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Introduction

Scope

This document gives details on hardware and software for using and testing Insight SiP Combo
LoRa - BLE module ISP4520
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1. Recommended Documentation

The following documents and Dev Kits (software portion) are required to understand the complete setup
and programming methods:

Nordic Semiconductor Documents

+ nRF52832 Development kit User Guide (hardware section should be partially ignored -
Insight SiP development kit hardware replaces Nordic Semiconductor hardware).

+ nRF52 Series Reference Manual.

+ nNRF52832 PS (data sheet).

4+ S132 nRF52832 SoftDevice Specification.

4+ nRF5 SDK (for software development on the nRF51 and nRF52 Series).

To access documentation, go to:

<+ Official Nordic Semi website http://www.nordicsemi.com

4+ The Nordic Semiconductor Documentation library https://www.nordicsemi.com/DocLib
<+ Ask any Nordic related question and get help https://devzone.nordicsemi.com/questions
<+ For any question, you can also open a case on the http://www.nordicsemi.com

Software Dev kits

<+ nRFgo Studio.

+ nRF5 Software Development Kit (SDK) which includes precompiled HEX files, source code as well as
SES and Keil ARM project files.

4+ SoftDevices for nRF52832.

To access these files, go to www.nordicsemi.com and download the files. Instructions can be found in
Section 3.

Semtech Documents

+ SX1261-SX1262 Product Datasheet
4+ SX1261 Calculator Tools
+ Semtech Application Notes concerning SX1261/SX1262 and LoRa

To access documentation, information, go to https://www.semtech.com/products/wireless-rf/lora-
transceivers/sx1261
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Other Insight SiP documents

To complete the above, following documents are available on Insight SIP website or/and on request:

4+ AN190301 App Note — this document.
4+ DS4520 module data sheet.

+ ISP4520-XX-GW Gateway Board schematic “ISP4520C_GW_SCH”.
+ ISP4520-XX-TB Test Board schematic “ISP4520C_TB_SCH”
+ ISP130603 Interface Board schematic “SC130604”.
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2. 1SP4520 Dev Kit Hardware Content

1 x ISP4520-XX-GW

Gateway Board 1 x USB cable
1 x FPC 22 pin cable
1 x FPC 14 pin cable
1 x FPC 10 pin cable
1 x 2-lead patch cable

1 x ISP4520-XX-TB
Test Board

1 x ISP130603 Interface
Board with J-Link Lite

CortexM-9 JTAG/SWD
Emulator

Figure 1: ISP4520 Dev Kit content
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3. Software Installation

This paragraph describes the steps to follow for software installation.
1. Download and install the IDE of your choice:

a. Download and install Keil MDK-ARM from https://www.keil.com/demo/eval/arm.htm to your hard
drive. After installation, a Pack Installer window appears. Click on the “Packs” section and
“Check for updates”. After you can show in the Device section “Nordic Semiconductor” on the
left side of the screen and different Packs available on the right side of the screen. On the
“Packs” section, you can download and update Nordic example, nRF SoftDevice, nRF
DeviceFamilyPack, nRF examples..., etc ...Note that the free Keil MDK-ARM IDE is limited to
30k file size. For large applications a paid license is required.

b. Download and install Segger Embedded Studio (SES) from https://www.segger.com/downloads.
Go to https://license.segger.com/Nordic.cgi and fill the form. A free license key will be emailed
to you, start SES, go to Tools -> License Manager and activate your license. This option allows
compilation and loading of large applications.

2. Download and run the J-Link Software and documentation pack for Windows from
http://www.segger.com/jlink-software.html.

3. Go to www.nordicsemi.com and log in to your Nordic My Page account.

Go to Products and click on Bluetooth Smart/Bluetooth Energy. You will have access to the different
product:

a. nRF52 Series: Click on nRF52832 and on the download section you have access to the
documentation, SoftDevice, nRFgo studio, SDK ... etc ...

b. nRF52 Development Tools: You can download the last nRF5 SDK.

4. You can also download the SDK in the following link: https://developer.nordicsemi.com/.

5. Download and install nRFgo Studio (Make sure to download the last version updated).
Alternatively nRF Connect for Desktop (with the programmer plug-in) can be used for programming.
Go to https://www.nordicsemi.com/Software-and-Tools/Development-Tools/nRF-Connect-for-
desktop, download and install the latest version.
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4. Hardware Description

4.1. I1SP4520 Module

ISP4520 is a LoRa and Bluetooth Low Energy module with integrated
antennas.

Despite its small size of 9.8 x 17.2 x 1.7 mm, the ISP4520 module integrates
the Semtech SX1261-SX1262 chipset which is a LoRa transceiver dedicated
to long range loT applications. This chipset needs an external processor to
operate and is coupled with the Nordic Semi nRF52832 SoC. In addition to
the powerful ARM Cortex M4F MCU, this chip also provides BLE connectivity
for wireless set up and control of the LoRa chip.

ISP4520 also integrates all passives, crystals and DC/DC converters to optimize the power consumption.
And last but not least, it integrates a LoRa-BLE dual band antenna in the same package. This is a new
and unique concept developed by Insight SiP within a SIP package, it allows using a proprietary antenna
located inside the SiP module.

For more details, see Insight SiP module data sheet (document DS4520 module data sheet).

4.2. |ISP4520-TB Test Board

The ISP4520-TB Test Board / Mote consists of a module mounted on a PCB for prototyping and
testing purposes. It includes a connection to the ISP130603 Interface Board. ISP4520-TB has
dimensions of 55 x 75 mm2.

JTAG GPIO
header

Optional LoRa
RF connector

Debug header for Nordic
Evaluation Board

i) o
LoRs Extra =y
Conneztor J5
J7 J8 Js J10

(0]0] g‘g (0} O_B :g‘gi 08 1€ Egg J7 24 gg 25
9o, g, q g

25
Gbauy

External supply for JTAG &
Nordic Ev. Board header

10s available from
ISP4520 module

Figure 2: ISP4520-TB Test Board

22 pin FPC 10 pin FPC 14 pin FPC
connector connector connector
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It includes:

4+ ISP4520 LoRa - BLE module

4+ 4 x footprint for optional 2x5 pin / 1.27mm pitch connector for access to the ISP4520 GPIOs.

4+ 10 pin FPC connector on top side of the board.

4+ 14 pin FPC connector on top side of the board.

4+ 22 pin FPC connector on top side of the board.

4+ JTAG footprint for programming using 6 pin Segger Jlink Adapter
https://www.segger.com/products/debug-probes/j-link/accessories/adapters/6-pin-needle-adapter/

4+ 2 x 5pin header for programming using Segger Jlink interface contained in Nordic Evaluation Board.

4+ 2-pin header for power supply when using 6 pin JTAG or Nordic JTAG programming options.

<+ Footprint for optional external LoRa antenna.

The ISP4520C_TB electrical schematic is presented in document ISP4520C_TB_SCH.

4.3. I1ISP4520-GW Gateway Board

The RX Test Board / Gateway consists of a PCB integrating an ISP4520 module and a USB plug for
connection to a PC port com. It enables the communication with a TX Test Board / Mote in a point to
point connectivity mode through LoRa standards. ISP4520-GW Gateway Board has dimensions of
55 x 75 mm>.

15P4520C_GW_R1

o
o X, 5 OO

Power On
LED
FTDI USB to
serial adapter
JTAG GPIO
header

........

Reset button
Rlé‘ ‘Cl3

e = St

Figure 2: ISP4520-GW Gateway Board

10 pln EPC connector

connector
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It includes:

+ |SP4520 LoRa-BLE module

<+ 1 x mini-LED for Power ON indication

<+ USB-A connector

4+ 10 pin FPC connector for software loading via ISP130603 Interface board
+ FTDI USB-to-Serial adapter

<+ Switch button for ISP4520 reset sequence

The ISP4520C_GW electrical schematic is presented in document ISP4520C_GW_SCH.

4.4. I1SP130603 Interface Board

ISP130603 is the application type interface board that has dimensions of 100 x 80 mm2.
The ISP130603 electrical schematic is presented in document SC130604.

Set App Vcc

Reset button Integrated (Ve in mV = 500 + Jumpers)

Segger chipset

Www, 5690 /.com

« J-LINK OB
Equivalent to
PORT3 on
Supply connector nRF chipset
Optional external
5V DC
Power supply — ]
switch Ext / USB Equivalent to
PORT2 on
nRF chipset
Mini USB
RS232 port header
(RXD and TXD)
Equivalent to
PORT1 on
nRF chipset
RS232 port header
Current (RTS and CTS)
measurement )
pins Equivalent to
PORTO on
nRF chipset
14 pin FPC 10 pin FPC 22 pin FPC
connector connector connector
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4.5. ISP4520 Hardware setup

For normal operation, supply voltage is set either by the Interface board or by external supply. It can be
set between 2.2V and 3.6V max.

Warning

It is imperative to avoid powering the test boards from more than one power source at a time. This

applies to both 1S4520-TB and ISP4520-GW. This could lead to permanent damage to the 1SP4520
module.
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5. LoRa Applications

5.1. LoRa SDK

Insight SiP provides an SDK package containing source code for different LoRa applications. The
package will be supplied to ISP4520 module and Dev Kit customers on demand:

4+ Continuous waveform transmission: Transmit a constant frequency signal, used for debugging
purpose.

4+ Ping-Pong: Exchange simple LoRa packets between 2 devices

+ Temperature: Transmit LoRa packets containing temperature data from the I1SP4520-TB to the
ISP4520-GW

4+ Class A LoRaWAN: Example of Class A - LoRaWAN node (LoRaWAN gateway required).

+ These applications are written to be run on ISP4520 (nRF52832 target).

The nRF52 part is based on Nordic SDK v14.2.0 available at
https://developer.nordicsemi.com/nRF5 SDK/nRF5 SDK v14.x.X.

The LoRa part is based on Semtech/StackForce implementation from the develop branch (10-Oct-2017
commits, 4.4.1 release candidate) available at
https://github.com/Lora-net/LoRaMac-node/tree/ae0c9cc5d53ebbc11437dfe9711alc3alll4dchf.

The following nRF52832 hardware is used by the LoRa part and therefore shouldn’t be used for other
applications:

+ RTC2

+ SPI0 on pins P0.23, P0.25 and P0.26

4+ GPIO on pins P0.11, P0.19, P0.24 and P0.27
+ GPIOTE on pin P0.11

Detailed LoRa SDK directory tree shown below in Figure 4.

One project is available per application example and for each hardware platform and development
environment.

The SDK will evolve to include other features and support for ISP4520 JP and ISP4520_US as the
devices become available.

Keil v5 and Segger Embedded Studio are supported.

The Nordic SDK is not included in the archive. Download nRF5 SDK 14.2.0 17b948a.zip and extract to
<Your directory>\src\nordic_sdk.
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v 1SP4520_Source_Code

hex <«————  Precompiled hex files
v src
b apps
> ble_lora_sensor_demo‘
> lora_classA
> lora_ping_pong
> lora_rx_sensi =—  Application Examples
> lora_n_temp
> lora_tx_cw
v lora_tx_temp

W ISP4520_EU

> arm5_no_packs |
config —  Keil and SES Project files
> ses ]
v lora ]
> boards
N fhac L LoRaMac and Semtech
g o Drivers implementation
> system
v nordic_sdk -
> nRF5_SDK_14.2.0_17b948a
util

Figure 3: LoRa SDK directory tree

5.2. Temperature transmission from ISP4520-TB to ISP4520-GW
Description

In this example, one of the modules is configured as “LoRa temperature transmitter”; it measures the
local temperature using its embedded temperature sensor and then transmits the result via LoRa
packets to another module configured as “LoRa temperature receiver”. The receiver displays the remote
temperature on a serial terminal such as RealTerm (https://sourceforge.net/projects/realterm)

In the SDK, the “LoRa temperature transmitter” firmware is called “lora_tx_temp” and the “LoRa
temperature receiver” is called “lora_rx_temp”

Note: By default, in the development kit, the ISP4520_TB is loaded with the “lora_tx_temp” firmware and
the ISP4520_GW is loaded with the “lora_rx_temp” firmware.
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ISP4520-TB ISP4520-GW PC
T=25.5°C
x —> rx
Tlx T=25.5°C
= RX
T=26°
X 26°C
=3 RX
X T=26°C
= RX
LoRa UART

Figure 4: Temperature example

Firmware loading on ISP4520-TB
1. Select one of the methods:

a. Connect the ISP4520-TB to the ISP130603 Interface Board with the 10 pin FPC jumper cable
(0.5 mm pitch, provided in the Development Kit). Connect the provided USB cable from the
Interface Board ISP130603 to your computer.

b. Plug the ISP4520-TB USB to your computer. Connect an external JLINK probe with 6-pin
connector (not provided in the kit) to the ISP4520-TB JTAG connector.

Refer to picture of the hardware configuration below.
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Figure 5: ISP4520-TB firmware loading via embedded JTAG in Interface Board

Figure 6: ISP4520-TB firmware loading via JTAG using Segger JLink with 6 pin adapter

2. Start nRF Connect Programmer, drag and drop the lora_tx_temp_isp4520.hex in the “File Memory
Layout” box, and click “Erase & write”.
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1. Select your Jlink 2. Drag and drop the hex 3. Load file onto
device file here the chip
[ nR5 Connect v252 - Progoafnmes - o x

000050102411 ~

M save as fie

MBR or Application
- Z Wiite

iofa_tx_temp_isp4520 nhex e

@ Auto read memory
x00000000 — OxQ000BSED

{ 46560 bytes

Leg —
19231010 STYYET VEISMAL J-LIIA V¥ U LI WA £0 V10 10 17 N

1:3231.815 ! Probea: 50102211

1:3231815 | Model NRF52832_J0AA_REV2

1:3231.815 | RAM: 64Ki8.

11:3231.815 Flash: 512KB in pages of 4KiB

11:3233.038 | Reading device non-volatle memory. This may 1ake 2 few seconds |

11:3237.361 | Non-volatile memory has been read. 1 non-empty memory biocks identified

Figure 7: Loading "lora_tx_temp" with nRF Connect

Firmware loading on ISP4520-GW
1. Select one of the methods:

a. Connect the ISP4520-GW to the ISP130603 Interface Board with the 10 pin FPC jumper cable
(0.5 mm pitch, provided in the Development Kit). Connect the provided USB cable from the
Interface Board ISP130603 to your computer.

b. Plug the ISP4520-GW USB to your computer. Connect an external JLINK probe with 6-pin
connector (not provided in the kit) to the ISP4520-GW JTAG connector.

Refer to picture of the hardware configuration below.
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Figure 8: ISP4520-TB firmware loading via embedded JTAG in Interface Board

Figure 9: ISP4520-TB firmware loading via JTAG using Segger JLink with 6 pin adapter

2. Start nRF Connect Programmer, drag and drop the lora_rx_temp_isp4520.hex in the “File Memory
Layout” box, and click “Erase & write”.

3. If not done already, plug the ISP4520-GW USB to your computer. Download and install a serial
terminal software (RealTerm, putty, etc ...)

4. Select the port number associated with the ISP4520-GW. Configure the Port with Baudrate:115200,
Parity: None, Data bits:8, Stop bits: 1, Hardware Flow control: None
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Bm RealTerm: Serial Capture Program 2.0.0.70 - O *

app: LoRa »x temperature example s A
app: LoRa frame 11 veceived with RS —£3
temperature = 24.25 EC

app: LoRa frame 12 received with
temperature = 24.25 KC

app: LoRa flame 13 received with
temperature 24.25 KC

app: LoRa flame 14 received with
temperature = 24_.80 KC

app: LoRa flame 15 lec91ued with
temperature 24_88 kG

app: LoRa flame 16 received with
temperature = 24.80 EC

app: LoRa flame 1? received with
temperature 24_25 KRG

app: LoRa flame 18 received with
temperature 24,880 kG

app: LoRa flame 19 received with
temperature = 24.25 EC

app: LoRa flame 28 lec91ued with
temperature 24_88 kG

app: LoRa flame 21 received with
temperature = 24.00 EC

Display Port | Capture | Pine | Send | EchoPart| 120 | 1202 | 12CMise | Mise | An| Clear] Freeze| |
Statug
Baud |1152UU onrt |B j Open  Spy ¥ _ | Disconnect
Parity Data Bits) Stop Bits Sl (Alez Ceifie j ?s:[[; [[32,]]
= = = Recei |17
? None || @ Bbits | | @ 1 b 2 hits [~ Receive #on Char Mleie
~ E\Eflgn ‘ﬁ ?b!ts Hardware Flow Cantral [ Transmit Xoff Char. |13 D=
© Mark r Sb!ts * None (~ RTS/CTS inenck i _|DSR (8)
" Gpace || ¢ Sbits| | © DTR/DSR " RS4351ts " Raw _|Ring (9]
(* Telnet _ |BREAK
_ | Erar
You can use ActiveX automation to contrel me! Char Count: 1007 CPS:0 Port: 6 115200 8M1 None

Figure 10: Serial terminal with temperature

Note: If the port COM is not found and you get a “USB device not recognized”, try installing the Vitual
port COM drivers at https://www.ftdichip.com/Drivers/VCP.htm.

LoRa settings

The default LoRa settings used in this example are:
Bandwidth: 125 kHz

Spreading factor: 7

Coding Rate: 4/5

Frequency: 868 MHz

To change these settings, the source code needs to be modified on both ends.

1. Using Segger Embedded Studio, open the project named “tx_temp_ISP4520 EU.emProject” in
<Your directory>\src\apps\ lora_tx_temp \ISP4520 EU\ses
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2. Open main.c file and edit the following #define:

RF_FREQUENCY
TX_OUTPUT_POWER
LORA_BANDWIDTH

LORA_SPREADING_FACTOR

LORA_CODINGRATE

Project Explorer

|3 Debug

= x
D aE e @

| Code ‘

Project Items Data

Solution "tx_temp_|SP4520_EU’
4 [7] Project ‘tx_temp_ISP4520_EU"
4 23 Application  2fes
£] main.c
@ sdk_config.h
> [ Device 3fiss
3 DLoRa\boards\\spf#Ez{) Afies
4 {23 LoRa\boards\meu\nrfs2332
Q utilities.c
> (0 LoRavradio  2fies
(7 LoRa\system 4 fies
i [0 nRF Drivers Sfies
[ nRF_Libraries 13
¢ (I3 nRF Log 6fies
3 DnRF,Segger,RTT 3fies
3 DSeggerStartup Files 1fie

3. Go to Build -> Build
tx_temp_ISP4520 EU

defined( REGION_AS923 )

RF_FREQU

defined( GION_AUS1S )
RF_FREQUENCY

58 defined{ REGION_CN779 )
RF_FREQUENCY

defined( REGION_EUBES )
#define RF_FREQUENCY

defined( REGION_KR920 )
RF_FREQUENCY

defined( GION_INBGS )
RF_FRE MCY

defined( GION_UsS915 )
RF_FREQUENCY

6@ defined( REGION_U5915_}
RF_FREQUENCY

ENCY

"Please define a frequency

#define TX_OUTPUT_POWER
#define LORA_BANDWIDTH

#define
#define

LORA_SPREADTNG_FACTOR
LORA_CODINGRATE

#define
#define
#define
#define

LORA_PREAMBLE_LENGTH
LORA_SYMBOL_TIMEOUT
LORA_FIX LENGTH_PAYLOAD ON
LORA_IQ_INVERSION_ON

ca
@

HYBRID )

band i

Figure 11: LoRa settings in main.c

tx_temp_ISP4520 EU and

then go

A/ 14 dBm

A [@: 125 kHz,
A/ 1: 258 kHz,
£/ 2: 588 kHz,
/f 3: Reserved]
A/ [SF7..5F12]
A [1: 475,
A2 4/8,

Af 3 447,

A0 4r 4/8]

// Same for Tx and Rx
/S Symbols

to Target -> Download

4. Repeat with the ISP4520-GW using the lora_rx_temp project. All LoRa parameters (except
TX_OUTPUT_POWER) must be the same for both devices.
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5.3. Ping-Pong

Description

This example is a direct adaptation of ping-pong example provided with the SX126x drivers. Both
devices will exchange LoRa packets in a TX/RX point-to-point link. When one of the devices receives a
valid LoRa packet (Ping or Pong), it will notify the user the RSSI and the SNR of the packet and then will
transmit the other valid LoRa packet back to the other device.

ISP4520-TB ISP4520-GW
1
X PING |
I

RX
RX

RX

Figure 12: Ping-Pong example

Notifications of received packets are printed on the debug terminal. Open the JLink viewer
“JLINkRTTViewer.exe”. By default it is located in “C:\Program Files (x86)\SEGGER\<Your Jlink
version>\”.

Specify the target Device: NRF52832_ XXA and the interface: SWD.
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J-Link RTT Viewer ¥6.30i | Cenfiguration ¥
Connectien to J-Link
@ USE [ ]Serial Mo
O ICR/P
() Existing Session

Specify Target Device

| NRF52822_J)CAA v|

Script file (optional)

| unspecified |

Target Interface & Speed
SWD L (14000 | kHz

RTT Control Block
(®) Auto Detection () Address () Search Range

Figure 13: JLink RTT Viewer configuration

A window with the log should appear:

H J-Link RTT Viewer V6.30i - [m| X
File Terminals Input Logging Help

Log All Terminals  Terminal 0

> app: LoRa ping-pong example started.
> app: OnRxDone
> app: RssiValue=-31 dBm, Snrvalue=13
> app: OnBxTimeont
> app: OnRxDone
> app: RssiValue=-31 Snrvalue=13
> app: OnTxDone
> app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13
app: OnTxDone
> app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13
> app: OnTxDone
> app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13
> app: OnTxDone
> app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13
> app: OnTxDone
> app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13
> app: OnTxDone
app: OnRxDone
> app: RssiValue=-31 sSnrvalue=13

Enter Clear

RTT Viewer connected. 0.001 MB

Figure 14 : Ping-Pong logs
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Firmware loading

See Section 5.2 above for details about how to load firmware on the ISP4520.
LoRa settings

See Section 5.2 above for details about how to edit the LoRa settings in the firmware.

5.4. Class A LoRaWAN node
Description

This is an example of LoRaWAN end node implementation. It periodically sends a “Hello world!”
unconfirmed message to a LoRaWAN network.

The example supports both join procedures: Activation by personalization (ABP) and Over-The-Air-
Activation (OTAA). The selection of the join procedure is hardcoded in a configuration file.

LoRaWAN settings

In order to make it work with a LoRaWAN network, the user needs to edit the “commissioning.h” file with
all the necessary information such as:

4+ OTAA or ABP Join procedure

+ Device EUI: identifies the device, it can be manually set in the code or automatically generated using
NRF52832 device identifier.

<+ Application EUI: identifies the application.

+ Application Key. Used to generate session keys (OTAA only).

4+ Network Session Key: Encrypt the packets protocol data (ABP only).

<+ Application Session Key: Encrypt the packet user payload (ABP only).

4+ Device Address: indentifies a device on a particular network (ABP only). It can be manually set in the
code or automatically generating using nRF52832 device identifier.

1. Using Segger Embedded Studio, open the project named “loramac_classA_ISP4520 EU.emProject”
in <Your directory>\src\apps\lora_classA\ISP4520 EU\ses.

2. Edit the commissioning file to your needs.
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Project Items Code Data #ifndef _ LORA_COMMISSTONING H__
5] Solution "dassA_ISP4520_EU’ #define _LORA_COMMISSIONING H__
4 [T Project dlassA_ISP4520_EU"
a {23 Application  3fie 1.0k N4 /**
B2 Commisicning. then set to 1 the application uses the Over-the-Air activation procedure
=) Commissiening. * When set to @ the application uses the Personalization activation procedure
f2] sdk_configh #define OVER_THE_ATR_ACTIVATION 1

> [ Device  3fs
> [ LoRa\boards\isp4520 Afies
> [C LoRa\boards\meu\nrfs2832 11
4 {3 LoRa\mac  Gfes
> &) LoRaMac.c
» £2] LoRaMacCrypto.c
> &) LoRaMacHelper.c
> &) Region.c
> & RegionCommon.c
> &) RegionEUBER.c

> (1 LoRavradio  2fies
> [ LoRalsystem 47 * @remark see STATIC DEVICE EUI comments

/**@breif Indicates if the end-device is to be connected to a private or public network

#define LORAWAN_PUBLIC_NETWORK true

is LORAWAN_DEVIC
is automatically g ted by calling BoardGetUniqueId function

#define STATIC_DEVICE_EUI -]

/*¥@brief Mote device IEEE EUI (big endian)

> (1 nRF _Drivers &fies

> (L1 nRF_Libraries 13 fles

> [C3 nRF_Log  Gfies

> (L nRF_Segger RTT 2fies
> [ Segger Startup Files 17
> k3 Output Files

#define LORAWAN_DEVICE EUI {ex00, 8xBO, BX00, Bx00, Ox00, OX80, 0x08, 0x80}

r**@bricf Application IEEE EUI (big endian)

#define LORAWAN_APPLICATION EUI {ex00, 0x00, @x00, Ox00, Ox00, Ox00, Ox00, 0x80}
/*7orisf AES encryption/decryption cipher application key
sdefine LORAWAN_APPLICATION KEY {@x2B, @x7E, @x15, @x16, @x28, OxAE, OxD2, @xA6, BxAB, 8xF7, @x1S, @x388, @x89, OxCF, @x4F, @x3C}
/**@brief Current network ID
#define LORAWAN_NETWORK_ID (uint3z_t)a
to 1 DevAdd is LOR:
o @ DevAdd is

a pseudo random gen
BoardUniqueld value

E_ADDRESS

d using
h @ value derived from

or seeded s
#define STATIC_DEVICE_ADDRESS 1
/**@brief Device address on the network (big endian)

* @remark In this application the value is automatically gencrated using

a pseudo random gen a value derived from
BoardUniqueld value 1if DEVICE_ADDRESS is set to @

#define LORAWAN_DEVICE ADDRESS (uint32_t)exeeeesese

r**brief AES encryption/decryption cipher network session key

#define LORAWAN NHKSKEY {ex2B, @x7E, @x15, @x16, @x23, OXAE, OxD2, OxA6, @xAB, @xF7, @x1S, ©x33, @x@9, OxCF, @x4F, @x3C}

/77gbrief AES encryption/decryption cipher application session key

sdefine LORAWAN_APPSKEY {ex2B, @x7E, @x15, @x16, @x28, OxAE, OxD2, @xA6, @xAB, @xF7, @x1S, @x38, @x@9, OxCF, Ox4F, @x3C}

#endif // _ LORA COMMISSIONING H__

Figure 15: Commissioning.h file

3. Press “Start execution” (Green arrow at the top right of the IDE). An RTT debug terminal will open
and display the Join parameters. If using OTAA method a message will be displayed to confirm that
the device successfully joined the network.

Debug Terminal

Figure 16: Network joined using OTAA
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6. BLE Application

6.1. Preliminary

This paragraph shows you how to set up and program a simple BLE application. The example shown in

this chapter is the proximity application. This application alerts the user when connected devices are too
far apart.

For information about other BLE applications please refer to the ISP1507 application note available at
https://www.insightsip.com/products/bluetooth-smart-modules/isp1507.

6.2. Firmware loading
1. Connect the provided USB cable from the Interface Board ISP130603 to your computer.

2. Select one of the methods:

a. Connect the ISP4520-TB to the ISP130603 Interface Board with the 10 pin FPC jumper cable
(0.5 mm pitch, provided in the Development Kit). Connect the provided USB cable from the
Interface Board ISP130603 to your computer.

b. Plug the ISP4520-TB USB to your computer. Connect an external JLINK probe with 6-pin
connector (not provided in the kit) to the ISP4520-TB JTAG connector.

Figure 17: ISP4520-TB firmware loading via embedded JTAG in Interface Board
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Figure 18: ISP4520-TB firmware loading via JTAG using Segger JLink with 6 pin adapter

Start nRF Connect Programmer, drag and drop the ble_app_proximity pcal0040_ s132.hex in the “File
Memory Layout” box, and click “Erase & write”. The .hex is located in <your Nordic SDK>
\examples\ble_peripheral\ble_app_proximity\hex

Software window shown below.
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1. Select your Jlink 2. Drag and drop the hex 3. Load file onto
device file here the chip
S\ NORDIC
>
Fild
Device Memory Layout File Memory Layout
W\ Add HEX file =
2 \Reload files
© learfiles
Device
@ E
rd e
]
©
pplication
¥ wite
le_app_proximity_pca10040_s132. £ Read
Auto read memory
X00023000 — 0x0002DABS
3656 bytes
Log (o] |
14230483 | USHIg AU IAay 36,1, Py | 44 N
17:22.43.810 Parsing HEX file: C i Ra\E 20_Source_Code'srcinordic_sdkinRF5_SDK_14.2.0_17bg48a'examplesible_peripheralible_app_proximity\hex\ble_app_
17:2243.818 File was last modified at 14/11/2017 4 21:02:23
17:2243981  Dala block 0x00000000-0x00000968 (0x00000968 bytes lang)
17:2243981 | Dala block 0x00001000-0x000224A8 (0X000214A8 bytes long)
17:22.43.981 Data block: 0x00023000-0x0002DA88 (0x0000AAS8 bytes long)

17:22.43.988 SoftDevice detected, id 0x9D (S132 v5.0.0)

Figure 19: Loading "ble_app_proximity_pcal0040_s132" with nRF Connect

6.3. Testing on smartphone

1. On a smartphone download and install the nRF Toolbox application. The application is available on
both iOS and Android.

2. Start nRF Toolbox and select PROXIMITY.

3. Click ADD DEVICE to start scanning for suitable BLE devices. The proximity application advertises
as “Nordic_prox”. Select the device you want to connect to.

4. Now the user should be notified when both devices are getting far away.

Smartphone window examples shown below.
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PROXIMITY

Nordic_Prox -
F4:F3:16:CF:.D4:90 .‘I 00% @ &

nRF Toolbox

Nordic_Prox is getting away!

PROXIMITY MONITOR

ADD DEVICE

Wireless by Nordic

Figure 20: Proximity application
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