Insight SiP

It's in the

Use of ISP1507-AL
Evaluation Boards

Application Note AN181103

Introduction

Scope

This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy module ISP1507-AL, version with 192K flash and 24K RAM memories.
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1. Recommended Documentation

The following Nordic Semiconductor documents and Software Dev Kits are required to understand the
complete setup and programming methods.

Nordic Semiconductor Documents

4+ nRF52810 Development kit User Guide, hardware section should be partially ignored — Insight SiP
development kit hardware replaces Nordic Semiconductor hardware.

4+ nNRF52 Series Reference Manual.

+ nRF52810 Product Specification V.x.x — make sure you have the last document version updated.

4+ 5100 series SoftDevice Specification.

+ nRF5 SDK for software development on nRF52 Series.

To access documentation, information, go to:

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

<+ The Nordic Semiconductor Infocenter is a “comprehensive library” containing technical documentation
for current and legacy solutions and technologies http://infocenter.nordicsemi.com/index.jsp

+ 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.

+ S100 series SoftDevice, namely S112 and S132.

4+ Master Control Panel and/or nRF Connect application for Smartphone.

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

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

4+ AN181103 App Note — this document.
= DS1507 module data sheet.

= ISP1507-AL-TB Test Board schematic.
+ |SP130603 Interface Board schematic.
= ISP1880 Sensors Board schematic.
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2.

ISP1507-AL Dev Kit Hardware Content

1x ISP1507-AL-TB
Test Board

1 x ISP130603

Interface Board with
1 x FPC jumper cable 22 pin J-Link Lite CortexM-9
1 x FPC jumper cable 14 pin JTAG/SWD Emulator
1 x FPC jumper cable 10 pin

1 —
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3. Software Installation

This paragraph describes the steps to follow for software installation.

1. Download and install Keil MDK-ARM from https://www.keil.com/demo/eval/arm.htm to your hard
drive. After installation, you have two ways to launch a uVision project:

a. Open Keil uVision and 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.

File Packs Window Help
2 | peviee: Noraie semiconauctor - nRFs2832 st
o evices | Boards | o) [[a_Pads | ampies |

Search: - X e

NordicSemiconductor:nRF_ANT
- BLE

Device /| Su
=% AllDevices
# ABOV Semiconductor

NordicSemiconductor:nRF

NordicSemiconductor:nRF_Properita

NordicSemiconductor:n

NordicSemiconductor:nRF_SoftDevice_¢
- SoftDevice 5132
20.0-7.alpha (2015-12-18)
El-Previous
100-2.alpha (2015-06-17) Install
F_SoftDevice_S210 Install

Energy (Blustooth Smart) S132 SoftD:
r:nRF_SoftDevice 5132 - Previous Pack Version:
nts for Bluctooth Low Energy (Bluctooth Smart) $132 SoftDevice for N
ANT/ANT+ 5210 SaftDevice for Nordi nRF family.
mponents for Bluetooth Low Energy (Bluetooth Smart) and ANT/ANT+ 5310 SoftDevice foi

ARM Cortex-Md, 64 MHz 64 k& RAM, 512 kB ROM
423 Devices
275 Devices

ARM:CMSIS
ARM::CMSIS-Driver_Validation Install CMSIS-Drit
ARM:CMSIS-RTOS _Validation Install CMSIS-RT
lient & _Install /ARM mbed Client for Cortex-M devices
bedTLS : Install ARM mbed Cryj SSL/TLS library for Cortex-M devices
| Install | mbed 05 Schedh
1_Compiler Keil ARM Compi
(MC1000_DFP
(MC4000_DFP
Micrium=RTOS
K

On the “Packs” section, you can download and update Nordic example, nRF SoftDevice, nRF
DeviceFamilyPack, nRF examples..., etc ...

All the Packs are installed on the following directory:
C:\Keil_v5\ARM\Pack\NordicSemiconductor.

b. Or download the nRF5-SDK.zip (latest version) on the Nordic website and install it on your hard
disk drive (see section 4). Once you open a uVision project, an alert message invites you to
install DeviceFamilyPack. Download the latest version of the pack on the Nordic Semi website,
install it and then you can open your uVision project with success.

2. Download the latest version and run the J-Link Software and documentation pack for Windows from
http://www.segger.com/jlink-software.html.
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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 nRF52810 and on the download section you have access to the

documentation, SoftDevice, Master control panel, nRFgo studio, SDK ... etc ...
b. nRF52 Development Tools: You can download the last nRF5 SDK.

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

Download and install nRFgo Studio (Make sure to download the last version updated). During the
installation, windows will appear and propose you to install a version of Jlink driver (not the last one)
and also a version of nRF5x-Command-Line-Tools (not the last one). We recommend downloading
and install the last version of Jlink (see section 2 above) and to download and install the last version
of nRF5x-Command-Line-Tools available on the Nordic web site on the download section, for
example: https://www.nordicsemi.com/eng/Products/nRF52810

Download and install Master Control Panel (x86 is for 32 bits windows and x64 is for 64 bits
windows).

You can also download the Smartphone application “nRF Connect”’ available on the Play Store
(Android version) and on the App Store (IOS version).

|
December 1, 2018 Page 5/32 Document Ref: isp_ble_AN181103_R0.docx

Insight SiP - Green Side — 400 avenue Roumanille — BP 309 — 06906 Sophia-Antipolis Cedex — France — www.insightsip.com
The information contained in this document is the property of Insight SiP and should not be disclosed to any third party without written permission.

Specification subject to change without notice.


http://www.nordicsemi.com/
https://developer.nordicsemi.com/

msight SP APPLICATION NOTE
s all in the ISP1507-AL-TB

4. Hardware Description

4.1. Information about ISP1507-AL Module

ISP1507-AL is a Bluetooth Low Energy module with integrated antenna.

This module is based on Nordic Semiconductor nRF52810 2.4 GHz wireless SoC. nRF52810 integrates
NRF52 series 2.4 GHz transceiver, a 32-bit ARM Cortex™-M4 CPU, flash memory, and analogue and
digital peripherals. nRF52810 can support Bluetooth low energy and a range of proprietary 2.4 GHz
protocols. The ISP1507-AL module measures 8 x 8 x 0.95 mm3. The module integrates all the
decoupling capacitors, the 32 MHz and 32 kHz crystals, their load capacitors, the DC-DC converter
component, the RF matching circuit and the antenna in addition to the wireless SoC. For more details,
see Insight SiP module data sheet (document DS1507).

4.2. |SP1507-AL-TB Test Board
Board dimensions are 43.7 x 29 mm2, It encloses:

4+ ISP1507-AL BLE module

4+ 3 x FPC connectors in order to access the nRF52810
GPIOs:

- 1 x10 pin FPC connector on top side of the board.

- 1 x 14 pin FPC connector on top side of the board.

- 1 x 22 pin FPC connector on top side of the board.

+ 2 x 5 pin header for the Debug using Nordic Evaluation
Board

4+ JTAG footprint for the programming

The ISP1507-AL-TB electrical schematic is presented in
document Schematic_ISP1507-AL-TB.
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4.3. 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 (Vee in mV = 500 + Jumpers)

Segger chipset

www.segge/.com

+ J-LINK OB Equivalent to
oo ? ] PORT3 on
upply connector 1 Ll(PEBEE27% ' .- -HO_Z6 nRF chipset
Optional external ) ! o | RAROZ25 '
5v DC x

Power supply _
switch Ext / USB Equivalent to
PORT2 on
nRF chipset
Mini USB
RS232 port header
(RXD and TXD)

IR

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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4.4. I1SP1880 Sensors Board

ISP1880 Sensor Board is not included in the Evaluation Board and can be purchased separately. It has
dimensions of 32 x 26.5 mm?2 and encloses:

4+ ISP1507-AX BLE module.

4+ ST Micro LPS22HB barometer sensor.

4+ ST Micro LSM9DS1 accelerometer / magnetometer /
gyroscope sensor.

<+ Sensirion Humidity / Temperature sensor

<+ Jtag footprint for the programming

4+ USB female connector

4+ CR2032 battery holder

4+ Software to read/drive the sensors.

4.5. nRF5 series Development Dongle

NRF5 Development Dongle is not included in the Evaluation Board and can be purchased separately.

The reader should refer to the corresponding paragraph in nRF52832 Development Kit User Guide
document.

Dongle/Master can also refer to your Smartphone by downloading the Smartphone application
“nRF Connect” available on the Play Store (Android version) and on the App Store (IOS version).
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5. Basic Application using ISP1507-AL-TB Test Board

5.1. Basic BLE Proximity Application

This paragraph shows you how to set up and program a BLE proximity application on top of a SoftDevice
that will send data on a Bluetooth link from the ISP1507-AL-TB Test Board to the Master Emulator. In
order to use Bluetooth Low Energy radio, the software is loaded in 2 parts:

%+ S112 SoftDevice using nRFgo Studio (hex file, no source).
< Proximity Application using Keil uVision.

Then Master Emulator is connected and Proximity Application is launched.

S112 SoftDevice loading
1. Connect the provided USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507-AL-TB Test Board to the ISP130603 Interface Board with the 10 pin, 14 pin
and 22 pin FPC jumper cables (0.5 mm pitch, provided in the Development Kit).

3. Start nRFgo Studio.
4. Select nRF5x Programming.

5. Click Erase all.
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nRFgo
Eile View nRFE001 Setup Help
SEGGER to use:
NRF51822
QFAAHXO (0x007d)
RX sensit Region 1 (Appication) ADevie |uProgrem Abcational] ]
4 Bluetooth
nRF8001 Co... Programming of SoftDevice on nRF5x device
Dispatcher S S e
Trace TransL_. Fletoprogram:  151322_8.0.0_softdevice.hex
"::;w’zﬁ 7] Lock Softpevice from readback
n
SoftDevice size (k8): 0 +
[¥] Enable SoftDevice protection (UICR.CLENRO)
Size: 12848
vty | mesd ]
| Device Manager x
Address: 0x0
nRFSx Program... |
nRFSx Bootloader
nRF24LUL+ Boo...
Log
(<) Nordic Semiconductor ASA 2008-2015

6. Browse to SoftDevice hex file and click Program. The SoftDevice is available on the Nordic Website
or on the SDK folder by installing the nRF5-SDK and go to for example:
\nRF5_SDK 15.0.0 \components\softdevice\s112\hex\s112 nrf52_6.0.0_softdevice.hex

|
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™ nRFgo Studio

File View nRF2001 Setup Help
Features =

v 24GHz SEGGER to use: | 483016869 7| | Refresh
“ Front-End Tests
TX carrier wave output
RX constant carrier/LO leakage

;:? i c.::.aht:d s Region 1 (Application) Program SoftDevice  Program Application  Program Bootioader
SENSITIVI
¥ Bluetooth Programming of SoftDevice on nRF5x device
nRFE001 Configuration
Dispatcher Size: 92kB File to program: l_nrfEZ_G.l.O_soFtdevioe.hex | | Browse. .. |
T Translat:
Dri::t 'I[::tsl\::;e [ Lock SoftDevice from readback
nRF2002 SoftDevice size (kB): | 100 =

Address: 0x19000 Enable SoftDevice protection (LICR. CLENRO)

Region 0 (SoftDevice)
Size: 100 kB

Firmware: | Program ” Verify ” Read
Unknown (Id: 0x00b0)

Device Manager x
Motherboards
nRF3x Programming
nRF3x Bootloader
nRF24LU1T+ Bootloaders

Log

X

() Nordic Semicenductor ASA 2008-2015

Erase completed

Softdevice C:/Data/BLE/ISP1807/_Hex file/s140_nrf32_8.1.0_softdevice. hex programmed successfully

Erase completed

Softdevice C:/Data/BLE/ISP1507/Hex file/15P1507-AL/ Certif/s112_nrf52_6.1.0_softdevice.hex programmed successfully
_______________________________________________________________________________________________________________________|
December 1, 2018 Page 11/32 Document Ref: isp_ble_AN181103_R0.docx

Insight SiP - Green Side — 400 avenue Roumanille — BP 309 — 06906 Sophia-Antipolis Cedex — France — www.insightsip.com
The information contained in this document is the property of Insight SiP and should not be disclosed to any third party without written permission.
Specification subject to change without notice.



msight SP APPLICATION NOTE
s all in the ISP1507-AL-TB

Proximity Application loading

You can directly load the program application (hex file) through nRFgo Studio. Nordic have already
compiled file and it is available on the followed path, for example:

..\nRF5_SDK_15.0.0\examples\ble_peripheral\ble_app_proximity\hex\ble_app_proximity _pcal0040e_s112.hex

If you want to modify the application software example, you can use Keil uVision and follow
recommendation below:

1. Start Keil uVision.

2. Select Project then Open Project in order to open Proximity app. Make sure it is the right file project.
The project is locked, it is read only, if you want to modify it, you have to change the right in the file
App directory properties, for example:

..\nRF5_SDK 15.0.0\examples\ble_peripheral\ble_app_proximity\pcal0040e\s112\arm5_no_packs
\ ble_app_proximity_pcal0040e_s112.uvprojx.

3. Click Build Target and Load. If you have this message after click Load, it means that the power is
not enough and you have to increase the voltage by adding jumpers on the interface board.

g —B
JLink - Cortex-M Error g

| No Cortex-M SW Device Found

y/

OK

You can also load the hex file (generated after building target with keil uVision) by nRFgo studio in
the program application.
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™ nRFgo Studio

File View nRFB80015Setup Help

Features x

v 24GHz SEGGER to use: 433016869 ¥| | Refresh
v Front-End Tests
TX carrier wave output
RX constant carrier/LO leakage
TX/RK channel sweep

o Region 1 (Application) Program SoftDevice ~ Program Application  Program Bootloader
RX sensitivity
~ Bluetooth Programming of Application on nRF5x device
nRF2001 Configuration
Dispatcher Size: 92kB File to program: hnectedfpmx_nrfszsm_xxaa.hex| | Browse... |
Trace Translator
Direct Test Mode [ Lock entire chip from readback
nRF2002

Address:  0x13000

Region 0 (SoftDevice)

Size: 100kB Progem | Verfy | Read

Firmware:
Unknown (Id: 0x00b0)

Device Manager X
Motherboards
nRF3x Programming
nRF3x Bootloader

nRF24LU1+ Bootloaders

Log

(c) Nordic Semiconductor ASA 2008-2015
Application C:/Data/BLE/ISP1507/Hex file/ISP1507-AL/PROX with 32KHz connected/prox_nrf32810_sxaa.hex programmed successfully

The file project is located for example:

...\nRF5_SDK 15.0.0\examples\ble peripheral\ble_app_proximity\pcal0040e\s112\arm5 no_packs\ bu
ild\nrf52810 xxaa_s112.hex
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Master Emulator and Proximity Application

1. Connect nRF5 Dongle (Master Emulator) into a USB port on your computer.

2. Start Master Control Panel. If you have no master emulator found, you have to flash the dongle in
Flash programming section.

[ Flashprugramming I | —5 ogrammin
Select firmware: - Firmware programming ]

@ MEFW nRF51822 0.11.0
UART baud rate: 1000000 bps |
Latest and recommended version, supports highest throughput.

) MEFW nRF51822 0.9.0 Programming completed

UART baud rate: 115200 bps
Compatibility version. runs on lower baud rate.

[;ﬁﬁ*” cﬁﬁ‘_]

3. Click Start Discovery.

File Help
Master emulator
(com113- 680791841 ~| 680751841 connected

Scan for devices
Stop discovery

Discovered devices
(& Nordic_Prox (2xC9E7671F2E15) (-67dBm)

Log

[16:57:49.1] Ready

[16:57:49.1] SERVER: Server has started
[16:57:49.6] Device discovery started
[16:58:13.2] Device discovery stopped
[16:58:13.9] Device discovery startted
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4. After starting discovery, if no device appearing, disconnect and connect again the interface board
power supply.

5. If you have an error message as indicated in the photo, it means that the nRF5 Dongle is not
programmed.

&~ ]

Neo command complete event received.

>

For your information, please refer to the nRF51822 Development Kit User Guide document as
indicated in our application note ISP130301-DK1 part 4.5 on page 14-7. You can find this user guide
on the Nordicsemi website. The procedure to program the nRF51 Dongle is described on page 13. |
enclose a copy of the user guide for your convenience.

a. Open the Master Control Panel from the Start menu (Start > All Programs > Nordic
Semiconductor > Master Control Panel).

b. Make sure the Development Dongle is detected. The Master Emulator item list should show
COMNN-xxxxxxxxx (nn gives the COM port number; xxxxxxxxx is the SEGGER serial number
printed on the dongle). Restart the application if it doesn’t appear in the item list. Before
continuing, make sure you have selected the correct device by verifying the serial number in the
item list with the serial number printed on the Development Dongle.

c. When you use the Development Dongle for the first time, you must first program it
with the Master Emulator Firmware.

i. Inthe Master Control Panel menu click File and select Flash Programming.

ii. Click Browse. This opens a browser that automatically points to the location of the
mefw_nrf51822 <version>_firmware.hex (<version> will be replaced by a number giving
the version of the actual firmware).

ii. The Master Control Panel Firmware file is located in:
C:\Program Files (x86) \ Nordic Semiconductor \ Master Control Panel
\<version>\firmware\pcalO0O0O\MEFW_nRF51822_ <version>_firmware.hex.

iv. Select the Master Emulator Firmware file and click Open.

v. Click Program to start programming the selected device.

vi. When the programming is finished click Exit to go back to the main window.

6. Click Select Device.

7. On the following display, click successively on Bond, Discover Services and Enable Services.

|
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[E] Master

File  Help
Master emulator

[com113 - 680731841 ~| 680791841 connected

Device info
Device address: CIE7ETIFZE1S Bonded: True

Actions
Disconnect ] [ Bond '] [ Update '] [Dismversem’ms] [Disablesem’m DFU

Service Discovery
EI PrimaryService, Value: 02-18, Immediate Alert ((1802) P
| B CharacteristicDeclaration, Value: 04-0E-00-05-24, Properties: WriteWithoutResponse, Cha
i o NertLevel, {No values read)
E PrimaryService, Value: 03-18, Link Loss ((x1203)
{ [ CharactedsticDeclarstion, Value: 04-11-00-06-24, Properties: Read, Write, Characteristic L
: . MertLevel, (Mo values read)
B- PrimaryService, Value: OF-18, BatteryService (x180F)
(- CharacteristicDeclaration, Value: 12-14-00-19-2A, Properties: Read, Motify, Characteristic |

Battery Level, Value: 64 -
1 1 | v
Attribute value
LUID {0k Handle {): Display as UTF8 | Readlong | [ Read |
Value: @ hex () text [Write lorg l ’ Write ]
Leg
[17:00:21.7] ConnectionParameterUpdateResponse sent -

[17:00:22.0] Connection Parameters Updated. Connlnterval:500ms, Slavelatency:0, Supervisio...
[17:00:22.9] EnableServices({lx0015:1.))

[17:00:23.5] Updated handle 0015 with value [1, 0]

[17:00:23.5] Successfully updated the store value of CCCD

8. You can note Battery voltage is sent by the ISP1507-AL-TB Test Board to the Master Emulator via
the Bluetooth link. The application is written to send a value that changes cyclically.

9. You can also use the “nRF Connect” application which is available for iOS from App Store and for
Android from Play Store. Download, install and run the application, click to SCAN and select the
device: Nordic_PROX.

Notice

Please pay attention to the compatibility between the IC revision, the SoftDevice, the nRF5 SDK, etc,
Please read the compatibility matrix available on the “infocenter” website from Nordic:
http://infocenter.nordicsemi.com/index.jsp
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5.2. Direct Test Mode (UART)

This paragraph shows you how to set up and program the Direct Test Mode through the UART on
ISP1507-AL-TB Test Board.

Direct Test Mode Set-up
1. Connect the USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507-AL-TB Test Board to the ISP130603 Interface Board with the 10 pin, 14 pin
and 22 pin FPC jumper cables (0.5 mm pitch, provided in the Development Kit)

3. Onthe ISP130603 Interface Board, connect the 2-lead patch cable in order to connect:
e RXD to PO_08 (by default on the source code)
e TXD to PO_11// PO_06 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_06 does not exist and we have replaced by PO_11)
Make sure the RXD/TXD labels match for each wire. This matches the default setting if you are
using the Nordic Board PCA10040 in the SDK project (be careful: depending on the Nordic Board
version you are using, the ports used could be different, see next part: Direct Test Mode loading).

Direct Test Mode Loading
1. Start Keil uVision.

2. Select Project then Open Project in order to open Direct Test Mode application:
..\\RF5_SDK 1500examplesdtmidirect test mode\pcal0040e\blankarmb\direct test mode_blank pcal0040e.uvprojx

Warning

Regarding the Nordic Board you are using, the RX and TX pin number could be different. In the following
pictures, the Nordic board PCA10040 is used (you can modify the Nordic Board model in: Flash >

Configure Flash Tools - C/C++, by writing the correct Board name in the “Define” area with the name
indicated in the boards.h).
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Ins|qht S|P APPLICATION NOTE
ISP1507-AL-TB

File Edit View Projml Debug Peripherals Tools SVCS Window Help
(15 d @] » |8 pownload REBB|FEEEL® Hae al X EERY
i ey = a2 ev@
Project Configure Flash Tools... [ = &7 main.c |
=% Project: direct_test mode blank_pca 1[]/* Copyright (c) 2014 Nordic Semiconductor. All Rights Reserved.
B %7 nrf51422 o@c 2 *
=5 Application 3 * The information contained herein is property of Nordic Semiconductor ASA.
Elﬁ ek 4 * Terms and conditions of usage are described in detail in NORDIC
- 5 | ~ SEMICONDUCTOR STANDARD SOFTWARE LICENSE AGREEMENT.
) ble_dtm.h €| »
) boards.h 7 | * Licensees are granted free, non-transferable use of the information. NO
D bsph 8 | ~ WARRANTY of ANY KIND is provided. This heading must NOT be removed from
[T cmsis_armcch ([ Svehermtles
= 10 | *
ﬁ compiler_abstraction g L «y
[T core_cm0.n 12 F#ifndef BOARDS_H
f 13 | #define BOARDS_H
i i Dovee | Tt it | | or [t | k| o | it
< ! 15 | #include "nrf_gpio.h"
57 nfh 16 = o Symbols
[T nsth 17 (J#if defined (BOARD_NRF6310) e lm1
%7 nif5t_bitfields.h 18 #include "nrf6310.h" 2
BT st deprecatedsh 19 | #elif defined(BOARD_PCA10000) Undeine: |
2 . 20 #include "pcal0000.h"
1) nri6310.0 21 | #21if defined(BOARD_PCA10001) - Language / Code
g 35 | se1is aetunea (30ARD PCR10002) e Ll e
3 z::::‘:'h 24 finclude "pcal0000.n" Optimization: [Level 3(03) ~ I Enum Cortainer always int drepeched 13
. 25 | $#e1if defined (BOARD_PCA10003) I~ Optimize for Time ™ Plain Charis Signed ™ Thumb Made
T system_nfSLh 26 #include "pcal0003.h" ™ Spit Load and Store Mot I~ Read-Only Postion Independert No Acko ickides
[d Documentation 27 | #21if defined(BOARD_PCA20006) )
© Board Support 28 #include "pca20006.h" [V One ELF Section per Function I Bead:Wite Postion independent [ C39 Mode
@ cvsis 29 | #elif defined(BOARD_PCA10028)
30 #include "pcal0028.n" nchude [\ El
29 Device 31 | #elif defined(BOARD_PCA10031)
@ 9 nRF_BLE 32 #include "pcal0031.n" con;"‘i [Fess
@ oRE Drivers 33 | #21if defined (BORRD_PCA10036)
N 34 #include "pcal0036.h" Compiler c-cpquex—MD—D EVAL -D. MlCROLIBgO.’i—ap:samemnﬂ(—sph sections - .\.\.. <99 &
35 | #elif defined(BOARD_PCA10040) control || C:\Keil_v5\ARM\Pack AnRF_Examples\1 _test_mode -
36 #include "pcal0040.n" i
37 | #elif defined(BOARD WI51822)
38 #include "wt51822.h"
39 | #elif defined (BOARD_NS5DK1) OK | | Cancel | | Defaults |
40 #include "n5_starterkit.n"
41 | #21if defined (BORRD_CUSTOM)
42 #include "custom board.h"
43 | #else
44 | #error "Board is not defined"
45
46 | #endif
<l I N 47 |+

1 —
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File | Edit View Project Flash Debug Peripherals Tools SYCS Window Help

=ﬂﬁﬂﬁ\;ﬂ @ c|es|rn R R IE 1| @ womrowreon-l B # @ 0 0 & @|ET X
CEE S| 8 s e EE R
Project B P pcatosson T mainc |
E‘% Project: direct_test_mode_blank_pca 34 | #define BSP_LED 2_MASK (1<<BSP_LED 2)
L5 nrfS2832 sxsa 35 | #define BSP_LED_3 MASK (1<<BSE_LED_3)
=% Application s
I 37 | #define LEDS_MASK (BSP_LED_0_MASK | BSP_LED 1 MASK | BSP_LED_2 MASK | BSP_LED_3_MASK)
E-4] mainc 38 |/~ all LEDs are lit when GPIO is low */
] ble_dtmh 39 | #define LEDS_INV_MASK LEDS_MASK
ﬁ boards.h 40
T bsph 41 BUTTONS_NUMBER 4
) 42
£T emsis_armech 43 BUTTON_START 13
ﬂ compiler_abstraction 44 BUTTON 1 13
@ core_cmd.h 45 BUTTON_2 14
ﬁ core_cmFunc.h 46 BUTTON_3 15
i st 47 BUTTON_4 186
core_crminstr. 43 BUTTON_STOP 16
57 core_emSimdh 49 BUTTON_PULL  NRF_GPIO PIN_PULLUP
T nth 50
5 nfS1_to_ndf52h 51 BUTTONS_LIST { BUTTON_1, BUTTON_2, BUTTON 3, BUTTON_4 }
52
& mris2h 53 BSP_BUTTON_O  BUTTON_1
5T nifs2_bitfields.h 54 BSP_BUTTON_1  BUTTON_2
%7 n_gpio.h 55 BSP_BUTTON 2  BUTTON_3
T pesl0na0h 56 BSP_BUTTON_3  BUTTON_4
57
L stdboolh 58 BSP_BUTTON_0_MASK [1<<BSF_BUTTON_0)
-1 stainth 59 BSP_BUTTON_1_MASK [1<<BSF_BUTTON_1)
T system_nit52h &0 BSP_BUTTON_2 MASK [1<<BSF_BUTTON_2)
E3 Documentation 61 BSP_BUTTON_3_MASK [1<<BSF_BUTTON_3)
62
& Board support 63 BUTTONS_MASK  0x001EQ0D00
oM 64
4 Device [ RX_PIN_NUMBER &
) nRF BLE 66 TX_PIN_NUMBER 6
& mRED 67 CTS_PIN_NUMBER 7
nRE_Jnvers 68 RTS_PIN_NUMBER S
69 HWEC t
70
71 SPIS_MISO_PIN 28 // SPI MISO signal.
72 SPIS_CSN_PIN 12 // SPI CSN signal.
73 SPIS_MOSI_PIN 25 // SPI MOSI signal.
74 SPIS_SCK PIN 28 // SPI SCK signal.
75
76 SPIMO_SCK_PIN 29 // SPI clock GPIO pin number.
77 SPIMO_MOSI_PIN 25 // SPI Master Out Slave In GPIO pin number.
78 SPIMO_MISO PIN 28 // SPI Master In Slave Out GPIO pin number.
79 | #define SPIMO_SS PIN 12 // SPI Slave Select GPIO pin number.
80
4| | _’l 81 | #define SPIM1_SCK PIN 2 /f SPI clock GPIO pin number.

L

= Proje:tl@ﬁooks | {3 Func...| O, Temp..|

3. Click Build Target and Load.

4. If you have the next error message, it means that you have not enough RAM to flash algorithm.

|
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEda| s @] | | oo 2 U | @ baua Has @le & e&@)
S EE e L;| §3| nits122 oab_s110_spi &&= e®
Project i@ [3 mainc | v x
=523 nrf51822 sxab_s110_spi (128K) 1[/* Copyright (c) 2014 Nordic Semiconductor. All Rights Reserved. -
£3 Source Code 2| « I
main.c Semiconductor ASA.
£3 Libraries 4 ~ RDIC L
i 5 | [ JLink - Cortex Error: C\Keil vS\ARM\PACK\ordicSemiconductorinRF. DeviceF. ==
_advdata. % —
2pp_timer.c 7 ormation. NO
app_button.c 8 3 : removed from
softdevice_handler.c 5 Cannot Load Flash Programming Algorithm !
[£] ble_debug_sssert_handler.c 10
{7 ser_codecs 11
&8 ser_codecs mw 12
(21 ser_utils 15k
14
(3 ser_hal
15 | = Gdefgroup ble_sdk app_dtm main main.c
{7 ser_hal_serial B2 | - &g
& cmsis )
17 x :
& Device e | ~ i B p— file.
19 | *
20 | = activation example.
21 | */ E Error: Flash Download failed - “Cortex-M0'
a5 L
23
22
25
26
P ——— e
28 "ble_advdata.n”
29 "ble_detm_app.h"
30 "boazds.n"
31 "nordic_common.h"
32 "softdevice_handler.h"
33
34 #define DTM_INIT_BUTTON_PIN_NO BUTTON_0 /**< Button to initializing DTM mode on co
35
36 .= READY_LED_PIN_NO LED_0 /**< LED indicating that the example is re
37 DTM_READY_LED_PIN NO LED_1 /**< LED indicating that the connectivity
38 #define ASSERT_LED PIN NO LED 7 /**< Is on when application has asserted.
39 e
E Project | @ Books | {3 Functions | 0y Templates| || « [ n J »
Build Output 1B
Watchpoints: 2 A
JTAG speed: 2000 kiz
Insufficient RAM for Flash Algorithms ! | o
srEETEE ]
Erzor: Flash Download failed - "Cortex-MO" =
< il v
* JLink Info: FPUNit: 4 code (BP) slots and 0 literal s J-LINK / J-TRACE Cortex L1cL

5.  You can modify the size of the RAM Algorithm in:
Flash = Configure Flash Tools... and on the windows click on Debug 2 Settings
Click on Flash Download and modify the size (put 0x02000).

_ - —
[ Options for Target 'nrf51822_xxab_s110_spi (128K)’ - — [ Cortex JLink/JTrace Target Driver Setup p— [

Device | Target | Output | Listing | User | C/C++ | Asm | Linker { Debu Debug | Trace  Flash Download |

" Use Simulator Settings || @ Use: [J-LINK /J-TRACE Cortex i~ Download Function RAM for Algorithm
I Limit Speed o Real-Time Lofp  © EmseFulChip ¥ Program
‘a % Erase Sectors [V Verfy Start: |(20000000
[V Load Application at Startup ¥ Runto main() [V Load Application at Startup ¥ Run to main() " DonotErase |V Resetand Run
Intialization File: Intialization File: —F ing Algorithm
| o] LEa ] o e | i i Devics Type | Address Range I
Restore Debug Session Seftings —————————————— Restore Debug Session Settings On-chip Flash 00000000H - 001FFFFFH

¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memory Display [V System Viewer ¥ Memory Display ¥ System Viewer

Start: l Size:]

CPUDLL: Parameter: Driver DLL: Parameter:
[sarmcu3.DLL [ [sarmcwM3DLL | FSE
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pARMCM1.DLL [oCMO [TARMCM1.DLL [oCMO

OK |  Cancel |  Defauts | Help

= — = — = =)

oK | Annuer Sppiquer | |

6. Click OK and load again the project.
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Direct Test Mode Testing
1. Start nRFgo Studio.

2. Select Direct Test Mode.

tudio - Direct
File View nRF8001 Setup Help
Features X - -
SR Direct Test Mode UART interface
4 Front-End Te... || Setupon [ v] [ Program
TX carrie... =
RX const.. Com port |COM28 ¥ I[Refre§1 list of com ports]
TX/RX c... Mode
RXsensite. || @) Transmit ©) Receive
4 Bluetooth
nRF8001 Co... Channel
Dispatcher o -
Trace Transl... @ single _) Sweep
Direct Test... —
nRF8002 Channel 19 =
Payload model [Constmt carrier B ]
Payload length ;1 bytes | 7‘
Packets received N/A
Start test

Device Manager x
Motherboards
nRF5x Program...
nRF5x Bootloader
nRF24LU1+ Boo...

3. For details on how to use the Direct Test Mode, press F1 to open the nRFgo Studio help.

Notice

Erase all before loading Direct Test Mode program. The SoftDevice must not be loaded, only the

Program Application with uVision or with nRFgo studio in “Program Application” (load the .hex generated
by uVision).
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5.3. UART Mode Example

This paragraph shows you how to set up and program a communication by sending some characters
through the UART interface on ISP1507-AL-TB Test Board. This example just echoes input characters
from the PC terminal.

UART Mode Set-up
1. Connect the USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507-AL-TB Test Board to the ISP130603 Interface Board with the 10 pin, 14 pin
and 22 pin FPC jumper cables (0.5 mm pitch, provided in the Development Kit)

3. On the ISP130603 Interface Board, connect the 2-lead patch cable in order to connect:

o RXD to PO_08 (by default on the source code)

e TXD to PO_11 // PO_06 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_06 does not exist and we have replaced by PO_11)

e CTSto PO _14 // PO_07 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_07 does not exist and we have replaced by PO_14)

e RTS to PO_15// PO_05 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_05 does not exist and we have replaced by PO_15)

Make sure the RXD/TXD and CTS/RTS labels match for each wire. This matches the default setting

if you are using the Nordic Board pcal0040 in the SDK project (be careful: depending on the Nordic

Board version you are using, the ports used could be different, see next part: UART Mode loading).

CTS and RTS are needed because in the UART process when the TX is ready to send (RTS), the

RX needs to allow the TX send datas (CTS) and vice versa.

UART Mode Loading
1. Start Keil uVision.

2. Select Project then Open Project in order to open UART example application:
...\nRF5_SDK_ 15.0.0\examples\peripheral\uart\pcal0040e\arm5_no_packs\uart_pcal0040e.uvprojx

3. Click Build Target and Load.

Note

Nordic have already generated the hex file “uart_pcal0040e.hex” available on the SDK folder, for
example:

...\nRF5_SDK_15.0.0 \examples\peripheral\uart\hex\uart_pcal0040e.hex

Insight SiP can provide also the Hex files on demand at contact@insightsip.com
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UART Mode Testing

1. Download and install the program “Putty.exe” (or equivalent like TTERM for example) in order to
configure the baudrate, the port COM, .. etc ...

Category:

—I- Session

= Teminal

- Keyboard

... Bell

- Features

=I- Window

- Appearance
- Behaviour

Options controlling local senial lines
Select a senial line

Serial line to connect ta COM28

Corffigure the senial line
Speed (baud) 38400
Data bits 8

o )

- Translation
- Selection
- Colours

=I- Connection

- Data

.. Praxy

- Telnet

. Rlogin

Stop bits 1

) Mooe v
RTS/ACTS -

Flow control

Cancel

About Open ] I

2. Click to Open.

3. You can write and/or delete some characters. Sometimes you have to reset the ISP130603 Interface
Board in case if it is not working.

-
P COM28 - PuTTY

4. Press ‘q’ to exit

|
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5.4. BLE UART Mode Example

This paragraph shows you how to set up and program an example that emulates a serial port over BLE.
In the example, Nordic Semiconductor's development board serves as a peer to the phone application
"nRF UART", which is available for iOS from Apple Store and for Android from Play Store. In addition,
the example demonstrates how to use a proprietary (vendor-specific) service and characteristics with the
SoftDevice. In order to use Bluetooth Low Energy and UART interface, the software is loaded in 2 parts:

e The SoftDevice: S112 (or S132)
e Dble_app_uart using Keil uVision.

UART Mode Set-up
1. Connect the USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507-AL-TB Test Board to the ISP130603 Interface Board with the 10 pin, 14 pin
and 22 pin FPC jumper cables (0.5 mm pitch, provided in the Development Kit)

3. On the ISP130603 Interface Board, connect the 2-lead patch cable in order to connect:

o RXD to PO_08 (by default on the source code)

e TXD to PO_11// PO_06 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_06 does not exist and we have replaced by PO_11)

e CTSto PO _14 // PO_07 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_07 does not exist and we have replaced by PO_14)

e RTS to PO_15// PO_05 by default (could be defined/changed on the main source code. For the
ISP1507-AL, PO_05 does not exist and we have replaced by PO_15)

Make sure the RXD/TXD and CTS/RTS labels match for each wire (be careful: depending on the

Nordic Board version you are using, the ports used could be different, see next part: UART Mode

loading).

CTS and RTS are needed because in the UART process when the TX is ready to send (RTS), the
RX needs to allow the TX send datas (CTS) and vice versa.

S112 SoftDevice loading
1. Start nRFgo Studio
2. Select nRF5x Programming

3. Click Erase all

4. Browse to SoftDevice hex file and click Program. The SoftDevice is available on the Nordic Website
or on the SDK folder by installing the nRF5-SDK and go to, for example:
\nRF5_SDK_15.0.0 \components\softdevice\s112\hex\s112_ nrf52_6.0.0_softdevice.hex
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UART Mode Loading

1. Start Keil uVision.

2. Select Project then Open Project in order to open ble_app_uart application:
..\nRF5_SDK_15.0.0\examples\ble_peripheral\ble_app_uart\pcal0040e\s112\arm5_ no_packs\ble_
app_uart_pcal0040e_s112.uvprojx

3. Click Build Target and Load.

Note

Nordic have already generated the hex file “ble_app_uart_pcal0040e_s112.hex” available on the SDK
folder, for example:

..\nRF5_SDK 15.0.0\examples\ble_peripheral\ble_app_uart\hex\ble_app_uart_pcal0040e_s112.hex

Insight SiP can provide also the Hex files on demand at contact@insightsip.com
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BLE Mode Testing

1. Download and install "nRF UART 2.0" on your iOS or Android device, which is available for iOS from
App Store and for Android from Play Store.

2. Run the App, click to Connect and select the device: Nordic_UART.

nRF UART v2.0 nRF UART v2.0 nRF UART v2.0
Connect nRF UART v2.0 Disconnect Disconnect
. [11:11:17] Connected to: Nordic_UART [11:11:17] Connected to: Nordic_UART
Select a device [11:11:28] TX: allo

Nordic_UA

Send

Device: Nordic_UART - ready

LEAT je pour >
Tj2)3)J4)]5)6]7)8]9}0
ajzjejrjtjviufjifjolp
qisld]fjglhlilk]!m

wilxjcfv]bln

«a
Send
Sym « Frangais(FR) » . «

Device: <Select a device> Device:  Nordic_UART - ready

3. You are now able to send and receive data through the BLE. Next step is to establish the
communication with the UART interface.

UART Mode Testing

1. Download and install the program “RealTerm” (or equivalent like Putty, TTERM for example) in order
to configure the baudrate, the port COM, .. etc ...

lDiSDhiPIPort | Capture | Fine | Send | EchoPart| 12C | 1202 | 12CMisc | Mise | An| Clear| Freeze| 7|
(5] f'_g‘s = Half Duplex —Statu_s—
g ﬂﬁg:' newLine mode _ | Disconnec!
 Henlspage] | [ Invet [~ 7Bits _|R=D2)
il e | BioEreian _ITHD (3)
(C ﬁ.tasx Data Frame: TS (e
F intl 185 Bytas |2 ﬂv _|DCo)
o I Singe _Gul B DSR (B
" Binary _IRing (3]
" Mibble Fows Cols | BREAK
- fEey | TemindFont| [15 2] B0 2] I Sclback JEror
|Char Count:10 CPs:0 Port: 28 38400 M1 RTS, Y
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Displa_l,l Captwe | Pins | Send | EchoPart] 12c | 1202 | 12CMisc | Misc | An| Clear] Freeze| ?|
T Statuz
Iﬁaud ]38400 L]Eort ]28 ZII Open Spy IEW _ | Disconnect
Parity Data Bits | ~5top Bits SRR AR e j ?:jg [[g]]
B i = Recei 7
& More | @ Bhits|| & 1bt € 2bis B sy S S mCTs @
o ; i :
2 E\Eflgn ' ?b?ts e S [~ Transmit Xoff Char: [19 _|DeD )
" Mark ; B b?ts (" None winsock is: WIDSR )
" Space Shits || € DTR/DS H " Raw _|Ring (9)
* Telnet __|BREAK,
_ | Emor
You can use ActiveX automation to control me! Char Count:10 CP5:0 Port: 28 38400 8N1 RTS/

Display | Port | Capture | Pins EchoPert| 12C | 1202 | 12CMise | Mise | An| Clear| Freeze| 7|

Status

EOC hry .
||yes jISenduumbersl Sendgscll M +R| | — gefors _| Disconnect
¥ +LF _|R®D ()

=1 Send Numbers| SendAsCil [FE=ER Ll 17D (3)

[ +LF
-~ —~ CTS (8
ﬂ ﬂﬂ Repeats |1 ﬂ I Literal I~ Stip Spaces [ vcre | |3MBUS B u 15}

_|Dcoq
Dump File to Port WIDSR (6]
|c:\temp'\capture.txt ﬂ J SendFile | 3 Stop | Delays |0 3|0 = _|Ring (3
___________ | BREAK
Bepeats W m _ |Emar
You can use ActiveX autemation to centrol me! Char Count:10 CP50 Port: 28 38400 8N1 RTS:

2. Click to Send, write some characters and click to “Send ASCII”.

ﬁ RealTerm: Serial Capture Program 2.0.0.70 == & | o
nRF UART v2.0
Disconnect
[11:11:17] Connected to: Nordic_UART
[11:11:28] TX: allo
[11:11:50] RX: yes
| Send
Display | Port | Captue| Pins  Send |EchoPort| 120 | 1202 | 12CHise | Misc | An| Clear Freeze| ?| Device:  Nordic_UART - ready |
Status
E0L Ay . LEAT | je | ur >
|ves = | Send Mumbers| Send 4SCIl | +CR [ Before _ | Disconnect ] po
¥ +LF I After _|RXD(2) 1213145161 7)1819)0
[ = | Send Mumbers|  Send 25CI F +E§ _|T=D 3
4 3
ﬂﬂﬂ Repeats |1 j: [~ Literal [ Sihip Spaces [ +oe sMBUs 8 -] !EE%[[?]] ajzjejrjtjyjujijojp
Durnp File to Port W DSF (E) -
s d f h k I'm
‘c:\lemp\:aptule.txt j J Send Eile x Stop | Delays |0 30 3 _|Ring [9) q 9 )
,,,,,,,,,,, _|BRE&K
aepeas [T 3] [0 3] e + wWXx cvbn e
You can use ActiveX automation to control me! Char Count10 CP&:0 Port: 28 38400 8N1 RTS/ Smy . ¢ e - 1<

3. The communication is established, you are now able to emulate a serial port over BLE.
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6. Basic Sensor Application with ISP1880

This paragraph shows you how to set up a Sensor application with ISP1880 Sensors Board that will
send data via the Bluetooth link to the Master Emulator or to an Apple Device.

Two types of demonstration are presented. The first one is directly executable with hardware and
software provided in the Development Kit using Master Control Panel application. The second
demonstration requires the use of an android or an iOS device.

6.1. On Master Control Panel and/or with nRF connect app

1. Place the CR2032 lithium battery into the battery holder.

2. Connect nRF51 Dongle (Master Emulator) into a USB port on your
computer, or use your Smartphone and launch “nRF connect” application.

3. Start Master Control Panel or launch “nRF Connect” app.

4. Scan and search the ISP1880 sensor.
5. Connect to the device

6. Once you are connected to the sensor, you can read the information related to the sensors by
selecting the UUID corresponding, for example:

a. UUID starting by b8c71100 ... is related to the BLE configuration (connection interval, name of
the device ...)

b. UUID starting by b8c71200 ... is related to the environmental sensors: humidity, pressure and
temperature

c. UUID starting by b8c71300 ... is related to the motion sensor: accelerometer
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BN @ 450 30% @ 14:04

Devices DISCONNECT :
ISP1880
BONDED ADVERTISER F7:51:36:EA:4A:A3 X
CONNECTED .
NGTEONBED CLIENT SERVER @

Generic Access
UUID: 0x1800
PRIMARY SERVICE

Generic Attribute
UUID: 0x1801
PRIMARY SERVICE

Device Information
UUID: O0x180A
PRIMARY SERVICE

Unknown Service
UUID: b8¢c71100-dd70-4c5a-b872-184eac50d00b
PRIMARY SERVICE

Unknown Service
UUID: b8¢71200-dd70-4c5a-b872-184eac50d00b
PRIMARY SERVICE

Unknown Service
UUID: b8¢c71300-dd70-4c5a-b872-184eac50d00b

PRIMARY SERVICE

Wireless by Nordic

7. To switch off ISP1880 Sensor Board, remove battery.
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6.2. On Android Device

An App is also available for Android Devices. The app is still on development ... and will be uploaded to
the Play Store soon. The android App is a demonstration App that is provided “as is” in order to
demonstrate the Smart Bluetooth sensor node.

Make sure your Android device is compatible with Bluetooth 4.0 (Android v4.3 at least).

After the “sip sensor” application is downloaded and installed (you need to validate the permission during
the installation) you should see the application on your Android device. Then you will be able to set up
the application demonstration as follows:

1. Place the CR2032 lithium battery into the battery holder.

2. Start “Sensor” application on your Android, click Connect and select your Sensor Board (ISP1880)

B N0 15 4l 22% B 14:53

=  ISP1880 Sensor De... CONNECT
“®-  Environment sensors ®
i 0, QG

ENVIRONMENT SETTINGS

M@ Temperature Select device:

40,00 AVAILABLE DEVICES:

o ISP15/18
EE:9AE6:93:A4:67

30,00

2000 CANCEL

10,00

0,00

1000 e

M Pressure

1080,00
1040,00

3. For the environmental sensors, you have the information on the main screen of the app.
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| BN QR4S L0 21% @ 14:55 BN @Y 45 0 21% @ 14:55
= ISP1880 Sensor... DISCONNECT ISP1880 Sensor... DISCONNECT
“®: Environment sensors Temperature €» Current motion ®
i ( Pressure & Gravitation
i b 0.02g -0.03 g 1.02g
29.57°C 999.7 Humidity .
& Angular Velocity
ENVIRONMENT SETTINGS 2.73 dps 2.24 dps 3.01dps
U Magnetic Field
[ Temperature 113.16 uT -78.61uT -111.48 uT
40,00
‘ MOTION SETTINGS
= 295 a9s  asm mss 25 s s w55 B9
2000 ‘ @ Gravitation
10,00 ‘ 2,00
0,00 ‘
1,00
-10,00 ‘ Time
" 14:55:09:902 14:55:12:847 14:55:15:868 14:55:23:074 o
— Temperature ('C) ’
-1,00
M Pressure
200 Gravitation
1 080,00 55:39:41 55:39:59 55:39:80 55:39:99 55:40:18 55:40:39
1040,00 ~ Gravity X — Gravity Y — Gravity Z
07 9Er ess om0 s 999R3 0ES owmss Senst 999Ee 09078

4. For the motion sensor, click on the top left part of the screen to move to the motion sensor. A
calibration phase is needed to ensure a good motion . We invite you to rotate the ISP1880 Sensor
Board. Then you can move the sensor on all the direction you want to see the plane moving in real
time.

|
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