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Introduction

This document shows step-by-step how easy it is to install the Eclipse IDE in firmware development with

IOsonata.
Required components

The following are needed for a full development environment for IOsonata and Nordic SDK:

« Eclipse CDT (for C/C++ Development) with GNU MCU plugins

« ARM GCC compiler

« OpenOCD for debugging

« IDAPNRFProg command line utility for flashing
« The SDK and all the external libraries

Installation



Installing ARM GCC compiler
Download the ARM GCC compiler package for your OS GNU Toolchain | GNU Arm Embedded Toolchain
Downloads — Arm Developer You can either select an installer or a tar/zip package. Once installation is
completed, note where you have installed it. You'll need this to set the full path to the compiler later in Eclipse
settings. The current installer version is GNU Arm Embedded Toolchain: 10-2020-g4-major December 11, 2020
Installing Build Tools for Windows
Follow these instructions to install the xPack Windows Build Tools binaries (not required on macOS and
GNU/Linux, use the system tools) How to install the xPack Windows Build Tools binaries | The xPack
Project
Installing OpenOCD for Source Debugging
In order to do source-level debugging in Eclipse, OpenOCD is required. Installing OpenOCD differs depending on
which OS your PC is running.

For OSX use
Use this command in the CLI: brew install openocd —-HEAD

For Windows and Linux use
Follow these instructions on GNU MCU

How to install the xPack OpenOCD binaries | The xPack Project
Again, remember the path location where OpenOCD was installed. This path will be set in Eclipse settings later

Installing I0sonata and its dependencies
sonata is an open-source, multi-architecture, highly optimized, hardware abstraction library. Compiling the
IOsonata target libraries requires external SDK & libraries.

Follow the instructions below to download and install with appropriate locations and naming:

nRF5_SDK: Nordic nRF5x Bluetooth Low Energy. Select the latest nRF5_SDK. Unzip it and rename the folder to
nRF5_SDKnrf5_SDK_Mesh: Nordic nRF5 SDK for Bluetooth Mesh. Unzip it & rename the folder to

nrf5 SDK_Mesh.

ICM-20948 Motion_Driver: First, create a user. In the “Development Kits” block, download “DK-20948
SmartMotion eMD 1.1.0”. Unzip the downloaded file and navigate to EMD-Core/sources. Copy the folder Invn to
external/Invn as indicated in the folder tree below.

BSEC: Bosch Sensortec Environmental Cluster (BSEC) Software for #BME680 environmental sensor. BSEC is
needed for calculating Air Quality Index. Go to https:/www.bosch-
sensortec.com/bst/products/all_products/bsec. At the end of the page select the checkbox to accept license
terms and download. Unzip the downloaded file. Rename the extracted folder BSEC, then copy the whole folder
to external as indicated in the folder tree below.

LWIP: A Lightweight TCP/IP stack. This library is required for loT network connectivity over Ethernet, Wifi, LTE
etc. Download it via this link. Rename the extracted folder as lwip and copy it to external.

The way the I0sonata folder is structured is simple. The deeper you go inside, the more specific it is to the
architecture or platform. The parent folder contains everything commonly available to the child folder. This means
source files from the child folder can access any source in the upper parent folder, but not the other way around.
This keeps the abstraction separated from implementation and makes it easier to keep track of things.


https://www.bosch-sensortec.com/bst/products/all_products/bsec.
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Installing Eclipse

Start by downloading Eclipse IDE for C/C++ Developers here: https:/www.eclipse.org/downloads/.


https://www.eclipse.org/downloads/

1. Start the Eclipse installer.
2. Select “Eclipse IDE for C/C++ Developers”.
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3. Select the install directory
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4. Click “Install”. Installation will start with a pop-up asking you to agree to the license. Accept and continue.
5. Now that is installed, start Eclipse and select where you want your workspace location.
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Eclipse IDE uses the workspace directory to store its preferences and development antifacts.
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6. Be patient, Eclipse is a bit slow to start. A welcome screen will show up. On the top right, select Open
Workbench perspective. Select from the menu ‘Help/Eclipse Marketplace...’. A pop-up will appear. Type ‘arm’

in the search box and install the ‘GNU MCU Eclipse ...". Again, say “yes” to all the licenses.
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7. Next step is to set the path to the toolchains. Open Eclipse preferences. For Linux & Windows, look in Help
menu list. For OSX, prefs are in the usual place. A pop-up will appear. Find ‘MCU’ from the list on the left side
and open it. Inside, set the path for both GCC and OpenOCD in the global section.
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Configure the lpcations where various GhU Arm toolchains are installed. The values are stored within Eclipse. Unless redefined mare
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That is all that’s needed for Eclipse and toolchain installations. This Eclipse installation is not limited to Nordic
based development. It is a generic installation that allows you to work with any ARM Cortex MCU from any
vendor. It works for RISC-V as well. You will need to install toolchains for RISC-V if you want to work with that in
Eclipse.

Important notes for OSX users

Since the Catalina update, there is a new security measure that blocks the execution of command line tools such
as the GCC compiler and OpenOCD and other downloaded executables. First thing,open System
Preferences/Security & Privacy/Privacy. Select ‘Developer Tools’. Then add Eclipse to the list. Now that Eclipse
and all the toolchains are fully installed, lets start compiling. Select menu ‘File/Open Projects from File System...".
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A pop-up will open. Click on the “Directory” button, navigate to, and select the ‘nRF52832’ folder in the
IOsanota/ARM/Nordic/nRF52/ location. Eclipse will search and list all projects available within that folder. Deselect
the first checkbox ‘nRF52832" and keep all the others. For the BLYST840, use the ‘nRF52840’ instead.
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Click ‘Finish’. Eclipse will load all projects into the project explorer on the left pane. Select & right-click on the
‘lOsonata_nRF52832’ project. Then select ‘Build Configuration/Build All’ to build all variants of the I0sonata
library for the nRF52832.
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It will take a while to compile all the libraries. There is a lot of source code. Look at the bottom pane in the
‘Console’ tab for the compilation results.
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Once the library compilations are complete, you can build any example project listed. To start, let’s build the Blinky
example. Select the Blinky project to highlight it. Find the hammer in the middle of the toolbar and click on it to
build the highlighted project.
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» 15 EinkDiisplayDema (n Lelizscl 02 {8, 8. 8}, {8, 9, 0}, {@, 18, 8}, {8, 11, €}, {8, 12, 8], {0, 13, 9}, {2, 14, 8}, {8, 15, 8}, \
5 125 ESBpre (in Eelipse a3 {8, 16, &}, {0, 17, 0}, {8, 18, 8}, {8, 19, &}, {0, 28, 0}, {9, 21, O}, {8, 22, 8}, {8, 23, @}, \
15 ESBptx (in Exlipse a4 {8, 24, 8}, {8, 25, o}, {e, 26, @}, {8, 27, &}, {8, 25, @}, {@, 29, @}, {8, 3@, 8}, {8, 31, 8], \
&5 FlashMemoryDemo Gt Eclipse] a5 {1, @, @8}, {1, 1, 0}, {1, 2, @], {1, 3, 8], {1, 4, €], {1, 5, @}, {1, 6, @} {1, 7, 0}, \
5 a6 {1, 8, 8}, {1, 9, e}, {1, 10, o}, {1, 11, €}, {1, 12, o}, {1, 13, o}, {1, 14, e}, {1, 15, 8}, \

125 12CMasterSlave (in Eclipse

3 b_‘i 10sgnata_nRF32840 (in Eclipse }
5 I LedDema (in Ec #endif /
3 iP MEthtSwCIlem-l Eclipse; .
5 5 MeshLgtSwServer (in E
» &% MotionSensorDemo (7 £ 1 Problems &) Tasks B Conscle 5[] Properties 2 Include Browser x|
¥ _\_—.:‘3 PulseTrain (in Ecl DT Build Consale [Blinky]
arm-none-eapl-gcc -MCpU=COrTEX-M% -MINUMD -7 ioat a4 -MTPUSTPuA-5p-alh -US - -1eNgTtn-¢ -T51ENEd-CNar -TTUNCT1ON-58CTLON5 -TaAta-SECTL

3 b_‘f, radio_test (in Ec Finished building: D:/i_syst/Development/I0scnata/exemples/misc/blinky.c

= - E i
5 ]':; S?lMiSlEfEliUell- L_I . Building target: BLinky.elf

& TimesDemo [in Eclipse. Irwoking: Cross ARM C Linker

> &5 TPHDemo (in Eclipse are-none-eabl-gre -mcpu=corteéx-md -mthumb -mfloat-abi=hard -mfpu=Tpud-sp-d16 -Os -fmessage-length=8 -fsigned-char -ffunction-sectlons -fdata-secti
3 b_c, TPHSenserTag (in Finished building target: Blinky.elf

5 1% UartEleBridge | 5
> 1 UartBleCentralDemn

5 &% UartBleDemo (in Ecii
5 % UartBleFreeRTOS (in
5 1% UartnRFLogTest (

Invcking: Cross ARM GNU Create Flash Image
arm-none-eabi-objcopy -0 ihex “Blinky.elf™ “Blinky.hex”
Finished building: Blinky.hex

Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley “Blinky.elf”
text data bss dee hex filename
2BBE 7B2 136 2572 dfd Elinky.elf
Finished building: Blinky.siz

15 UartSlipProsRTest (in Ec
5 125 UartSlipProsTaTest (in ¢
> &5 usb_cdc_acm [in Eclips:

28:44:25 Build Finished. @ errors, & warnings. (took 834as)

5 Blinky
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