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Development Kit

Introduction

Scope

This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy module ISP1507 (model ISP1507AX).
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1. Recommended Documentation

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

Documents:

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

+ nRF52 Series Reference Manual.

+ nRF52832 PS (data sheet).

4+ S132 nRF52832 SoftDevice Specification.

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

To access documentation, information, go to:

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

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

4+ https://devzone.nordicsemi.com/questions (Ask any Nordic related question and get help)

<+ For any question, you can also open a case on the http://www.nordicsemi.com

Dev kits (software portion):

<+ nRFgo Studio.

+ nRF5 Software Development Kit (SDK):
e Precompiled HEX files.
e Source code.
e Keil ARM project files.

4+ S132 nRF52832 SoftDevice.

+ Master Control Panel.

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

Other ISP documents that complete the above:

4+ AN1606 App Note — this document.

% DS1507 module data sheet.

+ |SP1507AX-TB Test Board schematic “Schematic_ISP1507AX-TB".
= |SP130603 Interface Board schematic “SC130604”.

# ISP131001 Sensors Board schematic “SC131002”.
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2. ISP1507 Dev Kit Hardware Content

1x NFC antenna ~———p . ‘
e

1x ISP1507AX-TB

1 x ISP130603
Interface Board with
Test Board J-Link Lite CortexM-9
JTAG/SWD Emulator
1 x USB cable

1x1SP131001

Sensors Board
1 x FPC jumper cable 22 pin

1 x FPC jumper cable 14 pin ! 1XISP131001A
1 x FPC jumper cable 10 pin

1 x 2-lead patch cable
1 x Lithium Battery CR2032

NRF51 DONGLE
5 x ISP1507AX modules ;
samples m
1 x 5V power supply —————, ;’ i
6 x Jumpers = - ; ; f

— 1 x nRF5 series
Development Dongle
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3. Software Installation

This paragraph describes the steps to follow for software installation.

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.

File Packs Window Help
2 | Device: Nordic Semiconductor - nRF52832 oA

4 Devkes | omes ] 3[4 packs | sampies | b

Search - X n

Device

evice Specific

= Al Devices
@ ABOV Semiconductor
# Ambig Micro

miconductor nRF family examples.

nductor nRF family.

mily.

Install || NFC s data modelling support mod
Install nRF family.

pr
& Install Port of the ARM CMSIS-RTOS based RTX for Nordic Semicenductor nRF family.

£ Previous " SoftDevice 5132 - Previous Pack Versior
£-100-3.alpha (2015-06-17) < Install Components for Bluetooth Low Energy (Bluetooth Smart) 5132 SoftDevice for Nordic Semicor
- SoftDevice 5210 G _Install C ANT/ANT+ 5210 nRF family.
NordicSemiconductor:nRF_SoftDevice_5310 & _Install Components for Bluctooth Low Energy (Bluetooth Smart) and ANT/ANT+ 5310 SoftDevice fol

[Seneric
ARM:CMSIS
ARMECMSIS-Driver_Validati
ARM:CMSIS-RTO:
bedClient

oller Software Interface Standard)

SSL/TLS library for Cortex-M devices
M devices

ing, decoding and manipulating JSON data
sed devices

1000_DFP” instead
:XMC4000_DFP" instead

4000_DFP

MicriumzRTOS

g = ] ol
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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.

Download and run the J-Link Software and documentation pack for Windows from
http://www.segger.com/jlink-software.html. The serial number from your SEGGER J-Link hardware
is needed to identify your device and can be found printed on the chip on the J-Link Lite emulator
board.

Go to www.nordicsemi.com and log in to your Nordic My Page account.
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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, 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, install nRFgo Studio (Make sure to download the last version updated).

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

4.1. I1SP1507AX Module

ISP1507AX is a Bluetooth Low Energy module with integrated antenna.

This module is based on Nordic Semiconductor nRF52832 2.4 GHz wireless SoC. nRF52832
integrates NRF52 series 2.4 GHz transceiver, a 32 bit ARM Cortex™-M4 CPU, flash memory, and
analogue and digital peripherals. nRF52832 can support Bluetooth low energy and a range of proprietary
2.4 GHz protocols. The ISP1507AX module measures 8 x 8 x 0.95 mma3. 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. ISP1507AX-TB Test Board

ISP11507AX-TB is the basic application test board that has dimensions of 30 x 50 mm2. When using an

ISP130603 Interface Board Rev E, place the jumper on the ISP1507AX TB Test Board as indicated on
the picture below:

E300750
ML-M94V-0
cCi6 W
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It encloses:
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+ |ISP1507AX BLE module

4+ 3 x FPC connectors in order to access the nRF52832 GPIOs:

- 1 x 10 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 bottom side of the board.

- 1 x 3 pin header

- 2 x jumpers to connect 10 on the 3 pin header as described on the picture above.

The ISP1507AX-TB electrical schematic is presented in document Schematic_ISP1507-AX-TB.

4.3. ISP130603 Interface Board

ISP130603 is the application type interface board that has dimensions of 100 x 80 mma2,
The ISP130603 electrical schematic is presented in document SC130604.

Set App Vcec

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

Segger chipset

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

Scope TP GND i 0°0 0-00 nRF chipset
= 9

14 pin FPC 10 pin FPC 22 pin FPC
connector connector connector
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4.4. |SP131001 Sensors Board

ISP131001 is the sensor application board that has dimensions of 12.5 x 25 mmz2,

It encloses:

+ |SP130301-BM BLE module.

<+ ST Micro LPS331AP temperature and barometer sensor.

+ Freescale FXOS8700CQ 6-axis linear accelerometer and magnetometer sensor.
+ Rohm SML-P11MTT86 mini-LED.

<+ Software to read/drive the sensors.

%+ Removable 10 pin FPC connector for software loading.

The ISP131001 electrical schematic is presented in document SC131002.

4.5. nRF5 series Development Dongle

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

|
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5. Basic Application using ISP1507AX-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 ISP1507AX-TB Test Board to the Master Emulator. In
order to use Bluetooth Low Energy radio, the software is loaded in 2 parts:

#+ S132 SoftDevice using nRFgo Studio (hex file, no source).
<+ Proximity Application using Keil uVision.

Then Master Emulator is connected and Proximity Application is launched.

S132 SoftDevice loading
1. Connect the provided USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507AX-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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S nRFgo St
File View nRFS001 Setup  Help

SEGGER to use: (518004334 v | [ refiesn |

RF51822
QFAAHXO (0x007d)

RX sensit.

. Region 1 (Applcation) Program SoftDevice | _Program Appication | _Program Bootioader |
nftrsom Co. Programming of SoftDevice on nRF5x device
TD::EZI;::; Fietoprogram: 151822 8.0.0_softdevice.hex
:;;;Zeg 7] Lodk SoftDevice from readback

SoftDevice size (8): 0
Size: 12848

[¥] Enable SoftDevice protection (UICR.CLENRO)

|DeviceManager X
Address: 0x0

RFSx Program.. |

ARFSx 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 by installing the SoftDevice S132 with the Pack Installer, for example

C \Kell_v5\ARM\Pack\NordicSemiconductor\nRF_SoftDevi,ce_8132\2 0 0 7.alpha\hex
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<

File View nRF3001 Setup Help

Features =
4 24GH: SEGGER to use: (518004330 ¥ | | Refresh |
4 Front-End Te...
TX carrie...
R const...
THRX ...
RX sensit...

4 Bluetooth
nRFE001 Co...

Dispatcher File to program: 2.0.0-7.alpha_softdevice. hex Browse...

Size: 404kB
Trace Transl... .
Direct Test ... [7] Lock SoftDevice from readback

nRFE002 SoftDevice size (B): | 108 3

Region 1 (Application) Program SoftDevice | Program Application | Program Bootloader |

Programming of SoftDevice on nRF5x device

P Enable SoftDevice protection (UICR.CLENRD)

Region 0 (SoftDevice)

Size: 108 kB l Program I[ verify ][ Read ]
Firmware:
5132_nRF52_2.0.0-7.alpha (Id: 0x0073)

Device Manager
Motherboards
nRF5x Program...
nRF5x Bootloader
nRF24LUL+ Bea..

Log

Unable to find or open the JLinkARM dil

Recover completed

Erase completed

Softdevice C:/Keil_v5/ARM/Pack/NordicSemiconductor/nRF_SoftDevice_5132/2.0.0-7.alpha/hex/s132_nrf52_2.0.0-7.alpha_softdevice.hex programmed successfully
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Proximity Application loading

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.

(Ex: C:\Keil_vB\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha\ble_peripheral\
ble_app_proximity\pcal0040\s132\arm5 \ ble_app_proximity _s132 pcal0040.uvprojx).

w RI =
.3 RI Ex: ¥ riphe:

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEH@| &R 9|« PBRR|EEEE® Ha#@leocsal@-| 1
S [E e | 9| mouncactn K| A S D&
Projed 1@

=% Project: ble_app_proximity_s110_pca
&3 nif51422_0ac_s110

@ Install missing Software Packs?

NordicSemiconductor.nRF_BLE3.1.0
NordicSemiconductor.nRF_DeviceFamilyPack.8.2.0
NordicSemiconductor.nRF_Drivers
NordicSemiconductor.nRF_Drivers3.1.0
NordicSemiconductor.nRF_Libraries
NordicSemiconductor.nRF_Libraries.3.1.0
NordicSemiconductor.nRF_SoftDevice_Common
NordicSemiconductor.nRF_SoftDevice_Common.1.1.5
NordicSemiconductor.nRF_SoftDevice_S110
NordicSemiconductor.nRF_SoftDevice_$110.8.0.3

< |
= Project| @ Books | {3} Func...| Oy Temp..|
Build Output

Error #541: 'NordicSemiconductor::nRF_Libraries:nrf assert:3.1.0' component is missing, pack 'NordicSemiconductor.nRF_Libraries.3.1.0' is not installed

Error #541: 'NordicSemiconductor::nRF_Libraries:retarget:3.1.0' component is missing, pack 'NordicSemiconductor.nRF_Libraries.3.1.0' is not installed

Error #541: 'NordicSemiconductor::nRF_Libraries: im:3.1.0°" is missing, pack 'NordicSemiconductor.nRF_Libraries.3.1.0' is not installed

[Error #541: 'NordicSemiconductor::nRF_SoftDevice:Internal:sd_common:default:1.1.5' component is missing, pack 'NordicSemiconductor.nRF_SoftDevice Common.1.1.5' is not installed
Error #541: 'NordicSemiconductor::nRF_SoftDevice:Internal:softdevice present:1.1.5' component is missing, pack 'NordicSemiconductor.nRF_SoftDevice Common.1.1.5' is not installed
Error #541: 'NordicSemiconductor::nRF_SoftDevice:sll0:default:8.0.3' component is missing, pack 'NordicSemiconductor.nRF_SoftDevice 5110.8.0.3' is not installed

<

If some Install Softwares Packs is missing, a window appears, and you can install it.

|
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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.

JLink - Cortex-M Error ﬂ

N
@ No Cortex-M SW Device Found

OK

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

File View nRF3001Setup Help

—

Region 1 (Application) Program SoftDevice | Frogram Appiication | Program Bootioader
Programming of Application on nRF5x device
File to 5/_buildjr f52832_ 132 he Br
Size: 404Kk ile to program: 5/ buidjfrf  soma st32hex | Browse.. |
Direct Test .. [C] Lok entire chip from readback

NRF8002

Address: 0x1b000

Region 0 (SoftDevice)
e i B
Firmware:

5132_RF52_2.0.0-7.alpha (1d: 0x0078)

Device Manager X
Motherboards

nRFSx Program..

nRFSx Bootlozder

nRF24LUL+ Boo..
Log x
Erase completed S
Softdevice C:/Keil_v5/ARM/Pack/NordicSemiconductor/nRF_SoftDevice $132/2.0.0-T.alpha/hex/s132_nif52_2.0.0-7.lpha_softdevicehex programmed successfully
Application C:/Keil_v5/ARM/Pack/NordicSemiconductor/nRF_Examples/11.0.0-2.alpharble_peripl - app. 140/5132/arms/_build/nrf52832_xza_s132hex f —
i

\ ‘ ;

The file project is located for example:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha\ble_peripheral\
ble_app_proximity\pcal0040\s132\arm5\_build \_build\ nrf52832_xxaa_s132.hex).
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Master Emulator and Proximity Application

1. Connect nRF51 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.

I. 2 Flash programming | . N L F——
Select firmware: ' Firmware programming i

@ 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.

[ Progam | Caneel |

3. Click Start Discovery.

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

Scan for devices
Stop discovery

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

[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

|
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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 :

- (]

Ne command complete event received.

V]

It means that the nRF5 Dongle is not programmed. 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.

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

2) 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.

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

In the Master Control Panel menu click File and select Flash Programming.

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).

The Master Control Panel Firmware file is located in:

C:\Program Files (x86) \ Nordic Semiconductor \ Master Control Panel

\<version>\firmware\

pcal0O000\MEFW_nRF51822_<version>_firmware.hex.

Select the Master Emulator Firmware file and click Open.

Click Program to start programming the selected device.

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

~ooooTw

s a

6. Click Select Device.

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

o R 7 |

File  Help

Master emulator

[com113 - 680731841 ~| 680791841 connected

Device info
Device address: CIE7ETIFZE1S Bonded: True
Actions
Disconnect ] [ Bond '] [ |pdate '] [Dismversemims] [Disable senvices DFU

Service Discovery
E PrimaryService, Value: 02-18, Immediate Alert (a1802) -
| - CharactersticDeclaration, Value: 04-DE-D0-06-24, Properties: WriteWithoutRespanse, Cha
i . NertLevel, (Mo values read)
EI PrimaryService, Value: 03-18, Link Loss ((x1203)
i [ CharactensticDeclaration, Value: 04-11-00-06-24, Properties: Rlead, Write, Characteristic L
: o MertLevel, (No values read)
B PrimaryService, Value: OF-18, BatteryService ((x180F)
(- Characteristic Declaration, Valus: 12-14-00-15-24, Properties: Read, Notify, Characteristic |

Battery Level, Value: 64 -
1 1 | b
Attribute value
UUID (B Handle (B): Display as UTF8 |Readlong | [ Read |
Value: @ hex ) text ’Write long ] [ Write ]
Log
[17:00:21.7] ConnectionParameterlpdate Response sent -

[17:00:22.0] Connection Parameters Updated. Conninterval:500ms, Slavelatency:D, Supervisio...
[17:00:22 9] EnableServices({x0015:1.))

[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 ISP1507AX-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 Master Control Panel” application which is available for iOS from Apple
Store and for Android from Play Store. Download, install and run the application, click to SCAN and
select the device: Nordic_PROX.

Important notification: 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
ISP1507AX-TB Test Board.

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

2. Connect the ISP1507AX-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 RXDtoP0_08
e TXDtoP0_06
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:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha\ dtm\direct_test_mode\
pcal0040\blank\arm5\direct_test_mode_blank_pcal0040.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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‘Project I

Configure Flash Tools... ﬂﬁ ﬁ Al I
=% Project: direct_test mode blank_pca 1[]/* Copyright (c) 2014 Nordic Semiconductor. All Rights Reserved.
47 nrf51422 ac 2 «
a&E Application 3 * The information contained herein is property of Nordic Semiconductor ASA.
Bg e 4 * Terms and conditions of usage are described in detail in NORDIC
5 | * SEMICONDUCTOR STANDARD SOFTWARE LICENSE AGREEMENT.
) ble_dtm.h 6| «
] 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 2 ZaRheIe
= 10 | *
(%7 compiler_abstraction GilL v/
ﬁ core_cm0.h 12 (]#ifndef BOARDS_H
13 | #define BOARDS H
Gl ::—z::;‘:: 1a Device | Target | Output | Listing | User Asm | Linker | Debug | Utities |
= § 15 | #include "nrf_gpio.h"
g nrf.h 16 = o Symbols
nrf5Lh 17 (J#if defined (BOARD_NRF6310) I—gﬁ—
= T e Define: [BSP_DEFINES_ONLYJBOARD_NRF6310[NRF51
T fs1._deprecatedh 19 | #elif defined(BOARD_PCA10000) Undeine: |
& : 20 #include "pcal0000.n"
1] nri6310.h 21 | #elif defined (BORRD_PCA10001) — Language / Code
g wmo Rl I it ot I s vsic ko
Lot 24 | #include "pca10000.n" Optinization: [Level 3(03) ™ Enum Cortainer shvays nt wnspecieds v
J stdinth 25 | #e1if defined(BORRD_PCA10003) I~ Optimize for Time I™ Plain Charis Signed ™ Thumb Mode
y T SYS‘e'm."ffSl-h 26 #include "pcal003.nn I S0k Load and Store Mot I Read-Only Postion Independert iNo Acto idkides
# [ Documentation 27 | #elif defined(BOARD_PCA20006) )
@ Board Support 28 finclude "pca20006.n" [¥ One ELF Section per Function I™ Read-Wite Postion Independent I C39 Mode
& ovss 29 | #21if defined (BOARRD_PCA10028)
30 #include "pcal0028.n" Include [\ El
=¥ Device 31 | #21if defined(BOARD PCA10031) S
@ € nRF_BLE 32 | #include "pcal003l.n" e [
€ nRF Drivers 33 | #e1if defined(BORRD_PCA10036)
N 34 #include "pcal0036.h" Compiler | —cpu Cortex-M0 -D__EVAL -D__MICROLIB -g 03 -apcs=interwork -split_sections 1 .\.\.. <99 4
35 | #21if defined (BOARD PCA10040) control || C:\Keil_v5\ARM\Pack \NordicSemiconductor\nRF_Examples\10.0.0\dtm\direct_test_mode -
36 #include "pcal0040.n" St
37 | #21if defined (BOARD_WT51822)
38 #include "wt51822.h"
39 | #elif defined(BOARD _NS5DK1) OK I ‘ Cancel | | Defaults |
40 #include "n5_starterkit.h"
41 | #elif defined (BOARD_CUSTOM)
42 #include "custom board.h"
43 | #else
44 | #ferror "Board is not defined"
45
46 | #fendif
ol | sl 47 +

Nordic board PCA10040 is

In the following picture, the
are 08 and 06.

used by default and the RX and TX pin number
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File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Eﬂﬁgﬁ‘; __Iﬁg,‘ 3] -.|4- ‘fl._’;u ™ ._';K_l|_ 1= 1,!;||aADID,TXPOWER,TKPOW|Z||5—;¢!|@|
o E B 2 | ¥ 52832 mea EFIN R B @|
Project a @ ] peatooson | £ mainc |
5% Project: direct_test_mode_blank_pca 34 | #define BSP_LED 2 MASK (1<<BSP_LED 2)
£l 4T nrf52832_soaa 35 | #define BSP_LED 3 MASK (1<<BSP_LED 3}
=5 Application 36
& 37 | #define LEDS MASK (B5P_LED 0 MASK | BSP_LED 1 MASK | BSP_LED 2 MASK | BSP_LED 3 MASEK)
‘& mamc 38 | /* all LED3 are lit when GPIC iz low */
1 ble_dtmh 39 | #define LEDS INV MASK LEDS_MASK
- boards.h 20
T bsph 41 | #define BUTTONS NUMEER 4
42
21 emsis_armech 43 BUTTON STRRT 13
ﬁ compiler_abstraction 44 BUTTON 1 13
T core_cma.h 45 BUTTON 2 14
BT core cmFunch 46 BUITON 3 15
5 Intrh 47 BUTTON_¢ 16
coreeminstn 8 BUITON STCP 16
5T core_cmSimdh 49 | #define BUITON PULL  NRF GPIC PIN PULLUP
T nith 50
B nef51 to_ndS2h 51 | #define BUTTONS LIST { EUTTCN 1, EUTTCN 2, EUTTON 3, EUTTON 4 }
52
- ET misan ) 53 BSP_BUITCN 0  BUTTCN 1
5T nifs2_bitfields.h 54 B5F BUTTCN 1 SUTTCN 2
°T nit_gpioh 55 BSP_BUITCN 2  EBUTTCH 3
T pealo0soh 56 BSP_BUITCN 3  BUTTCH 4
57
~J ’td_b"""h 58 | #def BSP_BUITON 0 MASK (1<<B5P_BUTTON 0)
1 stdinth 59 | #define BSP _BUITCN 1 MASK (Ll<<BSP_BUTTCN 1)
BT system_nrfS2.h €0 | #define BSP_BUTTCN 2 MASK (L<<BSP_BUTTCN 2)
B3 Documentation €1 | #define BSP_BUTTCN 3 MASK (1<<BSP_BUTTCN 3)
&2
% Board support €3 | #define BUTTONS MASE  Ox00LE0000
& cmsis 54
€ Device €5 | #define RX PIN NUMBER &
€ nRF BLE €6 | #define TX PIN NUMBER &
& oD &7 | #def CT5_PIN NUMEER 7
nRr_Smvers &8 | #def RTS_PIN NUMEER 5
69 | #define HWFC true
70
T1 | #def SPIS MISC PIN 28 // SPI MISC signal.
72 | #def SPIS C3N PIN 12 // SPI CSN signal.
73 | #def SPIS MOSI PIN 25 // SPI MCSI signal.
74 | #define SPIS SCE PIN 28 // SPI SCK signal.
75
76 | #define SPIMO_SCK PIN 22 // SPI clock GPIC pin number.
77 | #def SPIMO_MOSI PIN 25 // SPI Master Cut Slave In GPIC pin number.
78 | #def SPIMO_MISC PIN 28 // SPI Master In Slave Out GPIC pin number.
78 | #define SPIMO_S5_PIN 12 // SPI Slave Select GPIC pin number.
80
‘I I _’I 81 | #define SPIM1_SCK PIN 2 /f SPI clock GPIC pin number.

= ijectl@Buuks ‘ {} Funcm| [l..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 @ | |mmm I 15| B baua Has a@le & &)
(S E B | §8| nrsts220ab 10 i3] K| B B & @
Project R e | v x
=533 nrf51822 sxab_s110_spi (128K) 1[/* Copyright (c) 2014 Nordic Semiconductor. All Rights Reserved. -
£3 Source Code B[ I
main.c * Semiconductor ASA.
£ Libraries 4 - RDIC L
R 5 |[ Jink - Cortex Error: CKeil vS\ARM\PACK\NordicSemiconductorinRF. DeviceFa. ==
_advdata. 2 —
app_timer.c 7 ormation. NO
app_button.c 8 2 5 removed from
S firtevice Randieise 5 Cannot Load Flash Programming Algorithm !
ble_debug_assert_handler.c 10
{21 ser_codecs 1
B sercodecsimw 12
1 ser_utils 13E
14
1 ser_hal
15 | = Gdefgoroup ble_sdk _app_dtm_main main.c
1 ser_hal_serial B | - o
& cmsis v
17 > -
: Vi =)
& Device 18 | « 4 g-g— file.
19 |+
20 | + activation example.
21 | /|| /i Eror Flash Downloadfailed - *Cortex-MO
22 L o
23
24
25
26
27 ————
28 "ble_advdaca.n”
29 "ble_dtm_app.h"
30 "boazds.h"
31 "nordic_common.h"
32 "softdevice_handler.h"
33
34 #define DIM_INIT_BUTTON_PIN_NO BUTTON_0 /**< Button to initializing DIM mode on co
35
36 #define READY LED_PIN NO LED 0 /**< LED indicating that the example is re
37 #define DIM 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 o
[ project | @ Books | {} Functions | (1, Templates | || « [ I} | »
Build Output 2B
Watchpoints: 2 =
JTAG speed: 2000 kHz
Insufficient RAM for Flash Algorithms !| I
TreTETETTT a
Error: Flash Download failed - "Cortex-Mo" %
< ii v
* JLink Info: FPUnit: 4 code (B slots and 0 literal s J-LINK / J-TRACE Cortex L1t

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

— - N =
K4 Options for Target 'nrf51822_xxab_s110_spi (128K)’ - T e —— g Cortex JLink/JTrace Target Driver Setup — u

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 Speedto Real-Time Lofp  © EmseFul Chip ¥ Program
3 C EmeSecos [V Vedy Start: [<20000000
¥ Load Application at Statup ¥ Runto main{) ¥ Load Application at Statup ¥ Run to main() C DonotErase ¥ Resetand Run
Intialization File: Intialization File: —F ing Algorithm 1
[ i = o e | it i Device 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: [ Sze:l

CPUDLL: Parameter: Driver DLL: Parameter:
[sarmcw3.DLL [ ISARMCMJDLL [
Dislog DLL:  Parameter: Dialog DLL:  Parameter:
[pARMCM1.DLL [oCMO [TARMCMT.DLL [oCMD

OK |  Cancel |  Defauts | Help

= — = — — )

6. Click OK and load again the project.

|
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Direct Test Mode Testing

1.

2.

Start nRFgo Studio.

Select Direct Test Mode.

s|ghtSP APPLICATION NOTE

ISP1507 DEV KIT

nRF8001 Setup Help

File View
Featur: X ~ ~
‘az fZH | Direct Test Mode UART interface
4 Front-End Te... || Setupon [ ) | Program
TX carrie... =
RX const... Com port ICOM28 v I[Reﬁ'whstofcomports]
TX/RX c... Mode
R sensit. @ Transmit () Receive
4 Bluetooth
nRF8001 Co... || channel
Dispatcher o _
Trace Transl... © single () Sweep
Direct Test... —
NRF8002 Channel 19 2|
Payload model [Oonstant carrier & ]
Payload length 1bytes 3
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.

Important notification: 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 ISP1507AX-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 ISP1507AX-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 RXDtoP0_08
e TXDtoP0_06
e CTStoP0_07
e RTStoP0_05
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:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha\peripheraluart
\pcal0040\arm5\uart_pcal0040.uvprojx.

|
October 27, 2016 Page 22/38 Document Ref: isp_ble_ AN160601_R3.docx E
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.




It's in the

s|ghtSP APPLICATION NOTE

ISP1507 DEV KIT

¥

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NSdd| s @ a e | & mom R 1= 115 | 3 a0 meroweR Tpow(<] ) % | @ | 5 &l A
P Ak @ 1| $8| nrisze32 oa
Project o @ ] pcaloosn.n }
=715 Project: uart_pcal0040 49 | #define BUTTON_PULL  NRF_GPIC_PIN_PULLUR
E 45 nif52832 oa 50
& Application i; #define BUTIONS_LIST { BUTTON 1, BUTTON 2, BUITON_3, BUTICN & }
Eral main.c 53 | #define BSP_BUTTON_0  BUTTON_1
L1 app_errorn 54 | #defins BSP_BUTTON_1  BUTTON_2
-1 app_uarth 55 | #define BSP_BUTTON 2  BUTTON 3
[°7 app_util_platform.h ;5] #define BSP_BUTTON_3  BUTTON 4
1 boardsh 58 | #define BSP BUTTON O MASK (1<<BSE BUTTCN 0)
LT bsph 58 | #definc BSP_BUTTON 1 MASK (1<<B5P_BUTTON 1)
[T emsis_armech 60 | #define BSP_BUTTON_2_MASK (1<<SSE_SUTTCN_2)
BT compiler_abstraction :; #defins BSP_BUTTCN_3_MASK (1<<BSP_BUTTCN_3)
ET core cmdh 63 | #define BUTTONS_MASK  0x001E0000
- core_cmFunch 64 -
%7 core_cminstrh 65 | #defins RX PIN NUMBER &
BT core cmsimd.h €6 | fdefine TX PIN NUMBER 6
B nordic_commonh 67 | #define CTS_PIN NUMBER 7
- " 68 | #define RI5_PIN_NUMBER 5
T nith 69 | #define HWEC true
T nifs1_to_nrf52h 70
B ndszh 71 | #defins SPIS_MISO PIN 28 // SPI MISO signal.
Pl nefs2_bitfields b 72 | #define SPIS_CSN_PIN 12 // SPI CSN signal.
- " 73 | #define SPIS_MOSI PIN 25 // SPI MOSI signal.
BT nrf_delayh 74 | #define SPIS_SCK_PIN 2% // SPI 5CK signal.
[T nif_emor.h 75
» ﬁ nrf_gpio.h TE *define SPIMO_SCE_PIN 28 // SPI clock GPIC pin number.
B peatoooh 77 | #define SPIMD MOSI PIN 25 // SPI Master Out Slave In GPIO pin number.
P : 78 | #defins SPIMO_MISO_PIN 28 // SPI Master In Slave Cut GPIO pin number.
ET sdi ermorsh 79 | #define SPIMO_SS_PIN 12 // SPI Slave Select GPIO pin number.
1 stdbooln 80
1] stdinth 81 | #define SPIM1_SCK PIN 2 // SPI clock GPIC pin number.
[ stdioh 82 | #define SPIM1 MOSI_PIN 3 // SPI Master Qut Slave In GFIC pin number.
: 83 | #define SPIM1 MISO PIN 4 //f SPI Master In Slave CQut GPIO pin number.
LT system_niS2.n 84 | #define SPIM1_SS_PIN 5 // SPI Slave Select GPIO pin number.
[ Decumentation 85
‘ Board Suppart 86 | #define SPIM2_SCK_PIN 1z // SPI clock GPIC pin number.
& omss 87 | #define SPIM2 MOSI PIN 13 // SPI Master Out Slave In GPIO pin number.
88 | #define SPIM2 MISO_PIN 14 // SPI Master In Slave Cut GPIO pin number.
- Device 89 | #define SPIM2_S5_PIN 15 // SPI Slave Select GFIC pin number.
- nRF_Drivers 90
@ RF Libraries 91 | // serialization APPLICATION board - temp. setup for running serialized MEMU tests
- 92 | #defin= SER_APP_RX_PIN 31 // UBRT RX pin number.
93 | #defins SER_APF_TX_PIN 30 // UBRT TX pin number.
94 | #define SER_APP_CIS PIN 28 // UBRT Clear To Send pin number.
95 | #define SER_APP_RTS_PIN 239 // UBRT Request To Send pin number.
< | | 36 - - T
=] Project @ Books | {} Func...| O Temp..| || 4 [ .

Build Qutput

3. Click Build Target and Load.

|
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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 ...

S corseo S ==
Categary:

=8 Sgssion Options controliing local senal lines

[ I..ogging Select a senal line

—I- Temminal
. Keyboard Serial line to connect to CoM28
- Bell ) L
. Features Corfigure the serial line

=1- Window Speed (baud) 38400
 Appearance Data bits 8
- Behaviour
- Translation Stop bits 1
- Selection Pari

=1- Cornection How contral RTS/CTS -
- Diata
- Proogy
- Telnet
- Rlogin
- 55H
About Cpen ] I Cancel

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.

r .
P COM28 - PuTTY = B

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: S132.
e ble_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 ISP1507AX-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:
RXD to PO_08
e TXDtoP0O_06
e CTStoP0 07
e RTStoP0O 05

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.

S132 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 by installing the SoftDevice with the Pack Installer, for example:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_SoftDevice_S132\2.0.0-7.alpha\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:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha\ble_peripheral\
ble_app_uart\pcal0040\s132\arm5 \ble_app_uart_s132_pcal0040.

3. Click Build Target and Load.

Insight SiP can provide the Hex files on demand at contact@insightsip.com

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

|—1 SHd| v om|- | | m o [ /5| a0 TpoweR TxPow(] 5 4 | @[ o & &|
Lo e | $8 nisz3zae F& &2 e
Project 1@ ] peatoosnn
=% Project: uart_pcal0040 49 | #define BUTTON PULL NRF_GPIC_PIN_PULLUP
B %5 nrf52832 s0ma 50
=5 Application ig #define BUTIONS_LIST { BUTTON 1, BUTTON 2, BUITON_3, BUTICN ¢ }
E-#] main.c 53 | #define BSP_BUTTON_0  BUTTON_1
11 app_emorn 54 | #define BSP_BUITCN_1  BUITCN 2
[ epp_uarth S5 | #defins BSP_BUTTON 2  BUTTON_3
BT spp_util_platform.h 56 | #define BSP_BUTTON 3 BUTTON 4
57
CT boardsh 58 | #defins BSP_BUTTON_0_MASK (1<<BSP_BUTTON_0)
T bsph 58 | #define BSP_BUTTON 1 MASK (1<<BSP_BUTTON 1)
[T emsis_armech 60 | #define BSP_BUTTON_2_MASK (1<<SSE_SUTTCN_2)
7 compiler_abstraction :g #defins BSP_BUTTCN_3_MASK (1<<BSP_BUTTCN_3)
I
ET core cmd.n 63 | #define BUTTONS_MASK  0x001E0000
ﬁ core_cmFunc.h 64
[T core_cminstrh 65 | #defins RX_PIN_NUMBER
] core_cmSimdh 66 | #define TX_PIN NUMBER

ﬁ nordic_common.h

&
67 | #define CT5_PIN_NUMBER 7
68 | #define RIS PIN_NUMBER 5

T

BT nifh 69 | #define HWEC rue
[*T nrfs1_to_nrf52.h 70
57 nifs2h 71 | #define SPIS_MISC PIN 28 // SPI MISO signal.
72 | #define SPIS_CSN_PIN 12 // SPI CSN signal.
ET nts2.bitistds.n 73 | #define SPIS MOSI PIN 25 // SPI MOSI signal.
LT nif_delay.h 74 | #define SPIS_SCK_PIN 2% // SPI 5CK signal.
[T nif_emor.h 75
il nrf_gpio.h 76 | #define SPIMO_SCK PIN 29 // SPI clock GPIO pin number.
& 77 | #define SPIMO_MOSI_PIN 25 // SPI Master Out Slave In GPIO pin number.
Bt OOICH 78 | #define SPIMO_MISO_PIN 28 // SPI Master In Slave Cut GPIO pin number.
ET sdi emors.h 79 | #define SPIMO_S5_PIN 12 // SPI Slave Select GPIO pin number.
[ stdboolh 20
11 stdinth 81 | fdefine SPIM1_SCK PIN 2  // SPI clock GPIO pin number.
0 stdio.h 82 | #define SPIM1_MOSI_PIN 3 // SPI Master Qut Slave In GPIO pin number.
: 83 | #define SPIM1 MISO PIN 4 //f SPI Master In Slave CQut GPIO pin number.
L system_nifs2h 84 | #define SPIM1_SS_PIN 5 // SPI Slave Select GPIO pin number.
[ Documentation 85
& Board Support 86 | #define SPIM2_SCK_PIN 12 // SPI clock GPFIC pin number.
& o 87 | #define SPIM2 MOSI_PIN 13 // SPI Master Out Slave In GPIO pin number.
88 | #define SPIM2 MISO_PIN 14 // SPI Master In Slave Out GPIO pin number.
# % Device 89 | #define SPIM2_S5_PIN 15 // SPI Slave Select GFIC pin number.
@ % nRF_Drivers 30
0@ aRF Libraries 91 | // serialization APPLICATION board - temp. setup for running serialized MEMU tests
932 | #define SER_APP_RX PIN 31 // UART RX pin number.
93 | #define SER_APP_TX PIN 30 // URRT TX pin number.
94 | #defins SER APP CTIS PIN 28 // UART Clear To Send pin number.
95 | #define SER_APP_RTS_PIN 29 // UART Request To Send pin number.

L1 | N o

=] Project @¥Books | £} Func..| Oy Temp..| || < [ T

Build Qutput

|
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BLE Mode Testing

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

Send

Device: Nordic_UART - ready

LEAT je pour >
1]2)3)4)5)6]7)8)9]0

ajzjejrjtiyjujijolp
qisldlfjgfhlifk]!m
W x ¢ v bon

a
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 ...

lDiSD|aPIPort | Capture | Pine | Send | EchoPort] 120 | 1202 | 120Mise | Miss | An| Clear] Freeze| 2|
L iﬁs = Half Duplex —Statu.s—
(@' ﬁﬁg:' newLing mode _ | Disconnect
 Hexlspace) | [ Invet [~ ZEits RO [2)
o T B 2 0@
F Hg‘ Data Frames WICTS (8
£ e Bytes |2 2] _|DCD 1)
() [~ Single _Gul HIDSF (6]
" Binamy _|Ring (3]
" Mibble Rowsg Colz  |BREAK
(C- ﬂgs%s\; Terminalfontl I‘IB 5, ISD 5, [~ Scrallback |Enor
|Char (Eount:lﬂ CPS:0 Port; 28 38400 8N1 RTS, /ﬁ
October 27, 2016 Page 27/38 Document Ref: isp_ble_ AN160601_R3.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
It all in the ISP1507 DEV KIT
]

Displa_l,l Captwe | Pins | Send | EchoPart| 120 | 1202 | 12CMisc | Misc | An| Clear] Freeze| ?|
|
— T Statuz
Iﬁaud ]38400 L]Eort ]28 ZII Open Spy v _ | Disconnect
h _|RxD(2)
Parity Data Bits | ~5Stop Bits SCIRER AR AT IE | TXD (3)
a b El Recei 17
& More || @ ghie || & 1Bt £ Shits I~ Receive ¥on Char e
- ; i :
2 E\E'Sn 7 b!ts R [~ Transmit Xoff Char: [19 |DCD )
™ Mark ((: 8 b!ts (" None winzack is: W DSR (B
" Space 5 bits " DTR/DS 3 " Baw _|Ring (9
+ Telnet | BREAK
_ | Errar
You can use ActiveX automation to control me! Char Count:10 CPS:0 Port: 28 38400 8M1 RTS/

Display | Port | Capture | Pins Echo P 120 | 12c2 | 12cMise | Mise | An| Clear| Freeze| 7|
o Statuz
[ves fsend Humbers | SendaSCI| | +CR| | = pofore L rsemrnee)
=1 +F Al _|R=D (2]
+ | send Ngmbers| Send ASCI [F==EF il | TXD (3
™ of — F | Gveose CTS (8
ﬂ ﬂ LF} Repeats |1 ﬂ [ Literal [ Strip Spaces [ vore | |SMBUS S !DED[H]]
Dumnp File to Port W DSF (5)
|c:\temp\capture.t>:t j J SendFile | 3 Stop | Delays |0 2|0 = _|Ring (3
........... _ | BREAK
Bepeats W m _|Emor
You can use ActiveX autormnation to control me! Char Count:10 CP5:0 Port: 28 38400 8N1 RTS,

2. Click to Send, write some characters and click to “Send ASCI|I”.

S RealTerm: Serial Capture Program 2.0.0.70 ‘ === |

nRF UART v2.0

Disconnect

[11:11:17] Connected to: Nordic_UART
[11:11:28] TX: allo
[11:11:50] RX: yes

| Send

Send ]Echu Port| 12C | 1202 | 120Misc | Mise | An| Clear| Freeze| 7| Device:  Nordic_UART - ready

Statuy

EOL Sy LEAT | je . pour >
- | Disconnect
|ves > | Send Mumbers| Send ASCII g :cn — Before s

L|

i
[ = Send Mumbers| SendsCiI L ) A 17D (3)
3 )
ok — [Mese TS alzlelr]t uio
ﬂ ﬂﬂ Repeats |1 j‘ I Literal [~ Stip Spaces [ +oic SMBLS 8 y B

Dlsplayl Port ] Eapture] Pins

_lpco)
Dump File to Port WIDSR (8) P
s|djf h k I'm
‘:'\temp\capture bt j J SendFile | 3 Stop | Delaps |0 Sjj0 % _|Ring (9) d e L
........... _|BREAK
w x c v bon a
Bepeals W m _ | Enor u
Sym 4 Frangais(FR) » «
'You can use ActiveX automation to control me! Char Count:10 CPS:0 Port: 28 38400 8N1 RTS/

3. The communication is established, you are now able to emulate a serial port over BLE.

|
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5.5. NFC Launch App Example

The Launch App Example shows how to use the NFC tag to launch an app on a device that supports
NFC and runs Android (4.0 or later) or Windows Phone (8.0 or later).

NFC Mode Set-up

1. Connect the USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1507AX-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 NFC_1toP0O_09

e NFC_2toP0_10

|
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NFC Mode Loading

1. Start Keil uVision.

2. Select Project then Open Project in order to open UART example application:
C:\Keil_v5\ARM\Pack\NordicSemiconductor\nRF_Examples\11.0.0-2.alpha

\nfc\experimental_record_launch_app\pcal0040\arm5\ nfc_launchapp_record_pcal0040.uvprojx.

3. Click Build Target and Load.

NFC Mode Testing

Test the Launch App Example with a smartphone or a tablet with NFC support by performing the
following steps:

1. After programming the application, touch the NFC antenna with the smartphone or tablet
2. Observe that the smartphone/tablet tries to:

e Launch the nRF Toolbox app if it is installed.

¢ Download the nRF Toolbox app from the store if it is not installed.

|
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6. Basic Sensor Application with ISP131001
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This paragraph shows you how to set up a Sensor application with ISP131001 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 iPhone or an iPad. The iOS application is available on the App
Store.

6.1. On Master Control Panel

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

2. Connect nRF51 Dongle (Master Emulator) into a USB port on your computer.

3. Start Master Control Panel.

4. Click Start Discovery.

™ Master Control Panel |;|

Fil=  Help

Master emulator
[ CoMs - 480103054 | 480103054 connected

Scan for devices

Stop dizcovery

Dizcovered devices

InsightSIP_CO010 [0xDESF51144D7E) [-43dBm)

Delete bond info

Log
[17:26:19.6] Loading...
[17:26:20.1] Device address: OxF1F4CDOFFE348
[17:26:20.1] Master emulator firmware version; mefw_nif51822_0,9.0.10022
[17:26:23.0] Ready
[17:26:23.2] SERVER: Server has started
DGR
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It's in the

5. Click Select Device.
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6. On the following display, click successively on Bond, Discover Services and Enable Services.

™ Master Control Panel

Fie  Help
Master ermulatar

COMI 80103054 ~ | 480103054 connected
Device infa

Device addiess: DESFSI144D7E  Bonded: Trus

Achions

Service discovey | [ Bond | [ Discornect | [ Disable services

Service Discoveny

N Master Control Panel

File

Help
Master emulator

COME - 480103054 | 480103054 connected

Device info
Device address: DESFS1144D7E

Actions

Bonded: True

Service discovery | [ Bond | [ Disconrect | [ Disable services

Senvice Discavery

© PimanService, Generic Access (0x1300)
= CharacteristicDeclaration, Froperties: Fiead, Wiite, Characteristic LIID: (2400
DeviceName, DeviceMame: InsightSIP_CO010
© CharacteristicDeclaration, Properties: Read, Characteristic UUID: 02401
Appearance, Appearance: 1234
= CharacteristicDeclaration. Propenties: Fiead. Characteristic ULID: 0x2404

o

FrimaryService, Generic Attibute (0:1801)
= CharscleisticD eclaration, Properties: Incicate, Characteristic LILID: 0:2405
SenviceChanged, [No values read)
CliertCharacteristicCanfiguration, CharacteristicConfiguiatiorBits: Indication [0002)
FrimaryService, 01 688
= CharscteristicD eclaration. Properties: Fiead. Notify, Characteristic ULID: 42804
UUID: 2644, Value: 04-00-1C-FB-08-21D1-01-8E-01-F3.00
CliertCharactsristicConfiguration, CharacteristicConfiguralionBits: Notfication [0001]
FrimaryService. 1689
- CharacteristicDeclaration, Propetties: Read. Nolfy, Characteristic UILID: k2848
UUID: 2648, Value: DE-EB-ED-D1-BB-E3:3D-00
CliertChractsristicConfiguration, CharacteristicConfigurationBits: Notfication [0001]
PrimaryService, 01 687
- CharacteristicD eclaration, Froperties: wite, Characterisic UUID: 042600
UUID: ZBAC, (Mo values read]

o

]

m

< |

SlavePreferedConnectionParameters, MinConnlnterval: 020008, MaxConrlnteryal x0104, Slavelatency: Ox0l

e

= PimaryService, Generic Access (1800
= CharacteristicD eclaration, Properties: Read, Wiite, Characteristic ULID: 0:2400
DeviceName, DeviceName: InsightSIP_C0010
- CharacteristicD eclaration, Praperties: Read. Characterisic ULID: 0x2401
ppearance, Appearance: 1234
= CharacteristicD eclaration, Fioperties: Read, Characterstic ULID: 0x2A04
SlaveFrefeniedConnectionP arsmeters. MinConnlnterval: 00008, MaxConninterval. 0108, SlaveLatency: 00
= PrimaryService, Generic Attribute (01801
- CharacteristieD eclaration, Properties: Indicate, Characteistic ULID: 0:2805
ServiceChanged, (No values read)
ClientCharacterislicConfiguration, CharacteristicConfigurationBis: Indication [0002)
= FimaryServics, Ol 388
= CharacteristicD eclaration. Froperties: Fiead. Notify, Characteristic UUID: (5284
LIUID: 2864, Value: 004001 0-FB-FB-20-EC-01-82-01F1-00
ClientCt figuration, CharacteristicC \Bits: Natiication [0001)
= PrimaryService, 01 883
- CharacteristicDeclaration, Froperties: Read, Notify, Characteristic UUID: :2848
UUID: 2848, Value: 44-EBF3.01-48E3-30-00
ClientCharacteristicConfiguration, CharscteristicConfigurationBits: Notfieation [0001)
= PimayService, 01 887
- CharacteristieD eclaration, Praperties: Wiite, Characteristic ULID: D280
UUID: 286C, Na values read)
L] | L]

Attribute value

oo | Handeroy| |

Display s UTFS

Vaue @ hex O e |

| [[sendupdate

Log

Attribute value:

WD 0| Handke (0 [

Vaue @ hex O et |

Log

Display as LITFE

| [ Send update

[17:23:50.5] Received a Handle slueMotification on handle 0012 with value E4EEF10151EA3DOD

[17:23:51 0] Received a Handle slueNotification on handle 0012 with value E2E6E 301B3E33000

23

[17:29:50 5] Received a Handlel alueMotification on handle O00E with value 040018FBFOZ0E0015201E 700
[17:23:51.0] Received a Handle slueMatification on handle O00E with value E4FF1CFRFC20E4018001FDOD
[17:29:51.0] Received a Handlel alueMotification on handle O00E with value EBFFO4FBF420E 301 7401DE00

[17:29:51.1] Received a Handlel alueMotification on handle O00E with value FSFF2BFBFC20E 201 74001 EEOD
[17:23:51 1] Received a HandleY slueMatification om handle 000E with value FOFF14FBEC20DBO17701DE00
[17:23:51.1] Received a Handle alueNotification on handle O00E with value 000014FBDCZ0EDD17901EEDD

[17:30:44 4] Received a Handlel alueN otification on handle 0012 with value 558 8FEO0TS7ER3DO0
[17:30:44 4] Received a HandleYalueNotification on handle 000 with value F4FF1CFBFO20E 801 8C01FS00
[17:30:44.4] Received a HandleY alusMatification on handle 000E with value FBFF18FBFA20EEDT B201FB00
[17:30:44.5] Received a HandieYalueNatification on handle 000E with value 040014FE0S21EDO 7DOTEFOD
[17:30:44 5] Received a HandleYalueNotification on handle 001 2 with value 45E 8ED01 2AE43D 00
[17:30:44.5] Received a HandieYalusMatification on handle 000E with value 000024F BE420F0018701FCO0
[17:30:44.5] Received a HandleWalueNotification on handle D00E with value FEFF24FBEC20ECDT 850MFEO0
[17:30:44 B] Received a HandleWaluetotification on handle 000 with value 080018FB0021F3018701DF00
[17:30:44 6] Recaived a HandieYalueNatification on handle 001 2 with value 44E 8F30148E 33000

7. You can note data that transit between the ISP131001 Sensors Board and the Master Emulator via

the Bluetooth link:

- Data of the accelerometer/magnetometer on the above left figure
- Data of the temperature/pressure on the above right figure

8. To switch off ISP131001 Sensors Board, remove battery.

—E
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6.2. On iPhone or iPad Device
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The Sensor application is only available on iOS device. On the App Store, search “sip sensor” or
“insight sip” and download the App. The iOS App is a demonstration App that is provided "as is" in order
to demonstrate the Smart Bluetooth sensor node. Only one iPhone or iPad is allowed per development
kit.

Make sure you iOS device is compatible with Bluetooth 4.0 (iPhone 4S or higher, iPad Air, Mini, 3"
generation and above).

The_ “sip sensor” application is downloaded and installed. You should see the application on your iOS
'(Ij'fl\(/alr?i/.ou will be able to set up the application demonstration as follows:

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

2. Connect the battery holder to the Sensors Board ISP131001.

3. Start “isp sensor” application on your iOS, click Connect and select your Sensors Board.

Insight SIP About < Insight SIP ISP131001A

DEVICES:
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4. Click Accelerometer. A Calibration phase invites you to rotate the ISP131001 Sensors Board. Then,
a starship on your iPhone screen follows the Sensors board movement.
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sess0 Bouygues 4G 18:41 3 -

{ Back  Accelerometer

Calibration

Please rotate your sensors.

N

Rotation X Rotation ¥ Rotation Z

5. Click Back and Temperature to start temperature and pressure demonstration.

< Back Temperature and pressure

temperature

air pressure

|
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6. Click Back and LED. A prompt will invite you to pair the Sensors Board with the iPhone. Click Pair.
The LED lights up.

Bluetooth Pairing Request
“InsightSIP_. 0 " would like to

pair with your iPhone.

Cancel Pair

To switch off ISP131001 Sensors Board, remove battery.

6.3. On Android Device

An App is also available for Android Devices. On Google Play, search “sip sensor” or “insight sip” and
download the App. 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 should see the application on your
Android device. Then you will be able to set up the application demonstration as follows:

1. (For Android v6 or earlier) In order to be able to scan for BLE devices, the application needs to have
“Location” permission. You have to enable “Location” service in the settings and give permission to
the Sensor App to use Location (Settings -> Application Manager -> Sensor -> Permission).

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

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

|
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Insicht SSP APPLICATION NOTE
n—gm—o ISP1507 DEV KIT

P EHW O W
(e

CONNECGT Select Device
H2S 7H Rssi=-82
D2:A3:8C:BE:89:49
Sy Rssi=-92
FB:EA:E8:25:79:03
H2S 7H Rssi = -86
F7:76:4A:89:30:30
InsightSIP_Demo Rssi=-48
ED:82:32:55:2D:56

CANCEL

£<s
e

DIN{efo]N|NI=ea ) [nsightSIP_Demo

Raw Sensor Data
Compass & Altimeter

Plane

CALIBRATION
Please rotate the sensor
in every direction

_
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::i Insight SiP APPLICATION NOTE

's all in the ISP1507 DEV KIT

5. Select “Plane” and a plane will appear on the screen and it will follow the board movement.

6. Press Back and Select “Raw Sensor Data” to monitor all sensor data. On this screen, LED can also
be turned ON/OFF.

LED

P= ]I:“:” mbar
T= ca4d °C

Accelerationing:

-00 -0l 1d

Magnetization in uT :

[y | =i

BACK

§)

i ]
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s|ghtSP APPLICATION NOTE
It's all in the ISP1 507 DEV KIT

7. Press Back and Select “Compass & Altimeter”. The top part is the altimeter, it has to be calibrated by
entering your current altitude once. The bottom part is the compass and it doesn’t need to be
calibrated (it has already been done in step 4)

CALIBRATION - Enter current altitude 180 m

Altitude : ]BD
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