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1 Introduction

This user guide is a step by step guide describing how to use a LoraMac-node stack to send a
payload to The Things Networks (TTN), then to myDevices / Cayenne in Low Power Payload (LPP)

format.

THE THINGS

NETWORK

Figure 1: Communication Overview

1.1 Required Tools

e Aboard supported by LoraMac-Node

e LoraMac-Node stack available at https://github.com/Lora-net/LoRaMac-node
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https://github.com/Lora-net/LoRaMac-node

2 The Things Network Configuration

2.1 Step 1: Account Creation

If you don’t have a TTN account, create one at https://account.thethingsnetwork.org/register.

Then login at http://console.thethingsnetwork.org/

2.2 Step 2: Application Creation
2.2.1  Step 2.1: Select Application Console

Hi!

s O

. APPLICATIONS GATEWAYS
[ Click on

“Applications”
Figure 2: TTN - Step 2.1

2.2.2  Step 2.2: Add Application

"\' Applications Gateways

AIEIEITEE Click on “Add
applications”
APPLICATIONS add application

Figure 3: TTN - Step 2.2
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https://account.thethingsnetwork.org/register
http://console.thethingsnetwork.org/

2.2.3  Step 2.3: Application Registration

ADD APPLICATION

N
1. Add application ID
Application ID )
The unigue identifier of your application on the network /
loramac_node_user_guide
N
2. Add application
Description description
A human readable description of your new app J
Test application from LoraMac-Mode to MyDevices
Application EUI
An application EUI will be issued for The Things Metwork block for convenience, you
can add your own in the application settings page.
EUI issued by The Things Network
3. Select your region
Handler registration
Select the handler you want to register this application to
ttn-handler-eu
4. Click on “Add
application”
Cance
Figure 4: TTN - Step 2.3
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2.3 Step 3: Node Creation
2.3.1  Step 3.1: Node Creation

APPLICATION OVERVIEW

documentation
Application ID  loramac_node_user_guide
Description Test application from LoraMac-Mode to MyDevices
Created 52 seconds ago
Handler ttn-handler-eu (current handler)
APPLICATION EUIS 3 manage euis

Click on “register
device”

e 1 1 1 | [ ][] B

DEVICES register device {3 manage devices

D . .
E 0 registered devices

Figure 5: TTN - Step 3.1

2.3.2  Step 3.2: Node Registration

REGISTER DEVICE

1. Add device ID
Device ID
This is the unigue identifier for the device in this app. The device 1D will b

peicerwt | 2.Click on “generate”

the EUI later. bUttOn

App Key
The App Key will be used to secure the communication between you device and the
network:
V. this field will be generated
App EUI

78 B3D>7E Fe ©@ b8 B> ”

2. Click on “Register

V-

Cancel

Figure 6: TTN - Step 3.2
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2.3.3  Step 3.3:Save IDs

Save “Device EUI", “Application EUI” and “App Key” for later use.

DEVICE OVERVIEW

Application |D

Device D dev_kit
Click on “<>" button to

Activation Method have C-style values

Device EUI <> I, BN, I BN, N, .

U]

Application EUI < { N, . . B BN e BN

L]

P MeAr  Benf uT0 AwED AuSn AuED  AuSE  AAE AuES  men
AppHey <> = & ‘ T 3 E
Status

Framesup ( reset

Frames down O

Figure 7: TTN - Step 3.3

234  Step 3.4:Payload Format

Go back to the “Application Overview” page.

Applications &2 loramac_node_user_guide

Owverview Devices Payload Formats Integrations Data Settings

APPLICATION OVERVIEW Click on “Payload Formats”

documentation

Application ID oramac_node_user_guide
Description Test application from LoraMac-MNode to MyDevices
Created 32 minutes ago

Handler ttn-handler-eu (current handler)

Figure 8: TTN - Step 3.4
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2.3.5 Step 3.5: Cayenne LPP Format

Overview Devices Payload Formats Integrations Data Settings

PAYLOAD FORMATS

Payload Format Select “Cayenne LPP” in

The payload format sent by your devices the drop-down list
Cayenne LFP ;/
Custom /
Cayenne LFP
Cancel

Figure 9: TTN - Step 3.5

2.3.6  Step 3.6: myDevices Integration

In order to use Cayenne, TTN must be told to redirect data to myDevices.

Applications &4 loramac_node_user_guide Integrations

Overview Devices Payload Formats Integrations Diata Settings

INTEGRATIO NJ 1. Click on “Integrations” ® atdinkersion

There are no integratior

cety 2. Click on “add integrations”

Figure 10: TTN — Step 3.6
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2.3.7 Step 3.7: Cayenne Integration

ADD INTEGRATION

c 2. Click on “Cayenne”
&

Cayenne

Data Storage HTTP IFTTT Maker

Cayenne
v2.4.0, v20.1 Integration V240
myDevices The Things v24.0 The Things
Industries BM. The Things Industries BV.
Industries BM.

Figure 11: TTN - Step 3.7

2.3.8 Step 3.8: Cayenne Integration Settings

ADD INTEGRATION

Cayenne (v2.4.0)

myDevices
Quickly design, prototype and commercialize loT solutions with myDevices
Cayenne

Cayenne

documentation

1. Add Process ID

Process ID
The unigue identifier of the new integratio

user_guide_integration

Access Ke 2. Select “default key” in the
! drop-down list

The access key used for downlink

D

me

default key devices

default key devices mess

[ 3. Click on “Add integration”

AT

Figure 12: TTN - Step 3.8
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3 myDevices Configuration

3.1 Step 1: Account Creation

If you have do not have a myDevices account, create one at

https://cayenne.mydevices.com/cayenne/signup

Then, login at https://cayenne.mydevices.com/cayenne/login

3.2 Step 2: Device Creation
3.2.1 Step 2.1: Add a New Device

Tt

Cayenne P
- 1. Click on “Add new”

2. Select “Device/Widget” in
the drop-down list

Figure 13: Cayenne — Step 2.1
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https://cayenne.mydevices.com/cayenne/login

3.2.2  Step 2.2:Select TTN Lora Provider

Devices & Widgets

1M2M ED1608
Generic with many sensors and connectors

Single Board Computers
Abeeway MasterTracker

MicroControllers Low Power Industrial GPS Tracker

Sensors
a AcSiP EK-5765XB
EaEGs 5765 EVB in X-Bee Form Factor
Extensions 1. Select “LoRa”
LoRa (Beta) . AcSiP 5765
LoRa development board
Actility
The Things Network
XTelia Adeunis Demaonstrator
Temperature, Accelerometer, GPS
2. Select “The Things Network”
Custom Widgets

Adeunis Field Test Device

Temperature, Accelerometer, GPS

Figure 14: Cayenne — Step 2.2

3.2.3  Step 2.3:Cayenne LPP Device Selection

LA iLcl cll TL EALET Il LeT el atul e el isuw
]

Look for “Cayenne LPP” in the

Butano24 Gas Cylinder Ultr left pane and select it

Gas level and temperature sensor

Cayenne LPP
Cayenne Low Power Payload

Mnmtar 406 ThA-1

Figure 15: Cayenne - Step 2.3
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3.24  Step 2.4:Cayenne LPP Device Configuration

Enter Settings

c Cayenne Cayenne LPP
Cayenne Low Power Payload

1. Set the Name

This device uses

User guide dev kit

2. Write the
DevEUl from TTN
0011223344556677
Already Registered v
Tracking
This device moves v
3.Click on
“Add device”

Figure 16: Cayenne — Step 2.4
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4 LoraMac-Node Configuration

4.1 Step 1: Open Project

Open a “LoraMac/classA” project corresponding to your IDE/Board, or create it.

This user guide uses Keil/STM32L052.

4.2 Step 2: Set Regional Flavor

Set your regional flavor by using “REGTON xxxxx” to defined or preconfigured IDE values, if any.
Current defined values are:

e REGION_AS923

e REGION_AU915

e REGION_CN780

e REGION_EU433

e REGION_EUS868

e REGION_KR920

e REGION_IN865

e REGION_US915

E C:\Users\ogimenez\Documents\Projets\sxlEﬁ)f\LoRaMac—node\KeiI‘\NucleoLlE2\LgRaMac\classA\LoRaM_ac.uvp[ojx
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

@ | | | m | & = | % per Hﬂﬁ|@.|
| 51 | |LORaMac-eu868 H £\| dh & i@
Project LoRaMac-cn780 = | Commissioning.h ] main.c

LoRaMac-eud33

2% Project: LoRaMac jpryrymmpmry=
Fl

* Indicates if the end-device is to

=-#%3 LoRaMac-eu8|LoRaMac-kr920

S8 apps LoRaMac-in65 LORAWAN PUBLIC NETWORK

g - 28
= B main.c LoRaMac-us915 >g

J board.h 10 Region configuration in Keil den
& cmsis_armcc.h 31 IDE compa
L1 Commissioning.h 32
B 33 jefine IEEE OUI

core_cm3.h 24 _
J core_cmFunc.h 35 1

Figure 17: Screenshot of Regional Configuration Path
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4.3 Step 3: Commissioning

“commissioning.h” file must be edited to personalize the device

e Change “#define
e Change “#define
e Change “#define

e Change “#define

OVER THE AIR ACTIVATION”"to 1
LORAWAN DEVICE EUI”to TTN value
LORAWAN APPLICATION EUI”toTTN value

LORAWAN APPLICATION KEY”toTTN value

4.4 Step 4: Cayenne Application

The application with Cayenne payload must be added in “main.c’

e Change “define LORAWAN APP PORT”t03

e Infunction “int main( void )", delete following lines in order to use the DevEUI defined

in “commissioning.h” file

// Initialize LoRaMac device unique ID

BoardGetUniqueId( DevEui );

e In function

“switch( port )”instruction:

case

/* Send a static payload in Cayenne LPP format

* Channel 10,
* Channel 11;

humidity

75 %

humidity = 20.3 °C

static void PrepareTxFrame( uint8 t port )", add a new case to

* See https://mydevices.com/cayenne/docs/lora/#lora-cayenne-low-power-payload

*/

AppDataSize

AppDatal
AppDatal
AppDatal
AppDatal
AppDatal
AppDatal
AppDatal

break;

1
1
1
1
1
1
1

//
//

//
//

Channel

Type

Channel

Type
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4.5 Step 5: Build and flash

Build the program then flash your board.

5 Output

After all these steps have been performed, data should appear in TTN and myDevices.

51TIN

Go to the page Application -> Device -> Data:

Applications {% loramac_node_user_guide Devices g] dev kit Data
Overview Diata Settings
APPLICATION DATA Il pause W clear
uplink  downlink  activation ack error
Filters
time counter port
F
- 13:18:09 i}
& 13:18:09 1 3 CS;?;;Q: payload: OA 68 960B 67 00CB  relative_humidity_10: 75 temperature_11: 28.3
- 13:15:04 4]
& 13:18:04 1 3 cg,',;’rfﬁ;éd payload: OA 68 960B 67 00CB  relative_humidity_10: 75 temperature_11: 28.3

5.2 myDevices

Figure 18: TTN data

Widgets automatically appear in the dashboard when myDevices receives a packet.

Temperature (11)

§20.30

Humidity (10) RSSI SNR

¢ 75.00

all8.80

all-0.00

Figure 19: myDevices data
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6 Revision History

Version Date Modifications

1.0 September 2017 | First Release

7 Glossary

LoRa® LOng RAnge modulation technique
LoRaWAN  LoRa® low power Wide Area Network protocol
LPP Low Power Payload

TN The Things Network
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" SEMTECH

Important Notice

Information relating to this product and the application or design described herein is believed to be reliable, however such
information is provided as a guide only and Semtech assumes no liability for any errors in this document, or for the application or
design described herein. Semtech reserves the right to make changes to the product or this document at any time without notice.
Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. Semtech warrants performance of its products to the specifications applicable at the time of sale, and all sales are made in
accordance with Semtech’s standard terms and conditions of sale.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT
APPLICATIONS, DEVICES OR SYSTEMS, OR IN NUCLEAR APPLICATIONS IN WHICH THE FAILURE COULD BE REASONABLY EXPECTED TO
RESULT IN PERSONAL INJURY, LOSS OF LIFE OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. INCLUSION OF SEMTECH
PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE UNDERTAKEN SOLELY AT THE CUSTOMER'S OWN RISK. Should a customer
purchase or use Semtech products for any such unauthorized application, the customer shall indemnify and hold Semtech and its
officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs damages and attorney fees which could
arise.

The Semtech name and logo are registered trademarks of the Semtech Corporation. The LoRa® Mark is a registered trademark of the
Semtech Corporation. All other trademarks and trade names mentioned may be marks and names of Semtech or their respective
companies. Semtech reserves the right to make changes to, or discontinue any products described in this document without further
notice. Semtech makes no warranty, representation or guarantee, express or implied, regarding the suitability of its products for any
particular purpose. All rights reserved.

© Semtech 2017

Contact Information

Semtech Corporation
Wireless & Sensing Products
200 Flynn Road, Camarillo, CA 93012
E-mail: sales@semtech.com
Phone: (805) 498-2111, Fax: (805) 498-3804
www.semtech.com
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