Use of ISP2053-AX
Module
Evaluation Boards

Application Note AN211001

Introduction

Scope

This document gives details on hardware and software for using and testing Insight SiP Bluetooth Low
Energy modules ISP2053-AX.
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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

+ nRF5340 Development kit User Guide, hardware section should be partially ignored — Insight SiP
development kit hardware replaces Nordic Semiconductor hardware.

+ nRF5340 Product Specification — make sure you have the last document version updated.

4+ nRF Connect SDK for software development on nRF53 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 solutions and technologies http://infocenter.nordicsemi.com/index.jsp

Find documentation about nRF Connect SDK here

https://developer.nordicsemi.com/nRF_Connect SDK/doc/latest/nrf/index.html

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

For any question, you can also open a case here https://devzone.nordicsemi.com/support/add

-+ # ##

Software Dev kits

+ nRF Connect SDK which includes Zephyr based source code as well as SES project files.
4+ nRF Connect for Desktop.

4+ nRF Connect application for Smartphone.

4+ nRF Toolbox application for Smartphone.

To access these files, go to www.nordicsemi.com and download the files. Instructions can be found in
Section 0.

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

ANZ21100x App Note — this document.
BLE module data sheet.

BLE Test Board schematic.
ISP130603 Interface Board schematic.

Lol ok ol o
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2. Hardware Content

2.1. Global Description

The picture below shows the Evaluation Board hardware content for ISP2053-AX modules, integrating
NFC functionality:

1 x ISP130603 Interface Board

with
J-Link Lite CortexM-4 —
JTAG/SWD Emulator
1 x FPC jumper cable 22 pin
«——— 1 xFPC jumper cable 14 pin
1 x FPC jumper cable 10 pin
1 x Test Board >

1 —
November 8, 2021
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2.2. ISP2053-AX Module
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ISP2053 module series provides BT 5 connectivity with an embedded antenna.

The modules are based on Nordic Semiconductor nRF53 series 2.4 GHz wireless SoC. They integrate a
2.4 GHz transceiver, two Arm® Cortex®-M33 processors, flash memory, and analog and digital
peripherals. They support Bluetooth low energy and a range of proprietary 2.4 GHz protocols, additional
protocols like ANT+, Zigbee, Thread and Bluetooth Mesh.

The 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 module has the following features:

Application Processor ARM Cortex M33 1 MB Flash + 512 KB RAM and 8 KB Cache
Network Processor ARM Cortex M33 256 KB Flash + 64 KB RAM and 2 KB Cache
Security ARM TrustZone & CryptoCell 312

Configurable 46 GPIOs including 8 ADCs

Digital interfaces USB, QSPI, SPI, UART, I2S, PDM, PWM

+3 dBm output power

FFEFrEEFEE
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2.3. ISP2053-AX-TB Test Board
Board dimensions are 50 x 37 mm.

Reset button ISP2053-AX
NFC Antenna

Power supply configuration

Voltage mode

switch
> SWD for JLINK
nRF Eval board
SWD for JLINK
probe
FPC Connectors
It includes:
+ |SP2053-AX BLE module
+ Reset button
%+ J1,J2,J3: FPC connectors to connect to the ISP300603 Interface board.
+ J4: JTAG footprint for programming and debug when connected to a Segger J-Link Probe.
+ J5: 2 x 5 pin header for programming and debug when connected to a Nordic Evaluation Board.
+ J6: Header for power supply configuration.
| | External supply for high
Ground . . voltage mode (2.5-5.5V)
| | External supply for normal
Ground . . voltage mode (1.7-3.6 V)

Place jumper to enable the onboard 5V DCDC
(used in high voltage mode)

<+ J8: USB female connector
+ J9,J10,J11, J12, J13, J14: 2x5 pin header footprint to access all GPIOs.
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+ Normal/High Voltage mode switch

Normal voltage mode High voltage mode

About power supply configuration:
In normal voltage, power can be supplied by:

+ the ISP130603 Interface board through the 10 pin FPC cable.

+ “3V” pin of J6 header, apply between 1.7V and 3.6V.
In high voltage mode, power can be supplier by:

%+ The onboard 5V DCDC converter (Place the jumper on the “DCDC EN” part of J6 header).
+ “5V” pin of J6 header, apply between 2.5V and 5.5V.
+ USB

The ISP2053-AX-TB electrical schematic is available from the website.

|
November 8, 2021 Page 8/17

Document Ref: isp_ble_AN211001_R0.docx
Insight SiP — Green Side — 400 avenue Roumanille — BP 309 — 06906 Sophia-Antipolis Cedex — France — www.insightsip.com
The information contained in this document is the property of Insight SiP and should not be disclosed to any third party without written permission.

Specification subject to change without notice.



Insi ht SP APPLICATION NOTE
|—gh—o ISP2053 Eval Board

2.4. ISP130603 Interface Board

ISP130603 is an interface board that has dimensions of 100 x 80 mm. The ISP130603 electrical schematic
is presented in document SC130603F.

Integrated

; Set App Vcc
Segger chipset (Vee in mV =500 + Jumpers)

Reset button

Current limiter switch

I1SP130603F J-LINK 08 Wuw, segger, com o e AL A

‘@

Supply connector Equivalent to

Optional external PSFRTS’_ on
5v DC nRF chipset
Power supply
switch Ext / USB Equivalent to
PORT2 on
nRF chipset
Mini USB ——»

RS232 port header
(RXD and TXD)

|
& |
R
|

s Equivalent to
PO_13 PORT1 on
PO_11 nRF chipset
M PO_0S
: . ; RS232 port header
Current S&% 2 o8 iz Ins1 th SIP (RTS and CTS)
measurement o ¥ uce
pins ™ : g Equivalent to
] e PORTO on
......... poim nRF chipset

14 pin FPC 10 pin FPC 22 pin FPC

connector connector connector
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3. Software Installation

3.1. PC Software Installation
This paragraph describes the steps to follow for software installation.

1. Download nRF Connect for Desktop.

2. In nRF Connect for Desktop, install the Toolchain manager.
3. In Toolchain manager install the last SDK version.

4. Download and install Realterm from https://realterm.sourceforge.io/index.html#downloads Download

For more information on SDK installation go to
http://developer.nordicsemi.com/nRFE _Connect SDK/doc/latest/nrf/getting started.html

3.2. Smartphone Software Installation

Download the smartphone application “nRF Connect” and “nRF Toolbox” available on the Play Store
(Android version) and the App Store (I0S).

Note

You can also use NRF5 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.
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4. Generic Setup

4.1. Hardware setup
1. Set the test board in “Normal voltage mode”
2. Connect the USB cable from the Interface Board ISP130603 to your computer.

3. Connect the BLE Test Board to the ISP130603 Interface Board with the 10 pin, 14 pin and 22 pin
FPC jumper cables.

4.2. Loading using an existing .hex
1. Start nRF Connect for desktop and click Programmer

2. Drag and drop both application core and network core .hex files in the “Files memory layout” box.
Then program by pressing “Erase & Write”.

[ rper—

.
D Network core file o cetes
Prss READ ot s ey
|

Application core file
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5. BLE UART Example
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5.1. Overview

This paragraph shows how to set up and program an example that emulates a serial port over BLE. In this
example, the Insight SiP development boards serve 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

5.2. Setup

Connect the test board to the interface ISP130603 board using the 3 FPC cables.
On the ISP130603 Interface Board, connect with jumpers or wires provided in the kit:
e RXDtoP0 08
e TXDtoPO 06
e CTStoPO 07
e RTStoP0_05

5.3. Build and load using SES

By default, the configuration of the uart pins is nhot compatible with our interface board. Therefore, we
need to modify the board configuration file.
To modify the code, we will use Segger Embedded Studio (SES).

1. Create project

In nNRF Connect, Toolchain manager, click on “Open Segger Embedded Studio”
In SES click File -> Open nRF Connect SDK Project...
In “Projects” select “peripheral_uart” and in “Board Name” select “nrf5340dk_nrf5340_cpuapp”. Click OK.

2. Modify the the uartO configuration

Create an overlay file by either method:
» Create manually a file called nrf5340dk_nrf5340_cpuapp.overlay in the project directory.
» In SES click Project -> Edit Device Tree then click OK.
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Write in the overlay file:

&uart0 {
tx-pin = <6>;
rx-pin = <8>;

rts-pin = <5>;
cts-pin = <7>;

3. Build the project

Click Project -> Run CMake... and then Click Project -> Build Solution.
Both application core and network core are now generated. They are in the following directories:
» <SDK>\9ncs\v1.7.0\nrf\samples\bluetooth\peripheral_uart\build_nrf5340dk_nrf5340_cpuapp\zeph
yr for the application core file.
» <SDK>\ncs\vl1.7.0\nrf\samples\bluetooth\peripheral_uart\build_nrf5340dk_nrf5340_cpuapp\hci_rp
msg\zephyr for the network core file.

4. Flash the module

Using either of these methods:
» Using nRF Connect / Programmer, see chapter 4.2
» Using SES, you must manually add the network core file to your project. Follow this link to know
how: https://developer.nordicsemi.com/nRFE_Connect SDK/doc/latest/nrf/lug _nrf5340.html#using-
segger-embedded-studio

5.4. Test example
1. Setup the smartphone

In the nRF Toolbox application:

Click the UART button

Click the connect button

Select the device: Nordic UART_Service.

Slide the screen from left to right to display the log menu.

2. Setup Computer

Run “RealTerm” on your desktop,configure the baudrate 115200 and choosethe COM port ...

'an @ | Port | Capture | Pins | Serd | EchoPoit] 120 | 1202 | 120Mise | Mise | An| Clear| Freeze| 7|
T i w Half Duplex Status
= Aﬁg' 7 T hiewLing mode _ | Disconnect

" Hesspace] | [ lmeet [ ZBits _|RRD (2]

£ Mexs Ascil | [ Big Endian _|THD 3

F HEBBK DataFrames WCTS(9)

e b Bytes |2 2] iDCD i

uinl a D5F (6]

A ™ Singe _Gup | :

 Binary _IRing[9)

 Mibble Rows Caols _|BRE&K

F ﬂg:téSV Terminal Eontl 16 5, a0 3 [~ Scrolback ~Enor

|Char Count10 |cpsi0 |port: 28 38400 aN1 RTS, 4

November 8, 2021 Page 13/17 Document Ref: isp_ble_AN211001_R0.docx

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


https://developer.nordicsemi.com/nRF_Connect_SDK/doc/latest/nrf/ug_nrf5340.html%23using-segger-embedded-studio
https://developer.nordicsemi.com/nRF_Connect_SDK/doc/latest/nrf/ug_nrf5340.html%23using-segger-embedded-studio

in the

» mgMQP APPLICATION NOTE

ISP2053 Eval Board
e

[Dipy {Pot | Captue | Pins | Send | EchoPort| 120 | 1202 | 120Mise | Mise | An| Clear| Freeze| 2|
Status
paff 7520 ~Teoi 10 =T 10k et | Connected
_IRXD(2)
Parity Data Bits | [ Stop Bits flcd Boatet TXD (3)
= = = Recei 17 -
& None | @ gbis | @161 C 2bis | G250 Bl TS @
2 E:‘gﬂ C 7bis | ~Hardware FI \ [~ Transmit Xoff Char: |19 _|DCD (1)
¢ Mak || © Bhits||  None W DSF (6)
" Space || ¢ Sbis| | ¢ DTR/DSR ifs _|Ring(9)
_|BREAK
_|Emor
You can use ActiveX automation to control me! Char Count:64 CPS:0 Port: 10 115200 8N1 RT®
5.5. Testing
H H “ ”
1. Write some characters and click on “Send ASCII”.
Display | Port | Capture | Pins I EchoPott| 12 | 12€2 | 12CMisc| Misc | An| Clear| Freeze| ?|
Status
o sen rom desktop ~ | Send Number: i CR s Connected.
#nd Humbers enda : v Before 7H><D @
i =] Send Numbers| SendASCH lv/lEfs 0 (3
™ of Lk mcs@
0] | F| pepeats [T 2 [ Literal [~ Stip Spaces [ +crc oo (1)
Dump File to Port WOSR 6
[ Mempcapture. tat ~| J SendFile | 3 Stop | Delays |0 3{[0 % _|Ring (@)
_|BREAK
Repeats m m _| Error

You have to click in terminal window before you can type any cha |Char Count:54 CPS:0 Port: 10 115200 8N1 No

Bw RealTerm: Serial Capture Program 2.0.0.70 09:49 4

< nRF Toolbox Logger

09:48:488... [Callback] Central Manager did update state to
Powered ON

09:48:52.752
09:48:52.762
09:48:53.331

[Callback] Central Manager did
connect peripheral

09:48:53.341  Connected to: Nordic_UART
09:48:53.3...
09:48:533..  peripheral.discoverServices([6E400001-B5A3-F393-
E0A9-ESOE24DCCAYE])

Services discovered

v
peripheral discoverCharacteristics{nil, for.
Display | Port | Captue | Pins  Send | Echo Pot | 120 | 1202 | 12CMise | Mise | An| Clear| Freeze| | | 6EAO0001 55457393 EOAG ESOE2ADCCATE)
EaL o Statug
|he 11lo sent from desktop ﬂ Send Mumbers [¥ +CR | Discannest
= [v Before
v Ll ¥ After _|RXD[2) 09:48:53.412  peripheral.setNotifyVolue(true, for: 6£400003-
| ﬂ Send Mumbers| Sendagcll | +CR _|TXD(3) BSA3-F393-E0A9-ESOE24DCCASE)
— = = —C Y | eEs e WS 8 oA E RO ESOEAIDCCATE oo
ﬂ ﬂﬂ Fepeats |1 = [~ Literal [ Ship Spaces || +crc |poo) 09:49:04181  Notification received from: 6E400003-B5A3-F393-
- EOA9-ES0E24DCCASE, with value:
Dump File to Part W DSR [B) 0x68656C6C6F2073656E742066726F6D206465736
|c:\temp\capture.txt j J Send File XK Stop | Delaps |0 |0 % _|Ring (9] 09:49:04195
___________ _|BRE&K
Hepeats W m _ | Emor
Char Count:0 CPS:0 Port: 9115200 8N1 Non

2. Write some characters on your smartphone and click on send.
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It's in the

09:54 7 | Sm RealTerm: Serial Capture Program 2.0.0.70 - | X

hello sent from iPhone fi A

< nRF Toolbox

Logger

hello sent from iPhone

09:53546..  [Callback] Central Manager did update state to
Powered ON

09:53:59760

09:53:59770  centralManager.connect{peripheral, options:nil)

09:54:003...  [Callback] Central Manager did
connect peripheral

09:54:003..  Connected to: Nordic_UART

09:54:003...

09:54:00.3... peripheral.discoverServices([6E400001-B5A3-F393-
EOA9-ES0E24DCCA9E])

09:54:00381  Services discovered

:003...

g v
peripheral.discoverCharacteristics{nil, for:
O e Display | Port | Captuie | Pins  Send | EchoPart] 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| ?|
09:54:004. Shatus
09:54:004... EOL S A
09540041 [hello sent from desktop x| SendNumbers| SendASCI |2 +CR ¥ Before _| Disconnect
09:54:00.415  peripheral.setNotifyVolue(true, for: 6400003 v +LF W After _|R=D (2]
st XA COEIDOCA) | | Send Numbers| Send ASCI ||: +E§ _ITHD(3)
:54:00.4... enabled for +l
ERE I DR EAERCEA ﬂ ﬂ ﬂ Repeats m [~ Literal [ Stip Spaces || +ore SHELS 8 :l !gE% [[?]]
to and | Durnp File to Port I DSF (5]
|c:\temp\capture.txt j J SendFile | 3 Stop | Delays |0 3|0 3 _|Ring[d]
gwe r r tywuiop b ~|BREAK
Bepeats |1 5 |0 v Errar
alsjdlflalh]ilk]! 2
Char Count:46 CPS:0 Port: 9 115200 8N1 Non
&l z|x|c|v|b|n|m s
123 @ space return
® Y

The communication is established, you are now able to emulate a serial port over BLE.
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6. NFC Record text Example

6.1. Overview

The Launch App Example shows how to use the NFC tag. It will display a “hello world” on a device that
supports NFC.

6.2. Building and loading using West
1. Build and flash the sample:

Open nRF Connect, open Toolchain manager and then Open bash
In the Bash windows, enter the followings commands:
cd nrf/samples/nfc/record_text
west build -b nrf5340dk_nrf5340_cpuapp
west flash
If the flashing failed, the module might be locked. You may recover using this command:
west flash --recover

Note: This sample is running exclusively on the application core. No firmware needs to be flashed on the
network core.

2. Press the reset button (or power cycle the board)

6.3. Testing

Approach your smartphone to the NFC antenna and a observe a “hello world” display on the screen.
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7. Direct Test Mode

Insi ht SP APPLICATION NOTE
|—gh—o ISP2053 Eval Board

7.1. Overview

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
sample on a test board.

7.2. Setup

Connect the test board to the interface ISP130603 board using the 3 FPC cables.
On the ISP130603 Interface Board, connect with jumpers or wires provided in the kit:
e RXDto P0_08
e TXD to PO_06

7.3. Building and loading using West
1. Modify uartO pin configuration

Using a text editor open the nrf5340dk_nrf5340_cpunet.overlay file located in
<SDK>\ncs\v1.x.x\nrisamples\bluetooth\direct _test mode\boards.
Modify the uartO configuration, it should look like this:
&uart0 {
status = "okay";
current-speed = <19200>;
tx-pin = <6>;
rx-pin = <8>;

¥
2. Build and flash the sample

Open nRF Connect, open Toolchain manager and then Open bash
In the Bash windows, enter the followings commands:

cd nrf/samples/bluetooth/direct_test_mode

west build -b nrf5340dk_nrf5340 cpunet

west flash
Note: The direct test mode is running exclusively on the network core. The tool “west” will automatically
build “empty_app_core” and flash it to the application core. The “empty_app_core” sample is necessary
for the network core to boot up.

3. Press the reset button (or power cycle the board)
7.4. Testing

1. Open Direct Test Mode in nRF Connect.
2. Select device and start Test.
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