Application note AN201101 INSIGHTSIP

Use of BT Module Evaluation Boards

ISP1507-AL / ISP1507-AX
ISP1807-LR
ISP1907-LL / ISP1907-HT

Contents

Scope

This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy modules ISP1507-AL, ISP1507-AX, ISPI807-LR, ISP1907-LL and ISP1907-HT.
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INSIGHTSIP

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

* nRF528xx Development kit User Guide, hardware section should be partially ignored - Insight SiP
development kit hardware replaces Nordic Semiconductor hardware.

» nRF52 Series Reference Manual.

*  nRF528xx Product Specification — make sure you have the last document version updated.
= SI00 series SoftDevice Specification.

»  nRFS5 SDK for software development on nRF52 Series.

To access documentation, information, go to:
= Official Nordic Semi website http://www.nordicsemi.com

* The Nordic Semiconductor Infocenter is a ‘“comprehensive library” containing technical
documentation for current and legacy solufions 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
=  nRF Connect.

*  nRFS5 Software Development Kit (SDK) which includes precompiled HEX files, source code as well as
SES and Keil ARM project files.

= SIOO series SoftDevice, namely S112, S113, S122, S132 and S140.
*  nRF Connect application for Smartphone.
* nRF Toolbox application for Smartphone.

To access these files, go to www.nordicsemi.com and download the files.

Other Insight SiP documents

To complete the above, following documents are available on Insight SIP website or/and on request:
= AN20II01 App Note — this document.

*=  BLE module data sheet.

=  BLE Test Board schematic.

= |SP130603 Interface Board schematic.

'\ The information contained in this document is the Document reference
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2. Hardware Content

2.1. Global Description

The Evaluation Board hardware includes:

* anInterface Board named ISPI30603,

= a Test Board, either an ISPIS07-AL-TB, ISPIS07-AX-TB, ISP1807-LR-TB, ISP1907-LL-TB or
ISP1907-HT-TB, depending on the BLE module model,

if relevant, 3FPC jumper cables to connect the Interface Board to the Test Board (delivered only with
former generations, while new generation proposes onboard connectors),

if applicable, an external NFC antenna (delivered only with former generations, while new generation

proposes onboard antenna),

It appears like the underneath pictures, whether it complies with the latest generation or former ones:
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2.2. About Insight SiP BT5 Module

ISP15, ISP18 and ISP19 module series provide a BT 5 connectivity with an embedded antenna.

They are based on Nordic Semiconductor nRF52 series 2.4 GHz wireless SoC. They integrate a
2.4 GHz transceiver, a 32bit ARM CortexTM- M4 CPU, flash memory, and analog and digital peripherals.
They all support Bluetooth low energy and a range of proprietary 2.4 GHz protocols, and depending on the
model, additional protocols like ANT+, Zigbee, Thread and Bluetooth Mesh.

These modules measure 8 x 8 x 1 mm. They integrate 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, please refer to related Insight SiP module data
sheet.

The following chart highlights the differences between the different modules and respective evaluation

boards.

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
Chip nRF52810 nRF52832 nRF52840 nNRF528]11 nRF52833
CPU Cortex-M4 Cortex-M4 Cortex-M4 Cortex-M4 Cortex-M4
64 MHz 64 MHz & FPU 64 MHz & FPU 64 MHz 64 MHz & FPU
Flash 192 kB 512 kB 1 MB 192 kB 512 kB
RAM 24 kB 64 kB 256 kB 24 kB 128 kB
RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08
UART TXD to PO_T TXD to PO_06 TXD to PO_06 TXD to PO_I TXD to PO_06
connection CTStoPO_14 CTS to PO_07 CTS to PO_07 CTStoPO_14 CTS to PO_07
RTS to PO_15 RTS to PO_0S RTS to PO_0S5 RTS to PO_15 RTS to PO_0S
Compafible SN2, Siig, SN2, Sh3, S13 S140 SN2, SN3, S122, SI3, S122,
SoftDevices S132 S132 ' S140 S140
Nordic Board PCAI0040e PCAI0040 PCAIO056 PCAIO0S56e PCAIO100
’\ The information contained in this document is the Document reference
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2.3. ISP130603 Interface Board - Revision F or earlier

ISP130603 is an interface board that has dimensions of 100 x 80 mm?. The ISP130603 electrical schematic is
presented in document SCI30603F which is available upon request.
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2.4. ISP130603 Interface Board - Revision G or higher

Board overview:
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Jumper configurations:

= J2 jumpers selects the 5V power supply source:

SV Supplied from external source
(max 5.5V)

5V Supplied from USB

3V Supplied by the embedded regulator

3V Supplied by the CRC2032 battery

3V Supplied from external source
(17V = 3.6V)

=  SWD & UART jumpers can connect or disconnect Debug and UART lines from the test board. It is
recommended when powering up the board with a CRC2032 battery or external 3V. With such
supply sources the debugger will not be supplied.

=  BTNs & LEDs jumpers gives the possibility to connect up to 2 buttons & 2 LEDs to the test board:

Using a jumper allows to connect:

e BTNIto PO.0O% or PO
e BTN2to PO.OIO or PO.17
e LEDItoPOI3 or PO.1S
e LED2 toPOl14 or PO.16
’\ The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
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2.5. ISP1507-AL-TB Test Board
Board dimensions are 43.7 x 29 mm?Z. It includes:

= |SP1507-AL BLE module

= 3 x FPC connectors on top side of the board (I x 10 pins,
1x14 pins and 1 x 22 pins) fo access the NRF52810 GPIOs and JTAG
via ISP interface board

= 2 x5 pin header for programming and debug when connected
to a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

The electrical schematic is available from the website.

2.6. ISP1507-AX-TB Test Board
Board dimensions are 44.8 x 31 mm?. It includes:

»  |SP1507-AX BLE module

= 3 x FPC connectors on top side of the board (I x 10 pins,
1x14 pins and 1 x 22 pins) to access the nRF52832 GPIOs and JTAG
via ISP interface board

= 2 x 5 pin header for programming and debug when connected
to a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

The electrical schematic is available from the website.

2.7. ISP1807-LR-TB Test Board - Revision D or earlier
Board dimensions are 50 x 37 mm?2. It includes:

»=  |ISPI807-LR BLE module

= 3 x FPC connectors on top side of the board (1 x 10 pins,
1 x 14 pins and 1 x 22 pins) to access the nRF52840 GPIOs and
JTAG via ISP interface board

» 2 x5 pin header for programming and debug when connected
to a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

= USB female connector

The electrical schematic is available from the website.

The information contained in this document is the
ISP property of Insight SiP and should not be disclosed
to any third party without written permission.
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2.8. ISP1807-LR-TB Test Board - Revision E or higher

Board dimensions are 47 x 42 mm?Z. It includes: =
~

= |SP1807-LR BLE module

= 2 2x20 pins connectors at the bottom for Interface Board
connection

= 2x5 pin header for programming and debug when connected to
a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

= USB female connector

=  Printed NFC anfenna

The electrical schematic is available from the website.

2.9. ISP1907-LL-TB Test Board - Revision C or earlier
Board dimensions are 43.7 x 29 mm?Z. It includes:

*  |SPI907-LL BLE module V300750

= 3 x FPC connectors on top side of the board (I x 10 pins, "2 O MANV-O W
1x 14 pins and 1 x 22 pins) to access the nRF52811 GPIOs and JTAG
via ISP interface board.

= 2 x 5 pin header for programming and debug when connected
to a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

Q
Q
Q *
Q
0Q

The electrical schematic is available from the website.

2.10. ISP1907-LL-TB Test Board - Revision D or higher

Board dimensions are 47 x 42 mm?. It includes:
,Ns,i;/}s,p ISP1807-LR-TB-E

»  ISPI907-LL BLE module

= 2 2x20 pins connectors at the bottom for Interface Board
connection

= 2x5 pin header for programming and debug when connected to
a Nordic Evaluation Board

» JTAG footprint for programming and debug when connected to
a Segger J-Link

The electrical schematic is available from the website.

The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
to any third party without written permission.
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2.11. ISP1907-HT-TB Test Board - Revision A

Board dimensions are 50 x 37 mm?. It includes:

15P1907-HT-TB_A

= |SP1907-HT BLE module

= 3 x FPC connectors on top side of the board (I x 10 pins,
1x14 pins and 1x 22 pins) to access the NRF52833 GPIOs and JTAG
via ISP interface board.

= 2 x5 pin header for programming and debug when connected
to a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

= USB female connector

The electrical schematic is available from the website.

2.12. ISP1907-HT-TB Test Board - Revision B or higher
Board dimensions are 47 x 42 mm?. It includes:

- ISP1907-HT BLE module 'NSIESID 1SP1807-LR-TB-E

= 2 2x20 pins connectors at the bottom for Interface Board u '
connection

= 2x5 pin header for programming and debug when connected to
a Nordic Evaluation Board

= JTAG footprint for programming and debug when connected to
a Segger J-Link

= USB female connector

*  Printed NFC antenna

The electrical schematic is available from the website.

’\ The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
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INSIGHTSIP

3. Software Installation

3.1. PC Software Installation

This paragraph describes the steps to follow for software installation.

. 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.segger.com/jlink-software.html.

3. Go to https//www.nordicsemicom/Products/Low-power-short-range-wireless/Bluetooth-low-
energy. You will have access to the different BLE products:

a. nRFS52 Series: Click on nRF528xx and on the download section you have access to the
documentation, SoftDevice, Master control panel, nRFgo Studio, SDK ... efc.
b. nRF52 Development Tools: You can download the last nRFS SDK.

3. Youcan also download the SDK in the following link: https://developer.nordicsemi.com/.

4.  Download and install NRF Connect for Desktop (with the programmer plug-in), make sure to download
the last version updated. Go to: https://www.nordicsemi.com/Software-and-Tools/Development-
Tools/nRF-Connect-for-desktop.

5. Download and install Realterm from
https://realterm.sourceforge.io/index.html#downloads_Download

3.2. Smartphone Software Installation

Download the smartphone application "nRF Connect” available on the Play Store (Android version) and the

App Store (10S).

Note

You can also use NRFS Development Dongle by purchasing it separately from Nordic Semiconductor

https://www.nordicsemi.com/Software-and-tools/Development-Kits, please refer to the corresponding

paragraph nRF528xx Kit User Guide document.

'\ The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
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4. Generic Setup

INSIGHTSIP

4.1. Hardware setup

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

= If the ISPI30603 is available, connect the BLE Test Board to the Interface Board with the 10 pin,
14 pin and 22 pin FPC jumper cables.

= [f the ISP130603 Revision G or higher is available, Plug the BLE Test Board to the Interface Board using

the 2x20 connectors.

4.2. Softdevice Loading

=  Start nRF Connect.
= Select Programmer.
= Click Erase all.

ol 0000000000006006060606e0
A 000000000 00000000000
Current meas:
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‘/ www.insightsip.com
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000483125608 ~ &

File

NRF52832 File memory layout
@ Add HEX file

C Reload files

© Clear files

Device

_o Erase all
ase & write

VE:

4 Save as file

® Reset
7 Write

Log n n - C Read

109500045 S6GET VErSION: J-LINK UL-SAMSU 1 28 V.5 COMPIEQ AP 10 2020 | /2041 %

10:55:00.661 Core probed: 483125608 & AGib ek oy

10:5500.662 Core RAM: 64KiB

10:55:00.662 Core ROM: 512KiB in pages of 4KIB.

10:55:00.808 Model: NRF52832_X(AA_REV2. Ensdle MCUboot

10:5501.265 Core0: Reading device non-volatile memory. This may take a few seconds.

10:55:05.041 Core0: Non-volatile memory has been read. 1 non-empty memory blocks identified

= Select the compatible SoftDevice for your module (please refer to the table below), then click Write.

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT

Compatible S112, S1I3, S112, S113, SI13. S140 S112, S113, S122, Sh3, S122,
SoftDevices S132 S132 ' S140 S140

Nordic Board PCAIO040e PCAIO040 PCAIOOS6 PCAIOOS6e PCAIOI00

For instance, the compatible softdevice of ISPIS07-AX is S132, and it is at following location:
\NRF5_SDK_17.0.2_dé74dde\components\softdevice\sI32\hex\sI32_nrf52_7.2.0_softdevice.hex

|1 ¥ Connect v33.3 - Programmer
= 000483125608 ~
- N

File

@ Add HEX file

C Reload files

nRF52832 File memory layout
000483125608

;
com1o © Clearfiles

Jink

Device

<* Eraseall
# Erase & write

B Save as file

1
® Reset

C load:
_ _
]| I —

b [ - T | —

1U:o5U4. 9D LOrE RAM: DAKIE.

10:58:04.995 Core ROM: 512KiB in pages of 4KiB. @ Auto read memary
10:58:05.131 | Model: NRF52832_xxAA_REV2.
10:58:05.571 CoreD: Reading device non-volatile memory. This may take a few seconds

T 8 . = Enable MCUboot
10:58:09.387 Core0: Non-volatile memory has been read. 3 non-empty memory blocks identified
10:58:09.524 SoftDevice detected, id OxCB (S132v7.0.1)

10:58:09.526 [lSoftDevice detected, id 0xCB (S132 v7.0.1

'\ The information contained in this document is the Document reference
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INSIGHTSIP

4.3. Application Loading

A ready to run standard application is available in hex file format. In this case, load the Application program
(hex file) using NRF Connect programmer and click on Write.

Alternatively, the standard application can be modified by the user. In this case:

=  Start SEGGER Embedded Studio.

= Select File then Click on "Open Solution". And select the application project you want to modify
(with .emProject extension from examples in NnRFS_SDK_17.0.2_d674dde).

For instance, to modify the ble_app_proximity for ISPIS07-AX with PCAI0040 and S132 SoftDevice, the file
locationis:
\NRF5_SDK_17.02_db674dde\nRF5_SDK_17.0.2_dé74dde\examples\ble_peripheral\ble_app_proximity\pcal0040\
sI32\ses\ble_app_proximity_pcal0040_sI32.emProject

o
File Edit  View  Search Navigate Project  Build Debug  Target  Tools  Window Help

|=iF = D-3- BO|SR[% MR- X -] % & [Ceeomoomyer]| & 5% 120 =1 20
X

18 ‘ G= E:| @ & © % OpenSolutien

Project: v‘ Frame| A |« examples » ble_peripheral » ble_app_proximity » pcal0040 » 5132 » ses v o Rechercher dans : ses
Organiser v Mouveau dossier = M @
ble_app_hids_mouse A Nom Modifié le Type Taille
73 Release Bz ble_app_hrs & ble_app_proximity_pcal0040_s132.emPra... 11/08/2020 02:50 Fichier EMPROJECT 17Keo
ble_app_hrs_freertos
Project Items Code
Salution ‘ble_app_proximity ble_app_hts
4 [T Project 'ble_app_proxit ble_app_iss_c
a 3 Application  2fies ble_app_ipsp_scceptor
£ mainc
@ sdk_config.h ble_app_proximity -
> [ Board Definitian hex
(1 Board Support 2 pcal0040
(21 None 3

5132

> [CJ nRF_BLE 22fies
(L] nRF_BLE_Services arm5_no_packs
[51 nRF Drivers  §fiss armgec
con i
Se. thin resuits iar
Ses v [
Replace All | < Prev Mext > Nom du fichier: |\ v\ Solution Files (*.emProject “err ~| |

func
Ouvrir Annuler

In this example, we add a line in the main section to enable the DCDC.

’\ The information contained in this document is the Document reference
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¥
/**@brief Function for application main entry.
*
iné main(void)
bool erase_bonds;

// Initialize.

11080 log_init();
timers_init();
buttons_leds_init(&erase_bonds);
power_management_init();
ble_stack_init();

® 1106 I kd_power_dcdc_mode_set (NRF_POWER_DCDC_ENABLE) ; I

adc_configure();
gap_params_init();

1118 gatt_init();
advertising_init();
db_discovery_init();
services_init();
conn_params_init();
peer_manager_init();

// Start execution.
NRF_LOG_INFO("Proximity example started.”);
advertising_start(erase_bonds);

1120 tx_power_set();

// Enter main loop.
for (53)

idle_state_handle();

138 /**

i

< [m

x
> » %
ret_code_t err_code = sd_ble_gap_tx_power_set(BLE_GAP_TX_POWER_ROLE_ADV, m_advertising.adv_handle, TX_POWER_LEVEL); -

1092 APP_ERROR_CHECK(err_code) ;

L N
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5. BLE Proximity Application

This paragraph shows you how to set up and program a BLE Application with a SoftDevice that will send
data on a Bluetooth link from the BLE Test Board to your smartphone. In order to use Bluetooth Low Energy
radio, the software is loaded in 2 parts (SoftDevice + Application).

This example uses the ISP1507-AX with PCAI0040 and with SoftDevice S132. Please refer to the table for
choosing the appropriate example for the module you are using.

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
Compatible SN2, Siig, Sh2, Sh3, S113. S140 SN2, SN3, S122, SI3, S122,
SoftDevices S132 S132 ' S140 S140
Nordic Board PCA10040e PCA10040 PCAI0056 PCAI0056e PCAI10100

1. Load SoftDevice as per Section 4.2.
2. Load the appropriate proximity application example with correct board definition for the module.

For instance, for ISP1507-AX with PCAI0040 and S132, the file location is:
e  FornRF Connect:
-\NRF5_SDK_17.0.2_dé74dde\examples\ble_peripheral\ble_app_proximity\hex\ble_aopp_proximity_pc
al0040_sI32hex
e  For Segger Embedded Studio as per Section 4.3:
-\NRF5_SDK_17.0.2_dé74dde\examples\ble_peripheral\ble_app_proximity\pcal0040\s132\ses\
ble_app_proximity_pcal0040_s132.emProject

3. Open nRF Toolbox on your smartphone, go to proximity, connect to Nordic_Prox and test your
application.

12:339 .-

nRF Toolbox

.

o = o
W \-/

Nordic_Prox

6% Cycling Speed and Cadence
v -
@5 Hoalth Thermmeter

Running Speed
2N\ ond Codence

Document reference

'\ The information contained in this document is the
isp_ble_AN201101_R2.docx
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6. BLE UART Mode Example

6.1. Overview

This paragraph shows how to set up and program an example that emulates a serial port over BLE. In this
example, Nordic Semiconductor's development board serves as a peer to the phone application
"'nRF Toolbox", 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.

BLE 5.x Evaluation Board

6.2. BLE UART Mode Setup

On the ISP130603 Interface Board, connect with jumpers or wires provided in the kit:

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08

UART TXD to PO_II TXD to PO_06 TXD to PO_06 TXD to PO_I TXD to PO_06

connection CTStoPO_14 CTS to PO_0O7 CTS to PO_07 CTS to PO_14 CTS to PO_07
RTS to PO_1S RTS to PO_0S RTS to PO_05 RTS to PO_IS RTS to PO_0S

Make sure the RXD/TXD/CTS/RTS labels match for each wire. The above are default settings when using
the appropriate Nordic Board and Softdevice as described in the table below.

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
Compatible S112, STI3, Sl12, STI3, S113. S140 S112, STI3, S122, S13, S122,
SoftDevices S132 S132 ' S140 S140
Nordic Board PCAI0040e PCAI0040 PCAI0056 PCAIO0S6e PCAIOIO0
Then, load the SoftDevice as per Section 4.2.
'\ The information contained in this document is the Document reference
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6.3. Application Loading & Modification

Load the appropriate ble_app_uart example for your module with the correct Nordic board and the
appropriate SoftDevice as per Section 4.3 in nRF Connect.

For example, for ISP1507-AX with PCAI0040 and S132 SoftDevice, the file to load is:
-\NRF5_SDK_17.0.2_dé74dde\examples\ble_peripheral\ble_app_uart\hex\ble_app_uart_pcal0040_sI32 hex

Note for ISP1507-AL and ISP1907-LL

For the ISP1507-AL and ISP1907-LL, the source code must be changed in Segger Embedded Studio. In this
case, load the project as per Section 4.3, then follow the steps hereafter:

»  Open Board Definition and open boards.c
» Right click and Go to definition to open board.h
= Right click on pcalOOxx.h and Go to definition.

=  Change TX_PIN_NUMBER, CTS_PIN_NUMBER and the RTS_PIN_NUMBER definition as in the figure
below.

= Compile link and load the modified application.

Project Explorer s b 4 main.c  boards.c  boards.h  [elERILEEIAG E v X
1% Release 0 @ < « > %
Project Items Cod A #define BUTTON_PULL NRF_GPIO_PIN_PULLUP "

Solution ‘ble_app_uart_pcal0040e_s112"

#define BUTTONS_ACTIVE_STATE @
4[] Project ‘ble_app_uart_pca10040e_s112"

4 =3 Application  2fles #define BUTTONS_LIST { BUTTON_1, BUTTON_2, BUTTON_3, BUTTON_4 }
g:j main.c
I@ sdk_config.h #define BSP_BUTTON_@ BUTTON_1

#define BSP_BUTTON_1 BUTTON_2

4 {3 Board Definition 1fie #define BSP BUTTON 2  BUTTON 3

] boards.c #define BSP_BUTTON_3  BUTTON_4
3 D Board Support  2fies
- [0 Mone  3fies #define RX_PIN_NUMBER &
. [[J nRF_BLE &fies #define TX_PIN_NUMBER 11 //Mordic Original value is &
e RF_BLE Servi T e #define CTS_PIN_NUMBER 14  //Nordic Original value is 7
L cce: T 92 #define RTS_PIN NUMBER 15 //Nordic Original value is 5
'\ X #define HWFC true
_ #Adafina CDOTC MTCN DTM el /! C€DT MTCN cianal v
search within resulits < >
P The information contained in this document is the Document reference
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6.4. BLE UART Testing

INSIGHTSIP

. Open nRF Toolbox and click on UART, click fo connect and select the device: Nordic_UART.

09:409

nRF Toolbox

Connect

: Heaith Thermometer TS
SCANNING.
Running Speed RSCS
=\ and Cadence i NJA
0@ Continuous Glucose CGMS NA

I Nordic_UART

'ﬂf Proximity

NjA
NJA
UTILS SERVICES
. — MIAM MIA
DRSS e
Receiver/Transmitter
NjA
VY
\u‘yu - b e = lon Pro RT
NjA
QE‘L') MCU Manager MCU
N/A

2.

Run "RealTerm" on your desktop in order to configure the baudrate, the port COM, .

I Tiulay | Pot | Captue| Pins | Send | EchoPort| 120 | 1202 | 12eMisc| Miss | An| Clear| Freeze| 7|
eyt Playé 73 Ha"Dup*x Statug—
(G' ﬁ%g}' hEmEE mode _ | Disconnect
 Heslspace) | [ lnvert [ 7Bits _IR®D(2)
F ﬂiﬁ:“ scll | |7 Big Endian | TRD(3)
F ﬁtaax rDataFrames WCTS (8
F in_t1nES Bytes |2 = iggg {;}
LN .
 Asci ™ Single _Gulp ;
 Enay _IRing(9)
((: H\bbllf Rows Cols _|BREAK
 Healsy Terminal Fort |ws 2] [e0 2] I Sciolback &
Char Count:10 |cps0 [Port: 28 38400 8NL RTS) |
Port |I’.‘apture] Pins | Send I Et:hnF‘nrll 12C | 12c-2 I I2EM\:|:| Misc ] _\ﬂ MM‘ i‘
Status
*m]nsznﬂ v |Pon 10 1 gprn syl | _ | Connected
Py | DBl | Siop IS gelcltersio Flogs Lol j?,’fﬁ {;‘
3 D; EL 17
G Nore | @ gbis| | 16k 2bis o2 e | W@
f~ Qdd | " 7bits | ~Hardware Flow Control—— ([ Transmit Xolf Char:[13 _Ipco 1)
" Mark (‘ Gb!ts " None ‘Winsock is—) W DSR )
 Space | " Sbis| | ¢ DTR/DS € Raw _|Ring ()
o & Telnet _ |BREAK.
_ | Ermar
You can use ActiveX automation to control me! Char Count:64 CPS:0 Port: 10 115200 8BN1RT: -
4 H 1 n
3. Write some characters and click on "Send ASCII".
Display | Pot | Captue | Pins EchnF‘nrlI 12c | 12c2 | 12oMise | Mise | An| Clear| Freeze| ?|
o " Status
ﬁlln sent from desktop L“Sendﬂurnheul Send ASCII [‘5 +0 _| Connected
2T _IRXD (2]
] | SendNumbers| Sendasci = *LUF? v _IT®D (3)
- il R cTs (@
0] 7| LF] Repeats [T 2] [ Liwd T StipSpaces [ sac) [BU58 =] A
Dump File to Port WOSR 5
[e:tempheapture tat -l J SendFile | 3 Stop | Delays |0 2]|0 2 _|Ring (9)
_IBREAK
Repeats |1 3| |0 = _|Emor
You have to click in terminal window before you can type any cha |Char Count:54 [cps:0 ‘Port: 10115200 8N1No

'SP

‘/ www.insightsip.com
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S RealTerm: Serial Capture Program 2.0.0.70

thello sent from desktoplilf

Display] Fort ] Eapture] Finz

|hello sent from desktop

|
’_ ﬂ ﬂﬂ Repeats m

Dump File to Port

|c:\temp\capture.txt

Send |EchoPort| 120 | 1202 | 12CMise | Mise |

ﬂ Send Mumbers

=] Send Numbers|  sendasci L e ) Ater
,,
™ Stip Spaces [ +orc | |SMBUS 8 :I

jJ SendFile | 3 Stop | Delavs |0 2{j0 %

I Literal

EOL -

Iv +CR
¥ +LF |v Before

Bepeats |1 = |0 &

An| Clear| Freeze| ?|

Status

_ | Disconnect
_|R=D(2)
_|THD (3]
WICTS (8)
_|DCD 1)
W DSK (6)
_|Ring (9]

_ | BREAK.

_ | Emar

Char Count:0 CPS:0

Port: 9115200 8N1 Non

4. Write some characters on your smartphone and click on send.

09:54 9

< nRF Toolbox

Logger

hello sent from iPhone

09:53:546... [Ca

09:53:59.760
09:53:59.770 eral, options:nil)
09:54:00.3.

09:54:00.3...
09:54:01
09:54:00.3...

09:54:00.381
09:54:00.3...
09:54: 3
09:54:003...  peripheral.d

ervices discovered

6E40000
09:54:004... Characteristics discovered
09:54:00.4.
09:54:004...
09:54:00.411

09:54:00415 pe

eral e
EOA DCCA

09:54:004... ;;c.nwuons enabled for :!:uructevislic' 6E400003-
B5A3-F393-E0A9-ES0E24DCCAE
to and |
giwlelrjtlylulijolp
alsldiflglhlilk]]

Y z | x|c|lv|b|n|mEs
123 space return

® 9

| Sm RealTerm: Serial Capture Program 2.0.0.70

hello sent from iPhone fi

Display] Fort ] Eapture] Finz

Send |EchoPart| 120 | 1202 | 120Mise| Misc |

|hello sent from desktop

|
[ ﬂ ﬂ ﬂ Repeass [1 2

Diump File to Part

[ Literal

|c:: temphoapture. bt

=] Send Numbers| Sendasci L s Ie| Alter
g
[~ Stip Spaces || +ore SMELS 8 :l

<] | sendfie | X swp| Dele[i 20 =
Bepeats |1 = %

INSIGHTSIP
y—g

09:49 v

< nRF Toolbox

09:48:48.8...

09:48:52.752
09:48:52762  cent:
09:48:53.331

09:48:53.341
09:48:53.3...
09:48:53.3...

09:4853381  Serv
09:48:53.3...
09:48:53.391

09:48:53.3...

09:48:53.
09:48:53.4...

09:48:53.412

09:48:53.4... i al istic: 6E4
B5A3-F393-E0A9-ES0E24DCCAE

09:49:04.181  Notification received from: 6E400003-B5A3-F393-

EOA9-ES0E24DCCA9E, with value:
0x68656C6C6F207:

09.490A“95 b

m Clear| Freeze ﬂ

Status

_ | Disconnect
IRXD )
_T=D (3
mcTs
_|Dcom

W ODSR(6)
_|Ring (9]
__|BREAK.

_ | Emar

i

EOL
| Send Numbers|  Send a5CI g»fm v Before

Char Count:46

CPS5:0 Port: 9115200 8N1 Non

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

-
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7. NFC Launch App Example

7.1. NFC Mode Set-up

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). This example is applicable only for the
ISP1507-AX, ISP1807-LR and the ISPI907-HT.

On the ISP130603 Interface Board, connect the 2-lead patch cable in order to connect:
= NFC_1toPO_09
= NFC_2toPO_IO

7.2. NFC Mode Loading

Load the NFC Launch example with the appropriate Nordic board for your module:

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT

Nordic Board Not applicable PCAIO040 PCAIO056 Not applicable PCAIOI00

For instance, for ISP1507-AX with PCAI0040, the file to load is:

=  For nRF Connect
-\NRF5_SDK_17.0.2_dé74dde\examples\nfc\record_launch_app\hex\nfc_launchapp_record_pcalO
040.hex

= For Segger Embedded Studio:
\NRF5_SDK_17.0.2_d674dde\nRF5_SDK_17.0.2_dé74dde\examples\nfc\record_launch_app\pcalO0
40\blank\ses\ nfc_launchapp_record_pcal0040.emProject

’\ The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
" / www.insightsip.com to any third party without written permission.

Specification subject to change without notice. Page 23/26



INSIGHTSIP

7.3. NFC Mode Testing

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

. 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.

’\ The information contained in this document is the Document reference
ISP property of Insight SiP and should not be disclosed isp_ble_AN201101_R2.docx
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8. Direct Test Mode

The Direct Test Mode is used during certification and test, Output power and receive sensitivity can be
measured using this mode. This paragraph shows you how to set up and program the Direct Test Mode
through the UART BLE Test Board.

8.1. Direct Test Mode Set-up

On the ISP130603 Interface Board, connect with jumpers or wires provided in the kit:

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
UART RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08 RXD to PO_08
connection TXD to PO_T TXD to PO_06 TXD to PO_06 TXD to PO_ TXD to PO_06

Make sure the RXD/TXD labels match for each wire. The above are default settings when using the
appropriate Nordic Board and Softdevice as described in the table below.

Module Type ISP1507-AL ISP1507-AX ISP1807-LR ISP1907-LL ISP1907-HT
Nordic Board PCAIO040e PCAIO040 PCAIOOS6 PCAIOOS6e PCAIOI00

8.2. Direct Test Mode Loading
Load the appropriate Direct Test Mode example for your module by referring o the table above.

For ISP1507-AX with PCAI0040, the file to load is:
-\NRF5_SDK_17.0.2_db674dde\examples\dtml\direct_test_mode\hex\direct_test_mode _pcal0040.hex

Note for ISP1507-AL and ISP1907-LL

For the ISP1I507-AL and ISP1907-LL, the source code must be changed in Segger Embedded Studio:

=  Open the appropriate project for your module with the correct Nordic board.
= For ISP1507-AL with PCA10040e, the file location is:

=  _\nRF5_SDK_17.0.2_db674dde\nRF5_SDK_17.0.2_dé74dde\examples\dtm\direct_test_mode\pcalO
040e\blank\ses\direct_test_mode_pcal0040e.emProject

Open Board Definition and open boards.c

Right click and Go to definition to open board.h

Right click on pcalOOxx.h and Go to definition
Change TX_PIN_NUMBER definition as in the figure below:

'\ The information contained in this document is the Document reference
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Project Explorer I x main.c  boards.c  boards.h [QdeRliiling B v X
¥.% Release | @ @ |« 2 k-
Project Items | Code | Data | [l &

Solution ‘direct_test mode_
4 [7] Project ‘direct_test_moi
4 aAppIication 2 files
E:j main.c
@ sdk_config.h
4 ‘=3 Board Definition

é‘:j boards.c

b (3 None 3fies 91 #define CTS_PIN_NUMBER 7

i (] nRFBLE 2fies #define RTS_PIN_NUMBER 5

[ [ nRF_Drivers 5fles #define HWFC true
I [ nRF Libraries 147 v

INSIGHTSIP

#define BUTTONS_LIST { BUTTON_1, BUTTON_ 2, BUTTON_3, BUTTON 4 }

#define BSP_BUTTON_@  BUTTON 1
#define BSP_BUTTON_1  BUTTON 2
#define BSP_BUTTON_2  BUTTON_3
#define BSP_BUTTON_3  BUTTON 4

#define RX_PIN NUMBER 8
906 #define TX_PIN_NUMBER 11 //Nordic Original value is 6

#define SPIS_MISO_PIN 28 // SPI MISO signal.

n x

#define SPIS_CSN_PIN 12 // SPI CSN signal.
#define SPIS_MOSI_PIN 25 // SPI MOSI signal.

Aaf4i €DTE & DTM aa /! €DT v i 1 N
Search within resuits | < TRt e >
8.3. Direct Test Mode Testing
1. Open Direct Test Mode in nRF Connect.
2. Select device and start Test.
3. If anerror while setting up the device has occurred, reboot the interface board.
nRF Connect v3.3.0 - Direct Test Mode
000483125608 ~
000483125608 -
+ Serial port: COM10 Active transmission power
Close device )
Transmitter Receiver
£
E’ Single Sweep
@ Channel [17]
|
40 dbm
I IIIIII{IJII[{{qy
Qﬂ«\r éo\x\ @‘&\ »\‘5‘\ »8j¢ r{,\;é\ q,ﬁﬁ\ ,,;3\&\ P,;ﬁ\ ,,g,\&\ &“b\b &h\‘\ (,gf‘\ @v\‘\ é;‘\ cgf‘\ ng%\ ,\t)\s ,\Q‘k\ ’\%\s Update period (ms)
\’\?‘ \q?‘ \’\,‘* \q?‘ \"],b‘ \ﬁy‘ \q/b‘ \ﬁ?‘ \’1?‘ \"B‘ \“], \"1, \“1?‘ \ﬂ?‘ \q?‘ \ﬂ?‘ \q'b‘ \n'b‘ \q? \’\?
AT N BT 6T AT 9T R 3T 8T R R R P 30
Channel | Frequency
Physical layer
Log E ﬂ LE TMbps ~
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
4 » -
Note
Erase all before loading Direct Test Mode program. The SoftDevice should not be loaded.
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