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This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy module ISP1510 (model ISP1510-UX).
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1. Recommended Documentation

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

Nordic Semiconductor Documents:

+ nRF52832 Development kit User Guide (hardware section should be partially ignored 7
Insight SiP development kit hardware replaces Nordic Semiconductor hardware).

+ nRF52 Series Reference Manual.

+ nRF52832 PS (data sheet).

+ S132 nRF52832 SoftDevice Specification.

+ 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 Se mi conductor | nfocenter
|l ibraryd containing technical documentation for

<+ 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

Nordic Semiconductor Dev Kkits (software portion):
+ nRFgo Studio.
4+ nRF5 Software Development Kit (SDK):
1 Precompiled HEX files.
9 Source code.
1 Keil ARM project files.
% 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.

DecaWave Documents:

4+ DW1000 Data Sheet

+ DW1000 User Manual

4+ APS013: DW1000 and Two Way Ranging
To access documentation, information, go to:

<+ https://www.decawave.com/support (Official DecaWave website, registration required)
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Other ISP documents that complete the above:

4+ AN1606 App Note i this document.

4+ DS1510 module data sheet.

+ ISP1510-UX-TB Test Board schematic fiSchematic_ ISP1510-UX-TBa
4+ ISP130603 Interface Board schematic i5C130604a

4+ |ISP1510 Tag Board sc h e maSchematidi ISP1510-UX-TGa

4+ ISP1510Anc hor Boar dSchemaice BRI5I0-X-ANG
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2. ISP1510 Dev Kit Hardware Content

NRF51 DONGLE

1 x nRF5 series

1 x ISP130603
<4—Development Dongle

Interface Board with : » e oy :
J-Link Lite CortexM-9 = Wt — ¥ & norDic
JTAG/SWD Emulator 3 ! —

nRF8825

Rev. 1.1.0 )
(% 2017.07
: °»
% I seons —_— A
e N = =
| ISP1510-UX-TG ISP1510-UX-TB
|
« / 1x ISP1510-UX-TB
Test Board

1 x ISP1510-UX-AN
Anchor Board

1 x ISP1510-UX-TG
Tag Board

<4— 1 x NFC antenna

1 x USB cable
1 x FPC 22 pin cable
i 1 x FPC 14 pin cable
] «—— 1xFPC 10 pin cable
/ 1 x 2-lead patch cable
1 x Lithium Battery
CR2032
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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.

Af ter installation, a Pack I nstallern wamd ofivC haeqk

updat eso. After you can show in the Device sect

screen and different Packs available on the right side of the screen.

File Packs Window Help
2 | Device: Nordic Semiconductor - nRF52832 oA
3 oo (e 1[4 7 vace [ mampies | O
s X [
Device =
7% Al Devices ANT
& ABOV Semiconductor Semiconductor:znRF_BLE and software modules for Nordic Semicond!

¢ a

11.003.21pha (2015-06-17) < Install _|| Components for Bluetooth Low Energy (Bluetooth Smart) S132 SoftDevice for Nordic Semicor
- SoftDevice $210 G Install__| C ANT/ANT- §210 nRF family.
P NordicSemiconductorinRF_SoftDevice_5310 ¢ Install _|| Components for Bluetooth Low Energy (Bluetooth Smart) and ANT/ANT+ S310 SoftDevice for
# Renesas [peneric
@ Silicon Labs ARM::CMSIS cller Software Interface Standard)

mbiq Micro

miconductor nRF family examples.

nductor nRF family.

mily.

Install || NFC s data modelling support mod
Install pr nRF family.
& Install | Port of the ARM CIISIS-RTOS based RTX far Nordic Semiconductor nfF family,

S ductor:
(2015-12-18) oot
£ Previous " SoftDevice 5132 - Previous Pack Versior

:nRF_SoftDevice_S132

ARMECMSIS-Driver_Validatis
ARMzCMSIS-RTO:
bedClient

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

o
tation of the TCP/IP protocol suite
MicriumzRTOS Install Micrium software components |

K| | of

a light-weight impl

On the fAPackso section, you can d oRFnSbfibevide, rRR d

DeviceFamil yPack, nNRF exampl eseé, etc é
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://lwww.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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4. 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
document ati on, Soft Devi ce, Master contr ol
b. nRFE52 Development Tools: You can download the last nRF5 SDK.

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

6. Download and install nRFgo Studio (Make sure to download the last version updated).

7. Download and 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. I1SP1510-UX Module

ISP1510-UX is a Bluetooth Low Energy and UWB module with integrated
antennas.

Despite its small size of 9.0 x 16.0 x 1.9 mm, the ISP1510 module integrates the
DecaWave DW1000 chipset which is an Ultra Wide Band transceiver dedicated
to indoor localization applications. This chipset needs an external processor to
operate and Insight SiP decided to integrate the Nordic Semi nRF52 SoC. In
addition to the powerful ARM Cortex M4F MCU, this chip also provides a BLE
and NFC connectivity for wireless set up and control of the UWB chip.

ISP1510 also integrates all passives, crystals and DC/DC converters to optimize the power consumption.
And last but not least, it integrates 2 antennas in the same package. This is a hew and unique concept
developed by Insight SiP within a SIP package. For BLE function, we keep using our usual PCB trace
antenna design. For UWB function, the second antenna is printed directly on top of the molding.

For more details, see Insight SiP module data sheet (document DS1510).

4.2. I1SP1510-UX-TB Test Board

ISP1510-UX-TB is the basic application test board that has dimensions of 50 x 60 mm?2.

DecaWave
GPIO header
22 pin FPC 10 pin FPC 14 pin FPC
connector connector connector
July 5, 2017 Page 7/41 Document Ref: isp_ble_AN170701_RO0.docx

Insight SiP T Green Side i 400 avenue Roumanille i BP 309 i 06906 Sophia-Antipolis Cedex i France i 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.



ISP1510 DEV KIT

@msi htSiP APPLICATION NOTE

It encloses:

+ |SP1510-UX UWB and 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 top side of the board.

- 1 x 10 pin header order to access the decaWave GPIOs

The ISP1510-UX-TB electrical schematic is presented in document Schematic_ ISP1510-UX-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 Vcc

Reset button Integrated (Vee 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

nRF chipset

14 pin FPC 10 pin FPC 22 pin FPC
connector connector connector
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4.4. |SP1510-AN Anchor Board

ISP1510 Anchor Board is one of two the application boards that is used for the ranging demonstration.
It has dimensions of 62.5 x 40 mmz.

It encloses:

+ |SP1510-UX UWB and BLE module

+ 2 X mini-LEDs

<+ USB connector

<+ Removable 10 pin FPC connector for software loading
+ FTDI USB-to-Serial adapter

+ UWB Antenna on PCB

<+ Ranging firmware

The [ISP1510-AN Anchor Board electrical schematic is presented in the document
Schematic_ ISP1510-UX-AN.

4.5. ISP1510-TG Tag Board

ISP1510 Tag Board is one of two the application boards that is used for the ranging demonstration.
It has dimensions of 31 x 18 mma2,

It encloses:

4+ |ISP1510-UX UWB and BLE module

4 2 X mini-LEDs

<+ Battery holder

<+ Removable 10 pin FPC connector for software loading
4 Ranging firmware

The ISP1510-TG Tag Board electrical schematic is presented in the document
Schematic_ ISP1510-UX-TG.
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4.6. 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 ISP1510-UX-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 ISP1510-UX-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. Connectthe ISP1510-UX-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.
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5. Click Erase all.

S nRFgo St

File View nRFE001 Setup  Help
Features x

4 24GHz

SEGGER to use: (518004334 v | [ efiesn |

4 Front-End Te.
X carrie.

RX const RF51822
TX/RX c. QFAAHXD (0x007d)

- ; e Region 1 (Applcation) Program SoftDevice | _Program Application | Program Bootioader |
4 Bluetoot

nRF8001 Co... Programming of SoftDevice on nRF5x device

Dispatcher

Trace Transl... Fietoprogram: 51822 .8.0.0_softdevice.hex [ Browse., |

Dt e 7] Lock SoftDevice from readback

nRF8002

SoftDevice size (8): 0
[¥] Enable SoftDevice protection (UICR.CLENRQ)
Size: 12848

(Coowem ) sy ) gesd ]

| Device Manager x

Address: 0x0

RFSx Program... |

nRF5x Bootloader

NnRF24LUL+ 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:\Keil_v5\AR M\Pack\NordicSemiconductor\nRF_SoftDevice_Sl32\2.0.b-?.alpha\hex

|
July 5, 2017

Page 12/41 Document Ref: isp_ble_AN170701_RO0.docx
Insight SiP T Green Side i 400 avenue Roumanille i BP 309 i 06906 Sophia-Antipolis Cedex i France i 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.



Ins|ght S|P APPLICATION NOTE
Itsalllnthepackage ISPlSlO DEV K IT

July 5, 2017 Page 13/41 Document Ref: isp_ble_AN170701_RO0.docx

Insight SiP T Green Side i 400 avenue Roumanille i BP 309 i 06906 Sophia-Antipolis Cedex i France i 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.

















































































