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Using the DVK-BL652 and Nordic SDK v12.0.0 with Eclipse & GCC
BL652

INTRODUCTION

This application note is intended to help developers who want to use BL652 module to develop applications
using freely-available tools and the Nordic SDK. Step-by-step instructions follow for setting up Eclipse, the ARM
GCC compiler and Nordic’s nRF5x SDK. The ble_hrs example is used to demonstrate how to build, flash, and
debug SDK applications on the BL625 development kit.

REQUIREMENTS
The following are required to complete this step-by-step guide:

=  Windows PC (XP or later)
= DVK-BL652 Development kit
= USB A to micro USB cable (provided with DVK-BL652)

Note: The following sections will contain a step-by-step guide on obtaining and installing the other
requirements listed below. However, please note that the examples were completed using the
following:

— Nordic SDKv12.0.0

— nRFX-Command-Line-Tools v9.0.0

— Segger J-Link V5.12g

— Eclipse IDE for C/C++ Developers — Version: Juno Service Release 2 — Build: 20130225-
0426

— GNU ARM Toolchain v4.9.3

— GNU Make Utility v3.81

—  CoreUtils for Windows

Although unlikely, any deviation from the above setup can cause issues in the build. For more
information regarding this, you can visit the Nordic tutorials on using SDK examples at:

https://devzone.nordicsemi.com/tutorials/7/development-with-gcc-and-eclipse/
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DEVELOPMENT ENVIRONMENT SETUP
Nordic SDK

The Nordic Software Development Kit offers a rich development environment and examples for the BL652
module. It can easily be used to develop applications for the BL652 when development using freely available
software and C language is preferred. The SDK offers a wide selection of drivers, libraries, and examples for the
module and its peripherals.

To use Nordic’s SDK for BL652 development, complete the following steps:

1.

B
d

Download the Nordic SDK zip file from https://www.nordicsemi.com/eng/Products/Bluetooth-low-
energy/nRF5-SDK. The file is in the DOWNLOADS tab.

Once downloaded, extract and place the SDK in a suitable location on your machine, e.g.:
D:\Work\nRF_SDK (Figure 1).

[ =R X
@\J" W0\ Work\nRF5_SDK] ~| 43 || Search nRFs sDK o
Organize « Include in library = Share with = Burn = = « [ .@-

- Favorites L Type
Bl Desktop | components File folder
8 Downloads J docurmentation File folder
=l Recent Places 3 , examples File folder
J external File folder
- Libraries ) svd File folder
3 Documents 0 | licenses Text Document
& Music i3 nRF5x_MDK_8_7_1_IAR Windows Installer ...
k= Pictures ﬁ! nRFSx_MDE_E_T7_1_Keild Windows Installer ...
B videos o = 1 N
l 8 items

Figure 1: nRF5 SDK Folder Structure

y default, the BL652 uses the nRF52’s on-chip RC oscillator as its clock source, as opposed to the nRF52
evelopment kits, which use an external crystal. The difference in oscillator source should therefore be reflected

in the SDK file nRF5_SDK\examples\bsp\pcal10040.h. The file is originally as follows:

#define NRF_CLOCK_LFCLKSRC {.source = NRF_CLOCK_LF SRC_XTAL, \
.rc_ctiv = 0, \
.rc_temp ctiv = 0, \

.xtal accuracy = NRF_CLOCK_LF XTAL ACCURACY 20 PPM}
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Change the NRF_CLOCK_LFCLKSRC define to the following:

#define NRF CLOCK LFCLKSRC { .source = NRF CLOCK LF SRC RC, \
.rc_ctiv = 16, \
.rc_temp ctiv = 2, \

.xtal accuracy = NRF_CLOCK_LF_XTAL ACCURACY 20 PPM}

nRFX-Command-Line-Tools

The nrfjprog is a command line tool used for erasing and flashing the BL652 with applications. The tool is
bundled as part of the nRF5x-Command-Line-Tools. You can install and setup the command line tools as follows:

1. Navigate to https://www.nordicsemi.com/eng/Products/Bluetooth-low-energy/nRF52832
2. Select the DOWNLOADS tab.
3. Download nRF5x-Command-Line-Tools-Win32.
4. Once downloaded, launch the executable. Proceed through the setup.
Note: During the Setup process, you are prompted to install SEGGER J-Link. This is required for the
command line tools to work, so proceed by accepting and installing it.
5. Once downloaded, the nrfjprog executable can be found at C:\Program Files (x86)\Nordic
Semiconductor\nrf5x\bin (Figure 2).
Note: For 32-bit Windows installations, the location is:
C:\Program Files\Nordic Semiconductor\nrf5x\bin.
=1 Eon =
@ U v| ‘W \Program File Wardic Sermicanductarynfodhin - | g | | Search bin je |
Organize » Include in library « Share with - Burn Mew folder =+ [ .@.
- Favorites Marne Type 3
B Desktop :docs File folder
4 Dowenloads J headers File folder
i Recent Places = %) jlinkarm_nrfS1_nrfjprog.dil Application extension
%) jlinkarm_ntfa2_nrfjprog.dil Spplication extension
4 Libraries [ mergehex exe Lpplication
3 Documents %] msvcpl00.dll Spplication extension
& Music %] rsecrl00.dll Spplication extension
= Pictures %] nefjprog.dil Lpplication extension
B videos [5 nrfiprog.exe Bpplication
2 | nrfjprog.ini Canfiguration settings
1M Computer Sl = r
10 items
i
Figure 2: nrfjorig executable location
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Eclipse

Eclipse is a universal, highly customizable IDE, C code browser, and an efficient editor. It is a free software based
on Java. Please note that it is important to download the package that comes with the CDT ‘C/C++ development
tools’ plugin. Usually no installation is usually required for Eclipse. Once downloaded (and unzipped), eclipse.exe
can be launched straight away.

Eclipse Initial Setup

The following steps are required to setup Eclipse appropriately:

1. If not already installed, download and install the Java Runtime Environment from http://www.java.com
2. Download the Eclipse IDE for C/C++ from http://www.eclipse.org/downloads/packages/eclipse-ide-cc-
developers/junosr2 (the download link should appear on the right-hand-side of the web page)

Note: There are many different packages and types of Eclipse and each has its unique features and goes
through a different installation process. While all packages should work similarly, we highly
recommend that you install the juno package, as it is used for the examples in this guide.

3. Extract the zip file into a folder in the same download location.
4. Move the folder to a known location, e.g.:
D:\Work\Eclipse (Figure 3).

Figure 3: Eclipse executable location
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5. Once moved, launch the Eclipse executable (Application). Use the default Workspace when prompted
(Figure 4).
= Workspace Launcher EDEE S u

e - ae

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

[7] Use this as the default and do not ask again

[U s ATl C\ Users' Laird\workspace| hd Browse...

Cancel

Figure 4: Eclipse default workspace

Eclipse Debugging Tools

To install the Eclipse hardware GDB tools, complete the following steps:

1. From Eclipse, click Help > Install New Software (Figure 5).

= Install LI_IQ‘:' E
Available Software
Select a site or enter the location of a site. \‘gl_

Work with:”| ST

Find more software by working with the "Available Software Sites” preferences.

type filter text

Name

[C] (D) Thereis no site selected.

Version

Select Al | | Deselect Al

Details

Show only the |atest versions of available software [ Hide items that are already installed
Group items by category What is already installed?
["] Show only software applicable to target environment

[#] Contact all update sites during install to find required software

@ < Back Next > FEinish

Figure 5: New Software installation window
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2. Add the following URL to the repository list (Work with):
http://download.eclipse.org/tools/cdt/releases/juno. The main items window will populate with new
software packages from this repository.

3. Check CDT Main Features and GDB Hardware Debugging (Figure 6).

type filter text

| »

Mame Version

. [#]000 CDT Main Features
4 (00 CDT Opticnal Features

m

= d?;p Autotoels support for CDT 3.01.201302132326

[l % Autotoels support for CDT Source 3.01.201302132326

[l % C/C++ Debugger Services Framework (D5F) Examples 21.0.201302132326

[l "?p C/fC++ GCC Cross Compiler Support 1.1.0.201302132326

Ut C/C++ GDB Hardware Debugging 7.0.0.201302132326

[ % C/C++ Memory View Enhancements 2.2.0.201302132326 2
| SelectAll || Deselect Al 3 items selected

Figure 6: New software selected

4. Click Next.
5. Proceed through the installation by clicking Next in the windows that follow (Figure 7).
= Install Elﬂlﬂ_hj

(@ Your original request has been modified. See the details.

nstall Details 3’2

MName Version Id
» @ C/C++ Development Tools §1.2.201302132326  org.eclipse.cdtfeature.group
> @ C/C++ Development Tools SDK 81.2201302132326  org.eclipse.cdt.sdk.feature.group
[t C/C++ GDB Hardware Debugging 7.0.0.201302132326  org.eclipse.cdt.debug.gdbjtag.feature.gro.
4 11 | »

Size: Unknown

Details

Your original request has been modified. -
"C/C++ Development Tools" is already installed, so an update will be perfformed instead.

@ <Back || Nexts e

Figure 7: Completing installation

6. Once the installation is complete, you might need to restart Eclipse for the changes to take effect.
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Eclipse Embedded System Register View

To install the embedded system register view, complete the following steps:

1.
2.

No v s

From Eclipse, click Help > Install New Software.
Add the following URL to the repository list (Work with): http://embsysregview.sourceforge.net/update.
The main items window will populate with new software packages from this repository.

Note: If embsysregview does not appear in the window, your firewall may be preventing you from
accessing the download page. Please check your firewall settings.

Select and install embsysregview (Figure 8).

Work with:  http://embsysregview.sourceforge.net/update A Add...
Find more software by working with the "Available Software Sites” preferences.
type filter text

MName Version

. [¥] 000 embsysregview

Select All | | DeselectAll | 1item selected

Figure 8: Installing embsysregview

Click Next.

Proceed through the installation.

Once the installation is complete, you might need to restart Eclipse for the changes to take effect.
To install the register view file for Nordic Semiconductor devices, copy file nrf52.svd as follows:

=  From - /nRF5_SDK/svd

= To - /eclipse/plugins/org.eclipse.cdt.embsysregview_<version>/data/SVD(CMSIS)/Nordic

You may need to create the Nordic folder if it does not already exist.

GNU ARM Toolchain Setup

The GNU ARM toolchain contains tools for building and debugging the project, such as GCC and GDB. To setup
the toolchain, complete the following steps:

1. Download the “Windows installer” file from the following link:
https://launchpad.net/gcc-arm-embedded/+download.
2. Launch the executable.
3. Select the Destination folder to be a known location, e.g.:
D:\Work\Tools\ARM_GNU
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(71 GNU Tools for ARM Embedded Processors |ﬂ_‘éj

Choose Install Location —

Choose the folder in which to install GNU Tools for ARM Embedded Processors 5.4 k 9 )
2016,

Setup will install GMU Tools for ARM Embedded Processors 5.4 2016 in the following folder. To
install in a different folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

| Browse...

Space required: 415.2MB
Space available: 82.3GE

| < Back |[ Install ] | Cancel

b A

Figure 9: Installing GNU Tools for ARM Embedded Processors

4. Select Install.

To use the toolchain executables from any directory, their location needs to be added to the PATH environment
variable. Add the executables to the PATH environment variable by doing the following:

1. Right click on Computer > Properties.

Select Advanced system settings.

Select Environment Variables.

In the System variables section, select Path and click Edit...

Add the location of the GNU ARM executables preceded by a semicolon (;), e.g.:

D:\Work\Tools\ARM_GNU\bin

6. Open the command prompt (if already open, cmd must be reopened) and confirm that the ARM toolchain
is set up correctly by typing:

e wN

i arm-none-eabi-gcc --version

The above command should return the version number of arm gcc. If it doesn’t, then this means that the ARM
toolchain location was not added to the PATH variable successfully (Figure 10).

B Administrator CHMVindowshsystem32hemd.exe = || [=)ER

C-~UWindows~System32 >arm—none—eabi—gce —wverszion

arm—none—eabi—gcc (GMU Tools for AHM Embedded Processorz) 4.9.3 20158527 C(releas
e> [ARM- embedded—4_%?-hranch revision 2279771

Copyright (C» 2814 Free Software Foundation. Inc.

Thiz is free software; see the source for copying conditions. There is MO

warranty: not even for MERCHANTABILITY or FITHESS FOR A PARTICULAR FURFOSE.

C-~UWindows~System32>

Figure 10: Using ARM GCC through the command prompt
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The location and version of the ARM GNU toolchain executables also need to be added as a one-off setup to be
used by the Nordic Makefiles. To do this, complete the following steps:

1. Open the file D:\Work\Tools\nRF5_SDK\components\toolchain\gcc\Makefile.windows

2. For GNU_INSTALL_ROOT, add the location of the ‘bin’ folder, e.g.:
D:\Work\Tools\ARM_GNU)

3. For GNU_VERSION, add the version of the toolchain (obtained from Step 7 above), e.g. 4.9.3.

(=] Makefile windows ﬂl
1 GNU_INSTALL RCCT := D:‘\Work\Tools\ARM GHU
2 GNU VERSION := 4.9.3
3 GNU PREFIX := arm-none-gabi

Figure 11: Adding ARM GCC to Makefile.windows

GNU Make Utility Setup

The GNU Make Utility allows the build of the project using a Makefile. This means that project settings in Eclipse
will not affect the build process and that the project is self-contained through the Makefile. To setup the Make

utility, complete the following steps:

1. Download the Windows installer file from the following link:
https://sourceforge.net/projects/gnuwin32/files/make/

2. Launch the executable

3. Select the Destination Location to be a known folder, e.g.:
D:\Work\Tools\Make (Figure 12)

@ Setup - Make l = et e

Select Destination Location C’.'Q
Where should Make be install=d? Gl M

=

] Setup will install Make into the following folder.

To continue, click Mext. i you would like to select a different folder, click Browse.

D\Workd\ Tools\Make Browse ...

At least 0.7 ME of free disk space is required.

cBack | Ned>» | | Cancel
L%
Figure 12: Installing Make utility
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4. Proceed through the installation by clicking Next in the windows that follow, until the installation is

complete.

Note: Some versions of MAKE prompt you to add the toolchains to the PATH variable. If this is the case

then select this option and skip to the next section.

To use Make from any folder, add the GNU Make executable to the PATH environment variable by doing the

following:
1. Right click on Computer > Properties.
2. Select Advanced system settings.
3. Select Environment Variables.
4. Inthe System variables section, select Path and click Edit....
5. Add the location of the GNU Make utility executable preceded by a semicolon (;), e.g.:
D:\Work\Tools\GnuWin32\bin
6. Open the command prompt (if already open cmd has to be reopened) and confirm that Make is set up

correctly by typing:

make —--version

The above command should return the version number of make. If it doesn’t, then this means that the make
executable location was not added to the PATH variable successfully (Figure 13).

BN Administrator Windows Cormmand Processaor = =] X

C:sWindows“\System3d2 *make ——version

GHU Make 3.81

Copyright <G> 2086 Free Software Foundation, Inc.

Thiz is free software; see the source for copying conditions.

There iz HO warranty; not even for MERCHANTABILITY o» FITHESS FOR A
PARTICULAR PURPOSE.

Thiz program built for i3B6—pc—minguwd2

C:sHindows“System32>

Figure 13: Using GNU Make through the command prompt
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GNU CoreUtils for Windows

Due to the use of UNIX shell commands in the SDK makefiles, the GNU CoreUtils package must be installed for

these commands to work. To do this, complete the following steps:

1. Download the CoreUtils Binaries zip file from http://gnuwin32.sourceforge.n
2. Extract the files into a known folder, e.g.:
D:\Work\Tools\CoreUtils

et/packages/coreutils.htm

=N e
o . B 1
Q.u..,—J | - | 5 || search coreutits-5.3.0-bin P
Organize « Include in library « Share with = Burn Mew folder =« [0 ﬂ
© Faworites Mame Type
B Desktop bin File folder
4 Downloads 3 contrib File folder .
‘| Recent Places man File folder Select e_ﬂIE to
preview.
rnanifest File falder
= Libraries share File folder
- 4 I 2
B Sl L
5 items

Figure 14: CoreUtils binaries location

To use CoreUtils from any folder, add the GNU CoreUtils binaries to the PATH enviro
following:

1. Right click on Computer > Properties.

Select Advanced system settings.

Select Environment Variables.

In the System variables section, select Path and click Edit....

vk wn

D:\Work\Tools\CoreUtils\coreutils-5.4.0-bin\bin

nment variable by doing the

Add the location of the GNU Make utility executable preceded by a semicolon (;), e.g.:

6. Openthe command prompt (if already open cmd has to be reopened) and confirm that the CoreUtils are

set up correctly by typing:

| rm --version

The above command should return the version number of rm. If it doesn’t, then this means that the

CoreUrtils binaries location was not added to the PATH variable successfully (Fi

gure 15).

EA Administrator: Windows Command Processar

C=“Windows“System32>rm ——version
rm (GHU coreutils> 5.3.8
lritten by Paul Rubin, David MacKenzie. Richard Stallman. and Jim Mevyering.

Copyright <C> 280% Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There iz NO

C:UWindows“\System32>

Figure15: Using CoreUrtils through the command prompt
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In the next steps, we import and configure an existing HRS application. This sample HRS application comes as

part of the nRF5 SDK.

1. Launch Eclipse.
2. Create a new project by selecting File > New > C Project.
3. Inthe Project name field, type hrs.
4. From the Project type section, select Makefile project > Empty Project. In the Toolchains section select —
Other Toolchain —.
5. Click Finish. The project should now appear on the Project Explorer tab on the left (Figure 15).
(2 /e - ecipse (= [
File Edit Source Refactor Navigate Search Project Bun  Window Help
o= |- R~ wiwio e @ -0 Q-
D Ni=NC g - - & ~ | 5 Quick Access : By |
[f Project Explorer 52 = 0 = g o= 8
Eg|e e -
. 25 hrs An outline is
not available,
[Z Proble.. 532 = 8
&, =
Figure 15: Creating project in Eclipse
6. Right click on the project (hrs) and select New->Folder.
7. Click the Advanced button at the bottom of the Window.
8. Select Link to alternate location (Linked Folder) and browse to the location of the hrs project, e.g.:

D:\Work\nRF5_SDK\examples\ble_peripheral\ble_app_hrs (Figure 16).

Folder name:  ble_app_hrs

() [= Use default location
[z Folder is not located in the file system (Virtual Folder)
@ (=g Link to alternate location (Linked Folder)

D\Work\nRF5_SDKM\examples\ble_peripheral\ble_app_hrs |

Choose file systern:
Resource Filters...

Browse.., |’ Variables...

Figure 16: Adding files and folders to the project
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9. The header and source files should now appear within the project (Figure 17).

= C/C++ - Eclipse o =) K
File Edit Source Refactor Mavigate Search Project Bun Window Help
i SR/ g @i -0-Q-
T M=o - - - - | # Quick Access : = | fg) C/C++
[ Project Explorer 52 = 0 = B8 » =08
Eg| e ¥ o 7
PR - An outline is
4 [7f ble_app_hrs N not available.
> (&= hex
v (= peal0028 E
s = peal003l
> (= pcal0040 | 4
> €] main.c
Abstract.bit - (£l Proble... 2 = B8
4| 1 | » -
(= /hrs/ble_app_hrs

Figure 17: Project files and folders added in Project Explorer

10. Right click on the project (hrs) and select Properties. Select the C/C++ Build section.
11. Under the Builder Settings tab In the Build directory field, type the location of the Makefile that is used to

build the project, e.g.:

D:\Work\nRF5_SDK\examples\ble_peripheral\ble_app_hrs\pcal10040\s132\armgcc (Figure 18).

e

S Propetties for hrs o |[= [ =]
type filter text CfC++ Build L T
> Resource
Builders
. C/C++ Build Configuration: ’Default [ Active ] 'l ’Manage Configurations..,
s C/C++ General
Linwx Taals Path
Project References =l Builder Settings | (@) Behavior | < Refresh Palicy
Run/Debug Settings
> Task Repositary Builder
WiikiText Builder type: External builder
Use default build command
Build comrmand: | make Wariahles..,
Makefile generation
Generate Makefiles autornatically Expand Erve, Wariable Refs in Makefiles
Build location
Build directorg: DWW orkiynRFS_SDIKexarmplesible_peripheralble_app_hrstpcall04ls132varmgee
Workspace...] [File system...l l\u"ariables...l
’Restore Defaults] ’ Apply ]
?\' [ QK l [ Cancel l

Figure 18: Adding Makefile location to project properties
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12. Select OK.
13. You can now build the project by clicking Project > Build All. Alternatively, click the Build button or CTRL+B.
Once the project is built, the hex and binary files are generated as shown in (Figure 19).

B Consale 52 | [O] Properties =] Tasks %% Debug 22 Disassernbly L9 | = N -5;;| - B = w
CDT Build Cansale [ble_hrs]

Compiling file: softdevice_handler.c o
Linking target: _build/nrf52832_sutaa.out

text data bss dec hex filename
G265 164 2908 85542 1eaed _build/nrfS2832_saa. out

Preparing: _build/nrf52832_xxaa. hex
Preparing: _build/nrfS2832_sxaa.bin

@9:55:14 Build Finished (took 42s5.499ms)

4 | m

o L

Figure 19: Building the HRS example

Flashing the HRS example

Connect the BL652 to the PC through USB2 port on the development kit (Figure 20).

£
o
-
o
o
o
)
-
3
3
3

325

32-B0 &P H-1 94V-

Figure 20: Connecting BL652 to PC through USB2 port

Flash downloading to the BL652 must be performed through the external toolchain configuration in Eclipse. For
the hrs project, four external commands need to be added:
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Erase

1. In Eclipse, select Run->External Tools->External Tools Configuration...

2. Right click on Program->New. In the Name field type Erase.

3. Inthe Location field, type the path of the latest version of nrfjprog.exe. This is usually located in the
Nordic Semiconductor folder in Program Files e.g.:
C:\Program Files (x86)\Nordic Semiconductor\nrf5x\bin

4. Inthe Arguments field, type - -eraseall —f nrf52.

5. Switch to the Build tab and deselect Build before launch.
6. Click Apply, then click Run.
& External Toals Configurations @
Create, manage, and run configurations O
Fun a prograrn |
ad
= —+l
= & | =l 5T Marne: Erase
| =] kdain - . Refresh o1h Build | B8 Ervironment| ] Comman
aQ lf'rclgrar‘r'l Location: il
L, Erase . . . . .
ChProgram Files B6Mordic Serniconductornifidbininfjprog.exe

’Brnwse Wurkspace...] ’Brnwse File S}rstem...] ’ Yariables... ]

m

Warking Director:

Browvse Wurkspace...] ’Bru:uwse File S}-'stem...l ’ Wariables... e

Srgurnents:
--eraseall -f nrfh2 I |
Rewert Appl
Filter matched 2 of 2 iterms EiR ppby
Ii?} Fiin l ’ Close

Figure 21: Adding Erase to External Tools Configurations

Flash Softdevice

1. Select Run->External Tools->External Tools Configuration...

Right click on Program->New. In the Name field type Flash_Softdevice.

3. Inthe Location field, type the path of the latest version of nrfjprog.exe. This is usually located in the
Nordic Semiconductor folder in Program Files e.g.:
C:\Program Files (x86)\Nordic Semiconductor\nrf5x\bin\nrfjprog.exe

N
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4. Inthe Working Directory, enter the directory where the hex file of the softdevice is located. This will be in
D:\Work\nRF5_SDK\components\softdevice\s132\hex

5. Inthe Arguments field, enter the --program command followed by the name of the hex file and the device
family argument. e.g.:
--program s132_nrf52_3.0.0_softdevice.hex -f nrf52

6. Switch to the Build tab and deselect Build before launch

7. Click Apply, then click Run.

= External Tools Configurations @
Create, manage, and run configurations Q

Run a program |

|
1, I= —+,
= X | H ¢ - Marme:  Flash_softdevice
type filter text [=] Main . 7 Refresh [u3b Build | B8 Enviranment| 5] Comman
PR N I?rogram Location: it
G Erase

L C\Program Files (B\Mordic Sermiconductorynfatbintnrfjprog.exe
U Flash_softdevi J Jrres
ash_saftdevice

[Browse Worksgace...l [Browsg File System...l [ “atiables... ]

m

Warking Directory:
DWarkhnRF_SDE componentshsoftdeviceh s 132%hex

[Browse Worgspace...l [Browse File System...l [ “ariables... ] b
Argurnents:
--program $132_nif52_3.0.0_softdevice hex -f nifa2 - -
Rewert Appl
Filter matched 3 of 3 items — LED
':?:' [ Bun l ’ Close

Figure 22: Adding Flash_softdevice to External Tools Configurations

Flash BL652

1. Select Run->External Tools->External Tools Configuration...

Right click on Program->New. In the Name field type Flash_hrs

3. Inthe Location field, type the path of the latest version of nrfjprog.exe. This is usually located in the
Nordic Semiconductor folder in Program Files e.g.:
C:\Program Files (x86)\Nordic Semiconductor\nrf5x\bin\nrfjprog.exe

4. Inthe Working Directory, enter the name of where the generated *.hex file will be located, e.g.:
D:\Work\nRF5_SDK\examples\ble_peripheral\ble_app_hrs\pcal0040\s132\armgcc\_build.

5. Inthe Arguments field, type command used for programming the devkit. e.g.:
--program nrf52832_xxaa.hex -f nrf52

6. Switch to the Build tab and deselect Build before launch.

7. Click Apply and then Run (Figure 23).

N

Embedded Wireless Solutions Support Center: Americas: +1-800-492-2320
http://ews-support.lairdtech.com 16 Europe: +44-1628-858-940
www.lairdtech.com/bluetooth © Copyright 2017 Laird. All Rights Reserved Hong Kong: +852 2923 0600


http://ews-support.lairdtech.com/

BL652 Nordic SDK v12.0.0

Application Note

Laird

= Exernal Tools Configurations @
Create, . and run i i
conf ns Q )
Run a program -
|
3 Y
= X | H 5 Marne:  Flash_hrs
type filter text =] Main 7 Refresh | [y Build P8 Environment| ] Common
a G Program Location: it
é 'E:Iras: = C:\Program Files B\ Nordic SemiconductorindB:dbininrfjprog.exe
ash_hrs
QL Flash_Softdevice [Browse Workspace”.] [Bmwse File System...] [ Watiables.., ]
Working Directory: 3
D:\Waork\nRFS_SDEhexarmpleshble_peripheralible_app_hrshpcal0040hs132harmgect_build
[Brnwse Wnrkspace”.] [Bmwse File Sy'stem...l [ Watiahles.., l
Arguments:
--program nifi2832 sxaa hex -f nrf32 T Il
Revert Appl
Filter ratched 4 of 4 items o A
‘:@' [ Run l [ Close

Figure 23: Adding Flash_hrs to external tools configurations

Reset

1. Select Run > External Tools > External Tools Configuration...

2. Right click on Program > New. In the Name field type Reset.

3. Inthe Location field, type the path of the latest version of nrfjprog.exe. This is usually located in the
Nordic Semiconductor folder in Program Files e.g.:
C:\Program Files (x86)\Nordic Semiconductor\nrf5x\bin\nrfjprog.exe

4. Inthe Arguments field, type - -reset —f nrf52

b

Switch to the Build tab and deselect Build before launch.

6. Click Apply and then click Run (Figure 24).

=~

Run a program

2 X | E
type filter text

4 Cﬁ Prograrn
Q@ Erase

cﬁ Reset

=)
@

S External Tools Configurations

o

=T

cﬁ Flash_hrs
@ Flash_Softdevice

Filter rmatched 5 of 5 items

Create, manage, and run configurations

Marne: Reset

D Main - o Refresh | [y Build & Ervironrment | [ Comrmon

Location:

CProgram Files (B6\Mordic Serniconductorynifidbinynifjprog.exe

’Browse Workspace...l ’Browse File System...] ’ Wariahles.. ]

Working Directory:

’Browse Workspace...l ’Browse File System...] ’ Wariables.., ] il

Argurnents:

--reset -f nrfh2

| Revet || pply |

T .

Figure 24: Adding Reset to External Tools Configurations
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Once this is done and set up, erase and flash the hrs app onto the module as follows:

1. Run > External Tools > Erase

2. Run > External Tools > Flash_Softdevice
3. Run > External Tools > Flash_hrs

4. Run > External Tools > Reset

Alternatively, the shortcut button for external tool configuration can be used.

Debugging the HRS Example

Laird

Debugging an application on the BL652 allows you to see what is going on inside the program while it runs. This
can help detect problems and issues, as well as show the values of the variables and the flow of the program at

different stages. In order to debug the hrs application, complete the following steps:

1. In Eclipse, select Run > Debug Configurations.
2. Right click GDB-SEGGER J-Link Debugging > New.

Note:

If GDB SEGGER J-Link Debugging does not appear as one of the Debug Configurations options,
then it has not been installed properly as part of nRF5x-Command-Line-Tools. You might need to
install the J-Link Software from https://www.segger.com/downloads/jlink. Also ensure that the

Eclipse Debugging Tools have been installed properly.

w

In the Name field, specify the name of the debugging option, e.g. hrs.
In the Project field, specify the name of the project being debugged, e.g. hrs.

E

5. Inthe C/C++ Application field, provide the location of the *.out file. This is usually in the _build folder of

the SDK example, e.g.:

D:/Work/nRF5_SDK/examples\ble_peripheral/ble_app_hrs\pcal0040/s132/armgcc/_build/nrf52832_xxaa.out

6. Select Disable auto build.

S Debug Configurations

Create, manage, and run configurations

[E] C/C++ Attach to Application
[€] C/C++ Postmortern Debugger
[E] CfC++ Remate Application
[€] GDE Hardware Debugging
[€] GDE CpenOCD Debugging
[©] GDB QEMU Debugging

4 [T] GDBE SEGGER J-Link Debuggin:

€] hrs

= Launch Group

4 (1] }

Filter matched 10 of 15 items

vy
( 3/.

= 9 | S Mame:  hrs
type filter text [E] Main %% Debugger| B Startup | B Source | [ Cornrmon
[E] C/C++ Application Project:

hirs

Browse...
CHC++ Application:

DifMivark/nRFS_SDE/examplesible_peripheral/ble_app_hrs\pcal0040/5132 farmgec/_build/nirf52832 soma.out

‘ =

Wariables.., ‘ ISearch Project...‘ I Browse...

Build {if required) before launching

o)

Build configuration: | Use Active

) Enable auto build @ Disable auto build

) Use workspace settings Configure Workspace Settings.., -

Rewvert Apply

Debug Clase

) {

Figure 25: Debug Configurations for the hrs app
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7. Switch to the Debugger tab.
8. Inthe Device name, enter Cortex-M4.

Laird

9. Scroll down until you see ‘GDB Client Setup’ and in the Executable field enter arm-none-eabi-gdb.exe

Note: If there is more than one device connected, ensure that the BL652’s Segger serial number is

specified in the USB serial field in the “Debugger” tab.

< Debug Configurations

Create, manage, and run configurations

[£] GDB Hardware Debugging
GOE OpenOCD Debuggin
p gging

Device name:  Cortex-M4

Other options:  -singlerun -strict -tirneout 0 -nogui
[¥] Allocate console for the GDB server

GDEB Client Setup

Executable: arm-none-eabi-gdb, exe

Other options:

Comrmands: set merm inaccessible-by-default off

Rernote Target

Host narme or IP address: | localhost

Paort number: 2331

[T] Farce thread list update an suspend

4 1

- I 3
Filter matched 10 of 15 iterns
|‘f"_?\l

=7

[7] Connect to running target

- 4 .
- X | = 5 Marne:  hrs
type filter text 5 Main ii“» Debugger . B+ Startup E Source | (L] Common
] CfC++ Application J-Link GDB Server Setup
[E] C/C++ Attach ta Application Start the I-Link GDE server locally
[£] CfC++ Postmortern Debugger
[e] C/C+ + Remate Application Executable: Hjlink_pathl/$jlink_gdbserver}

[£] GDB QEMU Debugging Endianness: @ Little ) Big
4 [T] GDB SEGGER I-Link Debugging Connection: @ USB D 1Ip 483011403 {USB serial or IP narme/address)
[&] brs Interface: @ SWD 0 ITAG

B Launch Group Initial speed: ) Auta ) Adaptive @) Fixed
GDB port: 2331
WO port: 2332 [] Werify downloads []Initialize registers on star
Telnet port: 2333 Localhost only DSiIent
Log file: Browvse.. =

[¥] Allacate consale for semihosting and SWO

Browse,. | | Wariables.,

Supported dewvice narmg

Browwse,. | |Wariables.,

Rewert Apply

Debug l I Clase

Figure 26: Debugger tab in the Debug Configurations for the hrs app

10. Click Apply, then click Debug.

Embedded Wireless Solutions Support Center:
http://ews-support.lairdtech.com 19
www.lairdtech.com/bluetooth © Copyright 2017 Laird. All Rights Reserved

Americas: +1-800-492-2320
Europe: +44-1628-858-940
Hong Kong: +852 2923 0600


http://ews-support.lairdtech.com/

BL652 Nordic SDK v12.0.0

Application Note

R

Laird

11. You should now be in the debug view. You can step over, step into, and add breakpoints through the Run

from the toolbar.

955

997 */

¥

998 int main(void)

fF Initialize.
err_code = NRF_LOG INIT(MULL);
&PP_ERRCOR_CHECK(err_code) ;

timers init();
buttens_leds_init(f&erase bonds);
ble_stack_init(];
peer_manager_init({erase bonds);
if [{erase bonds == true)

296 M**@brief Function for application main entry.

uint32_t err_code;
bool erase_bonds;

NRF_LOG_INFO("Bonds erasedlirin™);

gap_params_init();
advertising init();
services _Init();
sensor_simulator_init(];
conn_params_init();

£ start executien.

MNRF_LOG _INFO("Heart Rate Sensor Startlhrin™);
application_timers_start();

advertising start();

Figure 27: Debugging hrs application

EFERENCE

Further information relating to different utilities used in this app note can be found here:

BL652 Product Page - http://www.lairdtech.com/products/bl652-ble-module

Make - https://www.gnu.org/software/make/

ARM Toolchain - https://launchpad.net/gcc-arm-embedded
Eclipse - https://eclipse.org/org/

Nordic Blog on using Eclipse and GCC - https://devzone.nordicsemi.com/blogs/18/development-with-

eclipse-and-gcc/

Nordic Tutorial on using Eclipse and GCC - https://devzone.nordicsemi.com/tutorials/7/development-with-

gcc-and-eclipse/

REVISION HISTORY

19 Aug 2016 Initial Release Jonathan Kaye
2.0 20 Sep 2016 Updated for newer SDK Jonathan Kaye
2.1 07 Nov 2016 Adding CoreUtils and necessary clock changes Jonathan Kaye
2.2 18 Oct 2017 Made into a v12.0.0-specific document Youssif Saeed

Embedded Wireless Solutions Support Center:
http://ews-support.lairdtech.com
www.lairdtech.com/bluetooth

20
© Copyright 2017 Laird. All Rights Reserved

Americas: +1-800-492-2320
Europe: +44-1628-858-940
Hong Kong: +852 2923 0600


http://ews-support.lairdtech.com/
http://www.lairdtech.com/products/bl652-ble-module
https://www.gnu.org/software/make/
https://launchpad.net/gcc-arm-embedded
https://eclipse.org/org/
https://devzone.nordicsemi.com/blogs/18/development-with-eclipse-and-gcc/
https://devzone.nordicsemi.com/blogs/18/development-with-eclipse-and-gcc/
https://devzone.nordicsemi.com/tutorials/7/development-with-gcc-and-eclipse/
https://devzone.nordicsemi.com/tutorials/7/development-with-gcc-and-eclipse/

	Introduction
	Requirements
	Development Environment Setup
	Nordic SDK
	nRFX-Command-Line-Tools
	Eclipse
	Eclipse Initial Setup
	Eclipse Debugging Tools
	Eclipse Embedded System Register View

	GNU ARM Toolchain Setup
	GNU Make Utility Setup
	GNU CoreUtils for Windows

	Building and Debugging SDK Examples
	Building the HRS Example
	Flashing the HRS example
	Erase
	Flash Softdevice
	Flash BL652
	Reset

	Debugging the HRS Example

	Reference
	Revision History

