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Scope

This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy module ISP1807-LR, version with 1MB flash and 256kB 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

+ nRF52840 Development kit User Guide, hardware section should be partially ignored i Insight SiP
development kit hardware replaces Nordic Semiconductor hardware.

+ nRF52 Series Reference Manual.

+ nRF52840 Product Specification V.x.x i make sure you have the last document version updated.

<+ S100 series SoftDevice Specification.

+ nRF5 SDK for software development on nRF52 Series.

To access documentation, information, go to:

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

+ TheNordcSemi conductor Infocenter is a ficomprehensive
for current and legacy solutions and technologies http://infocenter.nordicsemi.com/index.jsp

<+ The Nordic Semiconductor Documentation library https://www.nordicsemi.com/DocLib

4+ 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

+ nRF Connect for desktop and for Smartphone

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

4+ S100 series SoftDevice, namely S140.

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:

AN181104 App Note i this document.
DS1807 module data sheet.
ISP1807-LR-TB Test Board schematic.
ISP130603 Interface Board schematic.
ISP1880 Sensors Board schematic.

aghwnRE
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2. ISP1807-LR Evaluation Board Hardware Content
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3. Software Installation

This paragraph describes the steps to follow for software installation.

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

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

3. Go to www.nordicsemi.com and log in to your Nordic My Page account. Go to Products and click on
Bluetooth Smart/Bluetooth Energy. You will have access to the different product:

a. nRF52 Series: Click on nRF52840 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.

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

5. Download and install nRF Connect for Desktop and application for Smartphone (Make sure to
download the last version updated). Go to: https://www.nordicsemi.com/Software-and-
Tools/Development-Tools/nRE-Connect-for-desktop.

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

You can also download the Smart phone application AnNnRF Connect
(Android version) and on the App Store (I0S version).

_______________________________________________________________________________________________________________________|
July 2, 2020 Page 4/24 Document Ref:isp_ble_AN181104_R1.docx

Insight SiPi Green Side i 400avenueRoumanille 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.


http://www.segger.com/jlink-software.html
http://www.nordicsemi.com/
https://developer.nordicsemi.com/

Insicht SiP APPLICATION NOTE
JH ISP1807 -LR-EB

4. Hardware Description

4.1. Information about ISP1807-LR Module

ISP1807-LR is a Bluetooth Low Energy module with integrated antenna.

This module is based on Nordic Semiconductor nRF52840 2.4 GHz wireless SoC. nRF52840 integrates
nRF52series 2.4 GHz transceiver, a32bi t ARM -QWF €CRYUxflEsh memory, and analogue and
digital peripherals. nRF52840 can support Bluetooth low energy and a range of proprietary 2.4 GHz
protocols. The ISP1807-LR 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 DS1807).

4.2. I1ISP1807-LR-TB Test Board

Board dimensions are 50 x 37 mma2. It includes:

+ |SP1807-LR BLE module

+ 3 x FPC connectors in order to access the nRF52840 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.

4+ 2 x 5 pin header for the Debug using Nordic Evaluation Board
+ JTAG footprint for the programming

<+ USB female connector

The ISP1807LR-TB electrical schematic is presented in document Schematic_ISP1807-LR-TB.
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4.3. ISP130603 Interface Board

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

Set App Vcc

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

Segger chipset

ISP130603E  www.segge/.com

+LINK QB Equivalent to
» : f? - . PORT3 on
Supply connector ) RESET 1 I - 40_26 nRF chipset
Optional external | Po_
5V DC d = == ] e |
k o ;
Power supply bR
switch Ext/ USB #
o= I
B
Mini USB =
= RS232 port header
E (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. |SP1880 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+ ISP1807-LR BLE module.

4+ ST Micro LPS22HB barometer sensor.

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

4+ Sensirion SHTC3 Humidity / Temperature sensor

4+ 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 nRF52840 Development Kit User Guide
document.

Dongle/Master can also refer to your Smartphone by downloading the Smartphone application

AnRF Connecto available on the Play Store (Android
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5. Basic Application using ISP1807-LR-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 ISP1807-LR-TB Test Board to the Master Emulator. In
order to use Bluetooth Low Energy radio, the software is loaded in 2 parts:

<+ S140 SoftDevice using nRF Connect (hex file, no source).
<+ Proximity Application using SEGGER Embedded Studio.

Then Master Emulator is connected, and Proximity Application is launched.

S140 SoftDevice loading
1. Connect the provided USB cable from the Interface Board ISP130603 to your computer.

2. Connect the ISP1807-LR-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).

|
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3. Start nRF Connect.

4. Launch Programmer.

|
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5. Click Erase all.

1] nRF Connect v3.33 - Programmer = o X
og;

000483125608 ~

File

NRF52840 © File memory layout
& Add HEX file

C Reload files

© Clear files

Device

& Eraseall

7 Erase & write

B Save as file

® Reset

7 Write
Log iy |
18:20:41.50 Segger VErsion: J-LINK UB-SAMSU | 28 V3 COMPIIEa APF 10 2U2U | /:20:41 % C Read
14:20:41.581 Core probed: 483125608.
14:20:41.581 Core RAM: 256KiB. @ Auto read memory
14:20:41.581 Core ROM: 1024KiB in pages of 4KiB.
14:20:41.744 Model: NRF52840_xxAA_REV1. Enable MCUboot
14:20:42.173 Core0: Reading device non-volatile memory. This may take a few seconds.

14:20:49.677 Core0: Non-volatile memory has been read. 1 non-empty memory blocks identified

6. Browse to SoftDevice hex file and click Write. 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_16.0.0 \components\softdevice\s140\hex\s140 nrf52_7.0.1_softdevice.hex

[ nRF Connect v3.33 - Programmer - [u] X

000483125608 ~

File

NRF52840 © File memory layout
@ Add HEX file

C Reload files

© Clear files

Device

& Eraseall

7' Erase & write

_ _ & Saveas e
-—e ' BPBr’PBPe-=\P\=-’l]n”°=-=°-”----- ]

® Reset
/' Write

tog oon
18:22:18.823 LOre KAM: ZO0KIB. % C Read
14:22:18.823 Core ROM: 1024KiB in pages of 4KiB.
14:22:18.973 Model: NRF52840_xxAA_REV1. # Auto read memory
14:22:19.447 Core0: Reading device non-volatile memory. This may take a few seconds.
14:22:27.019 Core0: Non-volatile memory has been read. 3 non-empty memory blocks identified Enable MCUboot
14:22:27.178 SoftDevice detected, id OxCA (S140 v7.0.1)

14:22:27.181 [SoftDevice detected, id 0xCA (S140 v7.0.1)]
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Proximity Application loading

You can directly load the program application (hex file) through the Programmer of nRF Connect
application. Nordic have already compiled file and it is available on the followed path, for example:
€ \nRF5_SDK_16.0.0\examples\ble_peripheral\ble_app_proximity\hex\ble_app_proximity pcal0056_s140.hex

Be careful, this hex file is including SoftDevice (SoftDevice 6.0.0) and proximity app. Please make sure
there is no SoftDevice pre-programmed before. If this is the case, erase all and load
ble_app_proximity_pcal0056_s140.hex.

If you want to modify the application software example, you can use SEGGER Embedded Studio and
follow recommendation below:

1. Start SEGGER Embedded Studio.

2. Select File then Open Solution 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 must change the right in the file
App directory properties, for example:
€ \nRF5_SDK_16.0.0\examples\ble_peripheral\ble_app_proximity\pcal0056\s140\ses\ble_app_pro
Ximity_pcal0056_s140.emProject.

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

% SEGGER Embedded Studio for ARM V4.50 X

'5( Error reported

Failed to open DLL

You can also load the hex file (generated after building target with SEGGER Embedded Studio) by
NRF Connect in the programmer application.
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M nRF Connect v3.3.3 - Programmer - o x

000483125608 ~

File
nRF52840 © File memory layout
@ Add HEX file
1 —
- O O OO O O
"] C Reload files
© Clearfiles
Device
& Eraseall
® Reset
# Write
Log ooa
18:31:01.429 LOTe KAM: ZDOKIY, N C Read
14:31:51.429 Core ROM: 1024KiB in pages of 4KiB.
14:31:51.578 Model: NRF52840_xxAA_REV1 # Auto read memory
14:31:52072 | Core0: Reading device non-volatile memory. This may take a few seconds.
14:31:59.686 Core0: Non-volatile memary has been read. 7 non-empty memory blocks identified Enable MCUboot
14:31:59.824 SoftDevice detected, id 0xCA (S140 v7.0.1)
14:31:59.827 SoftDevice detected, id 0xCA (S140 v7.0.1)

The file project is located for example:
€ \nRF5_SDK_16.0.0\examples\ble_peripheral\ble_app_proximity\pcal0056\s140\ses\ build\nrf528
40 xxaa.hex

5.2. Direct Test Mode (UART)

This paragraph shows you how to set up and program the Direct Test Mode through the UART on
ISP1807-LR-TB Test Board.

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

2. Connect the ISP1807-LR-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 P0O_08 (by default on the source code)
- TXD to PO_06 (by default on the source code)
Make sure the RXD/TXD labels match for each wire. This matches the default setting if you are
using the Nordic Board PCA10056 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).
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Direct Test Mode Loading
1. Start SEGGER Embedded Studio.

2. Select File then Open Solution in order to open Direct Test Mode application:
€ \nRF5_SDK _16.0.0\examples\dim\direct_test mode\pcal0056\blankises\direct test mode_pcal0056.emProject

3. Build, Target and Download the direct test mode program.

Direct Test Mode Testing
1. Start nRF Connect
2. Launch Direct test Mode.
3. Select device.
If an error while setting up the device has occurred, reboot the interface board.

4. Select device and start test.

nRF Connect v3.3.0 - Direct Test Mode

000483125608 ~

000483125608 . .
+ Serial port: COM1( Active transmission power Stop test

Close device

-

Transmitter Receiver
=
&
o .
= Single Sweep
)
[ =4
z
& Channel [17]
|
40 dbm
O T T P R VOV R T PR PR VR PR PR R PR
FIIFSILILILILILEILELE | catororod
S R | AN R . R A RN R D SN e pdate period (ms)
R AR AR AR AR AR R R AR A AR R R R R G s
NN N Y Y oY Y Y N SR - G LR
O - D U S R S L LA S G . 30

Channel | Frequency
Physical layer

Log E ﬂ LE 1Mbps ~

11:28:33.899 Device selected successfully -

11:28:39.015 Running device setup Enable
11:28:39.056 Starting test Timeout (ms)
11:28:50.905 Device selected successfully

1000

> Packet type
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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 ISP1807-LR-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 ISP1807-LR-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
- TXD to PO_06
- CTS to PO_07
- RTS to PO_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 pcal0056 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 data (CTS) and vice versa.

UART Mode Loading

1. Start SEGGER Embedded Studio.

2. Select Project then Open Project in order to open UART_example application:
€ \nRF5_SDK_16.0.0\examples\peripheral\uart\pcal0056\ses\uart_pcal0056.emProject

3. Click Build Target and Download.

Note

Nordic have already ugteptald0s6thexd dableonlthe DK foiddr,éor A
example:

€ \nRF5_SDK_16.0.0\examples\peripheral\uart\hex\uart_pcal0056.hex

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

UART Mode Testing

1. Downl oad and instal/]l t (breequipatent ke A TTERMi fBriexample) i@ orded to
configure the baud rate, the port COM, etc.

% PUTTY Configuration ?

X

Category:

—-Session
' ' Logging
- Temminal
- Keyboard Serial line to connectto comi10
- Bell

- Features Configure the serial line
VY_IT;:;EH”CQ Speed (baud) 115200
- Behaviour
Translation
-Selection Stop bits
- Colours
—-Connection
- Data
Proxy
- Telnet
- Rlogin
-S5H
.. Serial

Options controlling local serial lines

Select a serial line

Data bits

Parity MNone ~

Flow contral RTS/CTS w

About Help 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 COM10 - PuTTY — ] ®

4. Press 696 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:

1 The SoftDevice: S140.
1 Dble_app_uart using SEGGER Embedded Studio.

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

2. Connect the ISP1807-LR-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
- TXD to PO_06
- CTS to PO_07
- RTS to PO_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 data (CTS) and vice versa.

S140 SoftDevice Loading
1. Start nRF Connect

2. Launch Programmer

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, for example:
\nRF5_SDK_16.0.0 \components\softdevice\s140\hex\s140_nrf52_7.0.1_softdevice.hex
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UART Mode Loading

1. Start SEGGER Embedded Studio.

2. Select File then Open Solution in order to open ble_app_uart application:
€ \nRF5_SDK_16.0.0\examples\ble_peripheral\ble_app_uart\pcal0056\s140\ses\ble_app_uart_pca
10056_s140. emProject

3. Click Build Target and Download.

Note

You can directly load the program application (hex file) through nRF Connect. 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_uart\hex\ble_app_uart_pcal0056_s140.hex

Be careful, thishex fil e is including SoftDevice (SoftDevi c¢

make sure there is no SoftDevice pre-programmed before. If this is the case, erase all and load
ble_app_uart pcal0056 s140.hex.

BLE Mode Testing

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

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

Nordic_UART

DISCONNECT
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