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To configure all the necessary tools to start working with the n-PN board, two main
elements need to be downloaded by the user.

* An Integrated development environment (IDE). Although the n-PN board can
support a wide variety of IDEs to work with, KEIL environment can be chosen for two
main reasons:

a. STM provides all the necessary LoRaWAN protocol drivers for the
microcontroller embedded in the n-PN board for this IDE.

b. KEIL IDE (MDK Version 5) is free for STM32F0 and STM32L0 microcontrollers
and due to the n-PN board has an STM32L0 microcontroller, we are allowed to
activate the license for this software environment (follow the
instructionshere).

e The Nimbus SDK which contains the minimum files to start working with the n-PN
board as well as some basic examples that the user can use as templates (Nimbus
SDK is based on STM32CubeExpansion_ LRWAN V1.1.4 and can be found in the next
repository: https://bitbucket.org/nimbus_it/pn_lora_node).

o After installing KEIL (MDK) IDE(and the license activated) and downloading the
Nimbus SDK, there are several basics examples (using LoRaWAN technology) which
the user can start working with. The examples can be found following the path:
LoRaWAN_Examples / STM32CubeExpansion_LRWAN V1.1.4 / Projects / Multi /
Applications / LoRa /.

e Open Any Example folder (Button folder for this example) and open MDK-ARM folder.


http://www2.keil.com/stmicroelectronics-stm32/mdk
https://bitbucket.org/nimbus_it/pn_lora_node
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e Open N-PN folder.
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e Open Button project (Double click on Button.uvprojx).

LoRaWAN Setup 2/12

Embedded Systems Research



http://www.n-blocks.net/nmodules/lib/exe/detail.php?id=nblocks%3Alorawan_setup&media=nblocks:n-pn_gs1.png
http://www.n-blocks.net/nmodules/lib/exe/detail.php?id=nblocks%3Alorawan_setup&media=nblocks:n-pn_gs2.png

n-Blocks LoRaWAN Setup

e WL el I TS,
ey Searc N-BN s|

Organize »  Includeinlibrary »  Sharewith »  Bum  New folder =~ @ @
S Favorites |- MName = Date modified Type Size

B Desktop ). mim32007:01 09/03/2018 15:24 File folder

{8 Downloads || Button.hex 22/02/2018 14:20 HEX File 117 KB

% Recent Places [ Button.uvguix.Manuel Caballero 09/03/2018 15:44 CABALLERO File 165 KB

% Dropbox | Button.uveptx 09/03/2018 13:52 UVOPTX File 32KB

i, OneDrive - Cork| E Button.uvprojc 16/02/2018 10:36 pVisions Project XEKB

& OneDrive - Perso || EventRecorderStub.scvd 22/02/2018 13:40 SCVD File 1KB

g| | startup_stm32072xs 05/01/20181442  SFile 12KB

Libraries

@ Documents

o' Music

Pictures

B videos
/& Computer L

& Local Disk (C)

a Storage (E:)

g NimbusAdmin {\ -

L 7 items

e The project is ready to be tested.
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a. KEIL IDE (MDK) may not have the libraries installed for the microcontroller
embedded in the n-PN board, so a pop-up window will appear asking us to install
those libraries. Just follow the instructions to install them up. You may reset your
computer after the installation.

b. If we double click on Button.uvprojx (a project file) and Windows does not recognise
the extension file, just choose KEIL (MDK).

Integrated Development Environment (IDE)

As stated, KEIL IDE (MDK) was chosen, this section explains the minimum configuration to
improve our work flow.

e Click on Options for Target...
¢ In Debug tab, make sure to use the right programmer (mostly ST-Link Debugger).
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¢ |In Debug tab, Click on Settings
e Make sure under Reset is chosen in Connect (Debug tab).

LoRaWAN Setup 4/12

Embedded Systems Research



http://www.n-blocks.net/nmodules/lib/exe/detail.php?id=nblocks%3Alorawan_setup&media=nblocks:n-pn_ide1.png

n-Blocks

LoRaWAN Setup

I BvPropcisipe_lor sode\LofeWaN_Exampber ST HubeExpaniion LRWAN V1.1 4\ Fropec op £ A -ARMT MBS prep - wVigmn |= @ =
File  Bdit Wiew Progedt  Plaah  Detug  Perphers  Tosl  SWS  Windew  help
MW@ s @] e [BPRAREFEE LD cwse  HAM Qe  SalE) A
EEES | W &A=
Froject P ) mene ) s v ¥
B S Prepect Bubton S0 | » Sraroen YTy &
5 mam320041 & Opticas for Target ‘mim32iI07x01" )
w3 Doc
® 53 Devers/BSP/Components Devce | Tomet | Cugut | Latig | User | ©Co+ | Aam | Lk Detug | s |
1 L Dwiveru/BSP/MLMIZLOE ™ Use Semimor  mih resbiciong !-Ili‘un . 128
@ 0 nPH_Board I Lt Spend 1o Fieal-Tme Settings
® O Devers CMES

G Drivery STMEI 0o HAL Dreve

M A mand) ¥ Losd Applcmon o Sstp F Fun o maind

intashcratien Fle:

i (3 ProjectsMDE-ARM

L Prejeety Appheataon

i [0 Meddewares/ Lo/ Care
L MiddewaresLora/Mac
i+ 3 MhiddewaresLoraMac Regiod
i (3 MiddewarenLora/LRilite
[0 Meddewarei Lo Crypta

B project [ 500is | (Frunmons | g ted
Baild Cutput

l

) Buitd Output | @ e in Files

¢ In Flash Download tab, make sure that Program, Verify and Reset and Run are
selected.

2 EPrayectiipe e nodeiLoRaWAN_Exsmpler S TM I ubefxparon_ LRWAN_VL LA\ Prost ot MU’ A ppie ations 'L o8 Buttan MOE-SAMUN- PR Botton wpeop - wVision
File Ege  Wiew Mojest Fash Debug  Pesiphersls Tesls  SVCS  Window  Melp

® 3 Drivers/B5P/Components
0 DebvaraBSPMLMEZLOAN]

& 0 n-PH_Beard

® 3 Drivars/CMWISIS

) 3 Deivers/STWVZIL0e: HAL Drivel

B erojest [ pocs | [} runctions | [l Ten

Build Output

NGW@| s B e [PRARFEEKD orwan FArAe eI
EEE S | ] mmsorn e E R ad )
projeet s O mmc ) s i
= %5 Pregece Butinn 201 ry Bin o
S s e I Cotions for Target ‘w3071 n
® G De

Duvice | Tarpet | Cutput | Lising | User | ©/C= | dam | ks Do | Ltian |

T Use Sulber i StCGS Selngs |
I Lisk Speed s Flasi-Trma

F Load Appbcaton ot Statup
[

F' Funio mand ' Load fppicsion of Sstp  F Funio man{)

F Use: [STirk Debagow =] Setngn

ng & conmectios with che lc_a
is ready ).

T 13 ) wsing 5THMIZ LRNAN

18 declared a3 false. This

] Buitd Output | CA Find In Fies

Embedded Systems Research

LoRaWAN Setup



http://www.n-blocks.net/nmodules/lib/exe/detail.php?id=nblocks%3Alorawan_setup&media=nblocks:n-pn_ide2.png
http://www.n-blocks.net/nmodules/lib/exe/detail.php?id=nblocks%3Alorawan_setup&media=nblocks:n-pn_ide3.png

n-Blocks LoRaWAN Setup

Firmware Structure

¢ |n Keil a project is structured as shown below:
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e The main folders are explained below:
o n-PN_Board: The b-l072z-Irwanl.c file defines all the pinout of the n-PN
board.
o Projects/Application: The main.c file for the application is placed into this
folder.
o N-PN/Sensors: The drivers for the external sensors embedded on n-PN board
are placed in this folder.

» Keil IDE does not show the header files until the project is compiled, once the project
is compiled, the header files can be found under the function files (clicking on the
cross sign next to the function file).

e Another important file is the header file called Commissioning.h which can be
found under the main.c file. This header file contains the necessary parameters to
configure your own LoRaWAN network: LORAWAN_DEVICE_EUI,
LORAWAN_APPLICATION_EUI and LORAWAN_APPLICATION_KEY( These parameters
can be obtained from The Things Network website).
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The Things Network

e The user can create an account on the THE THINGS NETWORK, to quickly get

started.
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o After creating the account, the user can add Applications and Gateways in the TTN

CONSOLE.
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¢ On the application page, the user can register devices under the devices section.
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* All the registered devices will appear on the Devices page.
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e The following information: LORAWAN _DEVICE_EUI, LORAWAN_APPLICATION EUI and
LORAWAN_APPLICATION_KEY can be obtained from the device overview page by
clicking on the selected device.
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e Similarly, a gateway can be added on the gateway page.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY
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