMgWrapper.h Makefile r . wisel@21 receive_sample| wiseld21 r ive_sample.o

rootgubuntu: /tmp/wiselB2]l senddata gwit

Step03: Upload binary to WISE-3310.

The following commands are for the user reference. These commands are
demonstrated how the PC’s file system can be mounted through NFS on WISE-3310
and then the user can copy binary to WISE-3310 using command “cp”.

WISE-3310 # mount -t nfs -0 nolock 172.22.12.223:/tmp /mnt/

WISE-3310 # cp /mnt/wise1021_senddata_gw/ipmg/wisel021_receive_sample /tmp
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Step04: Begin execution.
The user can see snapshot as below while getting data from mote

WISE-3310 # /tmp/ipmg/wise1021_receive_sample /dev/ttyUSBO

2 COM30:115200bsud - Tera Term VT
E Window Help

File Edit Setup Control

s, 2014.
B0 Bl 02 03 04 05 06 67 08 00 Da Ob Bc ©d Oe of 16 11 12 13
24 25 2 9 2: 2d 2e 2f 30 31 32 3

29 2a 2b 2c 2d 2e ;

17 18 19 1a 1b

3a 3b 3c 3d

hotif_c
le 1f : 2 24 25 29 2a 2c 2d 2
dc 4d 4e Af 58
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Running example on WISE-1540

Step01: Compile example and programming.
(D Please refer to WISE-1540-SDK for compilation.
@ Please refer to section "Programming through WISE-ED22" or "Programming

through WISE-ED20" for flash programming.

Step02: Check status.

COM5:115200baud - Tera Term

File Edit Setup Control Window Help

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

WISE-1548 v@.8.1
st 3 R S O OB S R O S S O R R R SO O R R RO O
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4.3.Exchange Data with Sensor Format

This example is demonstrated how it could exchange data with sensor format
between mote and gateway. The sensor format defined by Advantech combines IPSO
data format with CoAP like protocol. By implementation the user needs to study
“‘WISE sensor API” to know how to add sensor by self. In example it adds fake
temperature sensor with sensor format and exchanges data between mote and
gateway. Finally the fake temperature will be transfer to WISE-PaaS and it is
presented by Ul on browser, but WISE-PaaS has no more detailed in this document.
Please get contact about WISE-Paa$S detailed with Advantech if needed.

How to Handle Data between Mote and Gateway

Based on sensor format, the brief in bidirectional explain how it has been
implemented in example as below:

From mote to gateway:
(D The data accessed from sensor are encoded as packet with sensor format by

mote.

(@ The packet is sent from mote to gateway.

(3 The packet is received and decoded by gateway and then the received information
will be transfer to WISE-Paas.

From gateway to mote :

(D The data and command are encoded as packet by gateway.

(@ The packet is sent from gateway to mote.

(3 The packet is received and decoded by mote.

@ Depend on command/data received from gateway, the information about

WISE-1540 and sensor data in real time are encoded by mote and send it back to
gateway.

Running Example

Please refer to the following to run example between mote and gateway:

Running example on Gateway

There is nothing to do. This example is supported as default on WISE-3310.
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Running example on WISE-1540

Step01: Compile example and programming.
(D Please refer to WISE-1540-SDK for compilation.
@ Please refer to section "Programming through WISE-ED22" or "Programming

through WISE-ED20" for flash programming.

Step02: Check status.

COMS5:115200baud - Tera Term
File Edit Setup Control Window Help

Rk ok ok kot ok ok ok Rl kR ook ek ol o ok ek ok

WISE-1548 v8.8.1
s o sk o ok o ook s ok sk skl sk ol sk ol s ok ok ol ol skl sl Rk sk Rk R SR sk s sk gk ok
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