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1 Overview

HY0022 is an evaluation board for software (firmware) development and evaluation with the
ultra-compact Bluetooth® Low Energy module HY0020 with integrated nRF52832 from Nordic
Semiconductor Corporation and Toshiba Corporation’s Slot Antenna on Shielded Package technology.
This document describes how to set up the software development environment using HY0022, and how
to build, write, and debug sample source code.

2 Hardware Requirement
Hardware requirements (recommended environment) are listed below. Devices other than those listed
below that meet equivalent performance requirements can also be used.
-PC with Windows® 10 or 11
-J-Link debugger (J-Link Base, etc.) manufactured by SEGGER Corporation and USB cable or flat
cable for connection
+HY0022 evaluation board and USB cable for connection

-Smartphone (for Bluetooth® Low Energy operation check)

3 Development Environment

As mentioned above, the HY0020 mounted on the HY0022 has a built-in Bluetooth® IC (nRF52832)
manufactured by Nordic Semiconductor, so the following two software development environments are
available (free of charge).

nRF5 SDK
-nRF Connect SDK

Please review the license of each SDK and choose one based on your current holding environment and
usage history.

3.1 Building the nRF5 SDK Development Environment

The development of the nRF5 SDK by Nordic Semiconductor has been stopped since Bluetooth®
Ver.5.2 and will not be maintained or updated in the future. Therefore, the SoftDevice, the
Bluetooth® Low Energy core stack used in the nRF5 SDK, is Bluetooth® Ver.5.2 compliant.

1. Installing the nRF5 SDK
Choice “v17.1.0 nRF5 SDK”, which is the final release version, from the following URL,
download it and extract it to the desired location.
(The SoftDevice is included in the downloaded SDK.)
https://www.nordicsemi.com/Products/Development-software/nRF5-SDK/Download

2. Installing the SEGGER Embedded Studio
Download and install v5.66 from the Windows 64bit “Embedded Studio for ARM (Legacy)”
installer at the following URL.
https://www.segger.com/downloads/embedded-studio/
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3.2 Building the nRF Connect SDK Development Environment

The nRF Connect SDK environment also supports Bluetooth® Ver.5.4 and new features such as
Mesh. If you are planning to build a new development environment, we recommend that you use
this environment.

1. nRF Command Line Tools
Download and install the latest version of NRF Command Line Tools from the following URL.
nRF Command Line Tools - Downloads - nordicsemi.com

2. Visual Studio Code
Download and install the latest version of Visual Studio Code (VS Code) from the following URL.
Download Visual Studio Code - Mac, Linux, Windows

3. nRF Connect SDK

Note: The following installation procedure can be referred to the installation video (Installing
nNRF Connect SDK and nRF Connect for VS Code : Get Started with nRF Connect SDK
- nordicsemi.com) by Nordic.

(1) Launch VS Code and click on Extension in the left pane. Type “nrf connect” in the search
box and click the Install button for the nRF Connect for VS Code Extension Pack.

ile Edit Selection View Go Run Terminal Help

ETPLACE [ Welcome X

a B Install

nRF Connect for VS Code Extension Pack

depraiciin . Q Get Started with VS Code

125K Kk 4

Install
for the Zephyr Project &
e support for the Zephyr Project ) Choose your theme
Install . -
sl The right theme h: focus on your code, is easy on
your eyes, and is si ore fun to use.

Browse Color Themes
Install

Install D Rich support for all your languages
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(2) After the installation is complete, click the nRF Connect icon in the left pane, and then click
the Install Toolchain button.

File Edit Selection View Run Terminal Help

[l EC . BS Extension: nRF Connect for Vs Code Extension Pack X
~ WELCOME

nRF Connect for VS Code Extension Pack v22.2.5

Nordic Sem sk ek ke (2)
Install Toolchain J
Recommended e: s for development with the nRF Connect SDK

Disable  Uninstall |~ Update €5

DETAILS  FEATURES

Extension Pack (7)

File Edit Selection View Go Run Terminal Help Install Toolchain

R ct --- B Extension: nRF Connect | |5 to instal
~ WELCOME NRF Connect SDK Toolchain v2.7.0

nR lch.
nR

Install ed.

Install Toolchain Nk
nR
nRi
nR
nR|
nRi
nR
nRi
nR|
nR
nRi
nR
nRi
nR

nRF Kconfig R nRF Terminal
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(4) After the installation is complete, click “Manage SDKs”, and then click “Install SDK”, which is
displayed in the center of the screen.

Run Terminal Help Manage SDKs

B Extension: nRF Connect  Selec
< Install SDK
ck veoa.0s
@

opment with the nRF Conn

nRF Connect Visual Studio Code Extension Pack

(5) When the version is displayed, select the latest tag release version. In this case, select
“v2.7.0".

Run Terminal Help ¢ Install nRF

B85 Extension: nRF Cennect

v2024.9.5

nRF Kconfig 3 nRF Terminal

&

]

nRF Connect Visual Studio Code Extension Pack
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(6) Select the installation location. The default installation location is left as it is here.

View Go Run Teminal Help

BS' Extension: nRF Connect

cle vee2s.0.5
%k %k k(2
pment with A ct SDK

&

nRF Connect Visual Studio Code Extension Pack

3.3 Other necessary software

HY0022 is equipped with a USB-UART converter IC (FT232RNQ) manufactured by FTDI for
UART communication, so the following USB driver must be installed beforehand.

+Driver for FT232R

https://ftdichip.com/drivers/d2xx-drivers
Please download the driver from the setup executable link in the URL above.
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4 Project Example
4.1 Implementation — nRF5 SDK

Note: The following description assumes that the SDK installation folder has been extracted and
placed in “c:¥”.

4.1.1 Sample code

This document describes the sample code “ble_app_uart” for checking UART communication
via Bluetooth® Low Energy as an example.

€ Open IDE-Project
Start SEGGER Embedded Studio, select the following file from the menu “File” -> “Open

Solution” and open it.

C:¥nRF5_SDK_17.1.0_ddde560¥examples¥ble_peripheral¥ble_app_uart¥pca10040¥%
S132¥ses¥ble_app_uart pca10040_s132.emProject

4.1.2 SoftDevice

When using SoftDevice as Bluetooth® protocol stack, “S132 SoftDevice v7.2.0” for HY0020
(nRF52832) is stored in the SDK path below.

C:¥nRF5_SDK_17.1.0_ddde560¥components¥softdevice¥s132¥hex

The SoftDevice other than S132 such as “S112 SoftDevice v7.2.0” are also included in the
SDK, so please use them according to your FW specifications/applications. (S132 SoftDevice
v7.2.0 is used in this document).

4.1.3 Connect Debugger
Connect the evaluation board to the J-Link debugger and perform “Connect J-Link” in the IDE.

File  Edit View Search  MNavigate Project Build Debug Target Tools Window Help
DS~ B0 R X W k~-X| -~ ~ & Connect J-Link Ctrl+T,C
% Disconnect Ctrl+ T, €
@ T ;
Project Explorer Ol x m pcal00 E Attach Debugger Ctrl+T, H
27 Release = o|l€ 2 @
oroiect It C lE Download ble_app_uart_pca10040_s132 Ctrl+T, L
roject ltems oc _
3] Selution ble_app_uart_pca10040_s132' } +A Verify ble_app_uart_pcal0040_s132 Cul+ T, V
4[] Project ‘ble_app_uart_pca10040_s132" }
4 ‘3 Application 2 files
main.c P
BEJ s[;d:;_c‘on_f?g.h . Download File »
| Board Definition 1 file * @de o
1 Board Suoport 2 filas - eriiie >
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4.1.4 Build and Run

Correct/update the files up to the previous section, confirm the connection, and execute “Build
and Run” from the Build menu. After that, you can confirm the operation of this example
(Bluetooth® Low Energy signal transmission) by plugging and unplugging the USB cable from
the evaluation board or by rebooting the evaluation board with the reset switch on the board.
For the reset switch on the evaluation board, refer to the manual that is provided with the
evaluation board.

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

D&~ ‘ =] ﬁ ‘ V=) @ ‘ % [i ..é ‘3‘1@ Build ble_app_uart_pca10040_s132 F7
: Rebuild ble_app_uart_pcal0040_s132 Alt+F7
Clean ble_app_uart_pca10040_s132
Project Explorer Ol X | v Build Solution Shift+F7
{:3 Release o e o Rebuild Solution Alt+Shift+F7
- Clean Solution

Project Items Coc

] Solution ‘ble_app_uart_pca10040_s132' %5 Compile main.c Ctrl+F7 A

4[] Project ‘ble_app_uart_pca10040_s132’

4 3 Application 2 files bz Build and Debug Ctrl+T, F5
&) main.c 4.5 Buildand Run Ctrl+T, Ctrl+F5
f.] sdk_config.h

(2 Board Definition 1 file %y Cancel Build Ctrl+.
(Z1 Board Support 2 files o § ) .
(2 None 3 iles 2,4 Build Configurations...
(2 nRF_BLE Sfiles Set Active Build Configuration >
() nRF_BLE_Services 1 file Batch Build »
(3 nRF_Drivers 8files Parallel and Unity Build >
(L] nRF_Libraries 25 files
(J nRF_Log S5 files Show Build Log Ctrl+B, Ctrl+T

ar o nrr

It is also possible to write the FW (.hex file) generated by the above build to the evaluation
board by using the “Programmer” in the “nRF Connect for Desktop Tool”, which can be
downloaded from nRF Connect for Desktop - Downloads - nordicsemi.com.
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4.2 Implementation — nRF Connect SDK
4.2.1 Sample code Build

The following shows the build to write procedure using “Bluetooth Peripheral UART” as an
example to test the Bluetooth® Low Energy UART communication provided by the nRF
Connect SDK.

(1) Click “Create a new application” in the left pane of VS Code.

on View Go Run Terminal Help

85 Extension: nRF Connect for VS Code Extension Pack X

B g 0

nRF Connect for VS Code Extension Pack vzez.s.s
e e 3k %k (2)

i)

nRF Keonfig

&

nRF Connect Visual Studio Code Extension Pack

(2) Select “Copy a sample”.

) File Edit Selection View Go Run Terminal Help Create New Application (1/2)

NRF CONNECT 8 Extension: nRF Conneci | Pick a starting point for your app
<, Create a blank application
Create a new application with all the basics

ck vee2e.9.5

@

GNU Linker Map files

nRF Keonfig K nRF Terminal

&

L

nRF Connect Visual Studio Code Extension Pack
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(3) Type “BLE UART” in the input text box and select “BLE UART service” as a candidate.

Edit Selection v Go Run Terminal Help = Create New Application from Sample (1/2)

85 Extension: nRF Connect | BLE UART|
service B E®
nrf/samples/bluetooth/peripheral_uart ck vee2

a Nordic Semiconductor d > 7| deokokkok (@)
C Recommend for development with the nRF C ct SDK

Disable  Uninstall [v /' te 453

DETAILS
Extension Pack (7)

C/C++

nRF Keonfig

&

nRF Connect Visual Studio Code Extension Pack

(4) Select "Yes" when asked "Do you trust the authors of the files in this folder?".

Do you trust the authors of the files in this folder?

Trust the authol

g Yes, | trust the authors No, | don't trust the authors
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(5) Mark as appropriate and proceed.

Edit Selection View Go Run Terminal Help

pp_sr_net.conf
ncubc
prj_cdc.conf

prj_minimal.conf

P

yaml

|_bt_rpc.conf

(6) Select “Open Folder...".

Visual Studio Code

Editi

Start

) Welcome

penpheral_uart

Learn the Fundamentals

They range from
) y panding out-of-the-box
features, to adding completely new capabilities.

Browse Popular Extensions

It-in terminal

Get Started with C++ Dey

@ Genting started [New
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(7) Select the “Peripheral_uart” folder.

EXPLORER Welcome X

~ PERIPHERAL_ UART

3 Open Folder

FLLIANS-
@ Toru- BAR
o FATRT

nifconn wscode AppData Docume OneDrive peripher PELEE BRIEA 90~ FATby
=JE PN ect-apps t: al_uart F 7

Jalkthroughs

L
Get Started with VS Code
Custom editor, leam the:

+ ¥9v0-F
i
2 Get Started with C++ Development [New
Getting started [New
~ EP
> & TiHo733000A

Fl5: peripheral_uart

Fevtll

(8) Click “Add Build Configuration” in the left pane.

File Edit Selection View Go Run Terminal
NRF € westyml X
~ WELCOME

“ BUILD CONFIGURATION

The application 't have an:
configuration to configure

‘Add Build Configuration
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(9) The following will be displayed.

Edit Selection View Terminal

NRF cr

~ WELCOME

 BUILD CONFIGURATION

The application doesn't hay g
configuration to configure language support.

‘Add Build Configuration

CONNECTED DEVICES

P peripheral uart

57 Add Build Configuration (peripheral_uart) X

Add Build Configuration

and configuration options for peripheral uart:
Board target
0dk/nrf52840

mpati No Nordi

Base configuration files (Kconfig fragments) G

Add Configuration File

Extra Kconfig fragments @

Add Extra Fragment

Base Devicetree overlays @

Add Overlay

Extra Devicetree overlays @

Add Overlay

snippets @

Add Snippet

Extra CMaka arguments (2

Add Argument

Build directory name @

build

Optimization level &

(10) Select Nordic SoC in the board target and choose “nRF52dk/nrf52832” from the
pull-down menu. Scroll down and click “Build Configuration”.

APPLICATIONS

® peripheraluer

BUILD CONFIGURATION

he application doesn't have ar

configuration to

Add Build Configuration

> CONNECTED DEVICES

iguration (peripheral_uart) X

Add Build Configuration

Board target

Base Devicetree overlays

Extra Devicetree overlays

Build directory name
build

@ peripheraluart | *
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(11) Click “Build” under Actions to build.

) Edit Build Configuration (peripheral_uart/build) X

Extra Keonfig fragments

Add Extra F

Base Devicetree overlays

Snippets

Add Snippet

Extra CMake arguments

Add Ar

ACTIONS
& Build

Build Configuration

@ @ peripheral_uart:build | (*

(12) Connect the J-Link Debugger and the HY0022 Evaluation Board to the PC via USB. Click
on the node under CONNECTED DEVICES in the lower left corner to automatically detect
the devices. Next, click on “Flash” under ACTIONS in the left pane and write FW to the

evaluation board.

&) Edit Build Configuration (peripheral_u

~ APPLICATIONS

Build Configuration

13
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4.2.2 Debugging

Following the previous section, this section describes debugging operations using the
“Bluetooth Peripheral UART” project to test the Bluetooth® Low Energy UART communication.

Note: The following debugging procedure is an example using a smartphone connection. Please
install “nRF Connect for Mobile” from the following URL on your smartphone before
starting the debugging procedure.

https://www.nordicsemi.com/Products/Development-tools/nRF-Connect-for-mobile

(1) Start VS Code, click “...” under build in the left pane under APPLICATIONS -
peripheral_uart, and select “Edit Build Configuration”.

& Edit Build Configuration (peripheral_uart/build) X

Edit Build Configuration

and configuration options for peripheral_uart

v APPLICATIONS

3

S ] 229s | v y file - Done verifying

@ @ peripheral_uart build (Y
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(2) Change the Optimization level to “Optimize for debugging (-Og)”.

Base Devicetree overlays 2

Add Overlay

Extra Devicetree overlays |2

Add Overlay

Snippets

Add Snippet

Extra CMake arguments (&

-DEXTRA_COMNF_FILE="pr]_minimal.c:

Add Argument

Optimization level |2

LI se project default

Optimize for size (-Os)

Optimize for speed (-02) Q
Optimize for debugging {-Og)

Also adds additional thread information

default

Use sysbuild

Mo sysbuild

Build Configuration
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(3) Click “Debug” under ACTIONS in the left pane to start debugging.

peripheral_uart

mainc X

APPLICATIONS

CONNECTED DEVICES
PO, @ peripheral vart: build = & (*

(4) Set a temporary breakpoint. (e.g., click static void disconnected(struct bt_conn *conn,
uint8_t reason) in main.c to set a breakpoint)

main.c

PERIPHERAL UART

ACTIONS

@ peripheral vart: build &
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(5) Press the Play button in the upper center or the F5 key to execute. Launch Nordic’s “nRF
Connect for Mobile” application on your smartphone and you will see the
“Nordic_UART _Service” device. This means that the device is transmitting a Bluetooth®
Low Energy signal.

No filter

O Nordic_UART_Service

NOT BONDED 4-41d8Bm ©105ms

(6) Tap the “CONNECT” button in the application to connect via Bluetooth®, then tap the
“DISCONNECT” button to disconnect. You will see that it stops at the breakpoint
(disconnect process) set in the previous section of the source code.

= Devices DISCONNECT
SCANNER BONDED AOVERTISER  NORDIC_UART_SERVICE 3¢
No filter v CONNECTED ENY
Nordic_UART_Service .
o ’ l ] » Generic Attribute
NOT BONDED A-4d8m ©105ms 0x1801
Generic Access
0x1800

Nordic UART Service
6e400001-b5a3-1393-¢0a9-e50e24dccade

VARIABLES

Locals

CALL STACK
logging

PERIPHERALS
FUNCTIONS
U GLOBAL DATA >

¥ Endjiwestymid270 ®0A2 W0 & Launch build (peripheraluart) & Build & D @ (n354Col1 TabSize:4 UTF-8 CRIF {} C Win32 @ peripheraluartbuid @
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5 Verify action

5.1 Sample Verify
The following is a confirmation of the FW operation created in each of the above nRF5 SDK/nRF

Connect SDK development procedures, confirming that UART communication via Bluetooth® Low
Energy can be performed between a PC and a smartphone.

5.1.1 Setup of PC

(1) Install the software for UART terminal “TeraTerm” from below.
https://teratermproject.qgithub.io/index-en.html

(2) Start “TeraTerm” and set the COM port and baud rate of the evaluation board to 115200bps.
Open the setup menu by clicking “Setup” --> “Terminal” and mark “Local Echo”.

5.1.2 Setup of Smartphone

(1) Install “nRF Toolbox” application on smartphone.
https://www.nordicsemi.com/Products/Development-tools/nRF-Toolbox

(3) Connect to the device named “Nordic_ UART_Service”.
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5.1.3 Bluetooth® Low Energy (UART) communication check
(1) Input text (e.g. "test”) from smartphone and tap “Send”.

- The same characters will be displayed on the Tera Term.
(2) Enter any character in the Tera term and press Return key. (e.g. "hello”)

- The same characters will be displayed on smartphone.

Smartphone (nRF Toolbox)

1620 -~ =

< Nordic_UART_Service

PC (TeraTerm)

Input

¥ COM13 - Tera Term VT

=A =) i
J7MLF) _REEO : _ @ Output L]

10 October 2024, 16:20:22

10 October 2024, 16:20:28

................ » =

Bluetooth
(Characters Send/Receive)

Note: The following describes the flow up to the start of development using the sample code. For
more detailed information, please refer to the technical information provided by Nordic
Semiconductor.

© 2024 FDK CORPORATION 21



I DK HY0022 Software Development Guide

Ver. 1.0 Dec.13, 2024

6 Reference
1 Nordic Semiconductor ASA, “nRF Connect SDK”, nRF Connect SDK - nordicsemi.com

2 Nordic Semiconductor ASA, “Bluetooth: Peripheral UART — nRF Connect SDK 2.7.0
documentation (nordicsemi.com)”,
https://docs.nordicsemi.com/bundle/ncs-2.7.0/page/nrf/samples/bluetooth/peripheral _uart/READ
ME.html

3 Nordic Semiconductor ASA, “Debugging in nRF Connect for VS Code - Nordic Developer
Academy (nordicsemi.com)”,
https://academy.nordicsemi.com/courses/nrf-connect-sdk-intermediate/lessons/lesson-2-debugg
ing/topic/debugging-in-vs-code/

4 Nordic Semiconductor ASA, “nRF52832 Product Specification”,
https://docs.nordicsemi.com/bundle/ps_nrf52832/page/nrf52832 ps.html

7 Precautions

The information in this document is current at the time of writing and is subject to change.

We assume no responsibility whatsoever for any damages, incidents, or accidents caused by this
material.

Please confirm the applicable license terms and conditions when using any of the software listed in
this document.

The names of companies, products, and services mentioned in this document may be used as
trademarks of their respective owners.
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