onsemi

RSL10 Getting Started Guide

M-20836-012
January 2025

©SCILLC, 2025
Previous Edition © 2024
"All Rights Reserved"

OoNSemi.



onsemi

RSL10 Getting Started Guide

Table of Contents

Page

RSL10 Getting Started GUIde. ... 1
Table of CONTENTS. ... e 2

L INEPOAUCTIONL ..o e e 5
L1 OVEIVIEW. ..o 5
1.2 Intended AUIGNCE ... ........ooiii i 5
L3 CONVEILIONS. . ...t e e 5

2. Setting Up the Hardware ... 7
2.1 Prerequisite Hardware .. ....... ... 7
2.2 Connecting the Hardware. ... 7
2.3 Preloaded Sample...... ... 8
3. Getting Started with the Eclipse-Based onsemi IDE. ... .. 9
3.1 Software to Download. ... 9
3.2 onsemi IDE and RSL10 CMSIS-Pack Installation Procedures................................ooo 9
3.3 Building Your First Sample Application with the onsemi IDE........................................................... 11
3.3.1 Launching the onsemi IDE. ... .. .. 11
3.3.2 Importing the Sample Code ... 11
3.3.3 Build the Sample Code............... 13

3.4 Debugging the Sample Code.......... ... 15
3.4.1 Debugging with the .elf File.............. .. 15
3.4.2 Peripheral Registers View with the onsemi IDE............................................ 17

4. Getting Started with Keil ... .. 21
4.1 Prerequisite SOTtWATIe ... ... ... 21
4.2 RSL10 CMSIS-Pack Installation Procedure. ... 21
4.3 Building Your First Sample Application with the Keil uVision IDE.................................................... 23

www.onsemi.com

2



onsemi

RSL10 Getting Started Guide

4.3.1 Import the Sample Code ... ... .. ... 23
4.3.2 Build the Sample Code.. ... ... 24
4.3.3 Debugging the Sample Code. ... ... . 26
4.3.3.1 Preparing J-Link for Debugging ....................... 26
4.3.3.2 Debugging Applications..................... 26

5. Getting Started with LA R L. 29
5.1 Prerequisite SOTtWaTe ... ... 29
5.2 RSL10 CMSIS-Pack Installation Procedure............................. 29
5.3 Building Your First Sample Application with the IAR Embedded Workbench....................................... 31
5.3.1 Import the Sample Code. ... ..l 31
5.3.2 Building the Sample Code........ ... 34
5.3.3 Debugging the Sample Code..................... 35
5.3.3.1 Debugging Applications...... ... 35

6. Resolving External CMSIS-Pack Dependencies................................ 38
6.1 External CMSIS-Pack Dependencies.................o.ooii i 38
6.2 Resolving External Dependencies.......................... 38

7. Advanced DebuZgINg ... 41
7.1 Printf Debug Capabilities. ... 41
7.1.1 Adding Printf Debug Capabilities..................coooii i 41

7.2 Debugging Applications that Do Not Start at the Base Address of Flash............................................ 42
7.3 Arm Cortex-M3 Core Breakpoints. ... ... .. 44
7.4 Debugging with Low Power Sleep Mode. ... . 44
7.4.1 Downloading Firmware in Sleep Mode..................... 52

8. More INfOrMAtION. ..ot 53
8.1 Folder Structure of the RSL10 CMSIS-Pack Installation.................................................................. 53
8.2 DOCUMENTALION. ... ... e 54

www.onsemi.com

3



onsemi

RSL10 Getting Started Guide

8.2.1 Documentation Included with the CMSIS-Pack ... 54
8.2.2 Documentation in the RSL10 Documentation Package.............................................................. 59

A. Migrating to CM SIS-Pack ... 61
A.1 Migrating an Existing Eclipse Project to the CMSIS-Pack Method..................................................... 61
A.2 Using the Latest RSL10 Firmware in a Previous Version of the Eclipse-Based IDE............................... 62
B. Arm Toolchain SUpPDOTt ... 63
B.1 Basic INStallation. ..o 63
B.2 Configuring the Arm Toolchain in the onsemi IDE ... 63
B.3 Additional Settings....... ... 63

www.onsemi.com

4



onsemi

CHAPTER 1

Introduction

1.1 OVERVIEW

IMPORTANT: onsemi acknowledges that this document might contain the inappropriate terms “white list",
"master" and "slave”. We have a plan to work with other companies to identify an industry wide solution
that can eradicate non-inclusive terminology but maintains the technical relationship of the original wording.
Once new terminologies are agreed upon, future products will contain new terminology.

RSL10 is a multi-protocol, Bluetooth® 5 certified, radio System on Chip (SoC), with the lowest power
consumption in the industry. It is designed to be used in devices that require high performance and advanced wireless
features, with minimal system size and maximized battery life. The RSL10 Software Development Kit (SDK) includes
firmware, software, example projects, documentation, and development tools. The Eclipse-based onsemi Integrated
Development Environment (IDE) is offered as a free download with optional support for Arm® Keil® pVision® and
IAR Embedded Workbench®.

Software components, device and board support information are delivered using the CMSIS-Pack standard.
Standard CMSIS-Drivers for peripheral interfaces and FreeRTOS sample applications are supported. With the CMSIS-
Pack standard, you can easily go beyond what is included in our software package and have access to a variety of
generic Cortex-M software components. If you have existing RSL10 projects and have not used the RSL10 CMSIS-
Pack before, see Appendix A "Migrating to CMSIS-Pack" on page 61 for more information.

The RSL10 SDK allows for rapid development of ultra-low power Bluetooth Low Energy applications. Convenient
abstraction decouples user application code from system code, allowing for simple modular code design. Features such
as FOTA (Firmware Over-the-Air) can easily be added to any application. Advanced debugging features such as
support for SEGGER® RTT help developers monitor and debug code. Sample applications, from Blinky to ble
peripheral_server bond and everything in between, help get software development moving quickly. Android and i0S
mobile apps are available on their respective app stores to demonstrate and explore RSL10 features.

This document helps you to get started with the RSL10 SDK. It guides you through the process of connecting your
RSL10 Evaluation and Development Board, installing an IDE and the CMSIS-Pack, configuring your environment, and
building and debugging your first RSL10 application.

NOTE: RSLI10 contains a low power DSP processor core; see RSLI10 LPDSP32 Sofiware Package.zip for
more information.

1.2 INTENDED AUDIENCE

This manual is for people who intend to develop applications for RSL10. It assumes that you are familiar with
software development activities.

1.3 CONVENTIONS

The following conventions are used in this manual to signify particular types of information:

monospace
Commands and their options, error messages, code samples and code snippets.

mono bold
A placeholder for the specified information. For example, replace £ilename with the actual name of
the file.
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bold
Graphical user interface labels, such as those for menus, menu items and buttons.

italics
File names and path names, or any portion of them.
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CHAPTER 2

Setting Up the Hardware

2.1 PREREQUISITE HARDWARE

The following items are needed before you can make connections:

¢ RSL10 Evaluation and Development Board and a micro USB cable
* A computer running Windows

2.2 CONNECTING THE HARDWARE

To connect the Evaluation and Development Board to a computer:

1. Check the jumper positions:
Ensure that the jumper CURRENT is connected and POWER OPTIONS is selected for USB. Also, connect the
jumpers TMS, TCK and swD. Finally, connect the headers P7, P8, P9 and P10 to 3.3 V, as highlighted in the
figure "Evaluation and Development Board with Pins and Jumpers for Connection Highlighted" (Figure 1).
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Figure 1. Evaluation and Development Board with Pins and Jumpers for Connection Highlighted

2. Once the jumpers are in the right positions, you can plug the micro USB cable into the socket on the board. The
LED close to the USB connector flashes green during the first time plugging in, then turns a steady green once
the process is finished.

2.3 PRELOADED SAMPLE

The Evaluation and Development Boards come with one of the following preloaded sample applications:

¢ “Peripheral Device with Sleep Mode” is on boards with a serial number lower than 174 1xxxxx.
¢ “Peripheral Device with Server” is on boards with a serial number higher than 1741xxxxx.

For more information about sample applications, refer to the RSL10 Sample Code User’s Guide.
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8



onsemi

CHAPTER 3

Getting Started with the Eclipse-Based onsemi IDE

3.1 SOFTWARE TO DOWNLOAD
1. Download the onsemi IDE Installer from.www.onsemi.com/RSL10.

2. Download the RSL10 Software Package from www.onsemi.com/RSL10 and extract the RSL10 CMSIS-Pack
(ONSemiconductor.RSL10.<version>.pack) to any temporary folder. (The temporary folder can be on any

drive on your computer.)
3. Make sure your J-Link software is version 7.66b or higher.

3.2 oNsSemMI IDE AND RSL10 CMSIS-PACK INSTALLATION PROCEDURES

For instructions on installing the onsemi IDE, see the onsemi Installation Instructions and Release Notes document.

To install the RSL10 CMSIS-Pack:

1. It is important to create a new workspace for each new version of the IDE to ensure compatibility. Create a new
workspace at, for example, c:\workspace — using either Windows Explorer or the onsemi Launcher in step 2.
2. Open the onsemi IDE by going to the Windows Start menu and selecting onsemi > onsemi IDE. From the

onsemi IDE Launcher screen, browse to your new workspace, select it, and click Launch.
3. On the top row of the Workbench perspective, click the “Make the CMSIS Packs Manager perspective visible”

icon (see the figure "Opening the CMSIS-Pack Manager Perspective" (Figure 2)).
NOTE: If you cannot see the CMSIS-Pack Manager item, re-install the IDE in your user folder (i.e.,

C:\Users\<user_name>).

e | <%l E el

Figure 2. Opening the CMSIS-Pack Manager Perspective

4. Click on the Import Existing Packs icon, select your pack file ONSemiconductor\RSL10\<version>\pack,
where <version> is a number such as 3.1.575, and click Open (see the figure "Installing the RSL10 CMSIS-

Pack" (Figure 3)).
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Figure 3. Installing the RSL10 CMSIS-Pack

5. The IDE installs the RSL10 CMSIS-Pack in the specified pack root folder.

6. Read the license agreement, Sofiware Use Agreement - use and accept (ONIPLAW 08142020).pdf, found in the
root directory of the installed CMSIS-Pack.

7. The RSL10 CMSIS-Pack now appears in the list of installed packs. In the Devices tab, if you expand All
Devices > onsemi > RSL10 Series you can see RSL10 listed there. You can manage your installed packs in the
Packs tab. Expanding ONSemiconductor > RSL10 makes the Pack Properties tab display the details of the
RSL10 CMSIS-Pack. The figure "Pack Manager Perspective after RSL10 CMSIS-Pack is Installed" (Figure 4)
illustrates what the Pack Manager perspective looks like after installation.
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3.3 BUILDING YOUR FIRST SAMPLE APPLICATION WITH THE ONSEMI IDE

(ke | 8

i= Pack Properties & =8
Bl® <~
type filter text
~ # ONSemiconductor.RSL10.
Bl Boards
< Components
H Devices
% Examples

This section guides you through importing and building your first sample application, named blinky. This
application makes the LED (DIO6) blink on the Evaluation and Development Board.

For more information about the sample applications, see the RSL10 Sample Code User’s Guide.

3.3.1 Launching the onsemi IDE

Open the onsemi IDE by going to the Windows Start menu and selecting onsemi > onsemi IDE.

3.3.2 Importing the Sample Code

Import the sample code as follows:

1.
RSL10 CMSIS-Pack.

figure "Pack Manager Perspective: Examples Tab" (Figure 5)).

In the Pack Manager perspective, click on the Examples tab to list all the example projects included in the

Choose the example project called blinky, and click the Copy button to import it into your workspace (see the

www.onsemi.com
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Figure 5. Pack Manager Perspective: Examples Tab

3. The C/C++ perspective opens and displays your newly copied project. In the Project Explorer panel, you can
expand your project folder and explore the files inside your project. On the right side, the blinky.rteconfig file
displays software components. If you expand Device > Libraries, you can see the System library (libsyslib)
and the Startup (libcmsis) components selected for blinky (see the figure "RTE Configuration for the Blinky
Example Project in the onsemi IDE" (Figure 6)).

www.onsemi.com
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Navigate Search Project Run Window Help
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B %% ¥ ¢ Components (] i @ L
~ & blinky 5 ) o There is no active editor that provides an
) Includes Software Components Sel. Variant Vendor Version  Description outline.
& include H gsL10 ONSemiconduc ARM Cortex-M3 48 MHz, 24 KB RAM, 388 KB ROM
& RTE € CMSIS Driver
@ appec ~ % Device
@ blinky.rteconfig # Bluetooth Core (/ 100 |, BLE Core implementation
Bl readme_blinky.md # Bluetooth Profile
v # Libraries
¥ Calibrate O source ONSemiconduc 3.1.575 , Calibration Library (libcalibratelib)
“ Custom Protod  source ONSemiconduc 3.1.575  Low Latency Audio Streaming Custom Protocol Library (libc
¥ DMA O source ONSemiconduc 3.1.575 , DMA Driver for RSL10
¥ Flash O source ONSemiconduc 3.1.575 | Flash Library {libflashlib)
“ GPIO O  source ONSsemiconduc 3.1.575 , GPIO Driver for RSL10
“ Math O  source ONSsemiconduc 3.1.575  Math Library (libmathlib)
¥ Remote Mic O  source ONSsemiconduc 3.1.575 , Remote Microphone Library (libremote micLib)
¥ System source ONSemiconduc 3.1.575  System Macros and Library (libsyslib)
“ Startup source ONSemiconduc 3.1.575  System Startup for ON Semiconductor RSL10
Validation Output Description
Components Device‘Packsl
[£2 Problems 32 & Tasks & Console [ Properties e v=01
0items.
Description - Resource Path Location Type

Figure 6. RTE Configuration for the Blinky Example Project in the onsemi IDE

3.3.3 Build the Sample Code

Follow these steps to build the sample code:

1. Right click on the folder for blinky and click Build Project. Alternatively, you can select the project and click
the Build Project icon, which looks like a hammer, as shown in the figure "Starting to Build a Project in the

onsemi IDE" (Figure 7).
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Figure 7. Starting to Build a Project in the onsemi IDE

2. When the build is running, the output of the build is shown in the onsemi IDE C/C++ Development Tooling
(CDT) Build Console, as illustrated in the figure "Example of Build Output" (Figure 8).

¥ tlash [} source UNDdemMICconauc 3.1.0/5 , Flash LiDrary (lDTlasnio) v
< >

Validation Output Description

Components| Device Packs

[22 Problems | Tasks & Console 2 |[0 Properties 4 ¢ &l &8 BE % B ~-8~=10
COT Build Consaole [blinky]
Invoking: 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 dec hex filename

4204 108 1036 5340 14dc blinky.elf
Finished building: blinky.siz
13:52:29 Build Finished. @ errors, @ warnings. (took 75.976ms)|

Figure 8. Example of Build Output

3. The key resulting output in Project Explorer, in the Debug folder, includes:
© blinky.hex: HEX file for loading into Flash memory
o blinky.elf Arm® executable file, run from RAM, used for debugging

www.onsemi.com
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° plinky.map: map file of the sections and memory usage
These files are shown in the "Output Files from Building a Sample Project" below.

NOTE: You might need to refresh the project to see the three built output files. To do so, right-click on
the project name blinky and choose Refresh from the menu.

File Edit Source Refactor Mavigate Searc

®][o][=][~

L - -

5 Project Explorer &2 = B &bl

~ 2= blinky
# Binaries
ki Includes
~ = Debug A
& RTE v &
app.o - [arm/le]
3% blinky.elf - [arm/le]
app.d
blinky.hex
blinky.map
L& makefile
|.& objects.mk

[ [ [

|.& sources.mk
& subdir.mk
(= include
# RTE
[¢ app.c
4 blinky.rteconfig
readme_blinky.md Valic

Figure 9. Output Files from Building a Sample Project

3.4 DEBUGGING THE SAMPLE CODE
3.4.1 Debugging with the .elf File

Debug the application using the .elf file as follows:

1. Within the Project Explorer, right-click on the blinky.elf file and select Debug As > Debug Configurations...
2. When the Debug Configurations dialog appears, right-click on GDB SEGGER J-Link Debugging and select
New Configuration. A new configuration for blinky appears under the GDB SEGGER heading, with new

configuration details in the right side panel.

www.onsemi.com

15



onsemi

RSL10 Getting Started Guide

3. Change to the Debugger tab, and enter RSL10 in the Device Name ficld. Ensure that SWD is selected as the
target interface (as shown in the figure "Setting Up a GDB Launch Configuration, Debugger Tab" (Figure 10)).

= Debug Configurations

Create, manage, and run configurations

B E‘°Ex| B~ Name:|b|inky
type filter text Main | %5 Debugger ™ & Startup] B Source} = Common] Za SVD Path]
[E] C/C++ Application J-Link GDB Server Setup ~
EIC/C+ Attach to Application Start the J-Link GDB server locally [] Connect to running target
[£] ¢/C++ Container Launcher
Executable path: | ${jlink_path}/${jlink_gdbserver} Browse... |Variables..

[E] C/C++ Postmortem Debugge
[£] C/C++ Remote Application Actual executable: | C:/Program Files (x86)/SEGGER/ILink/)LinkGDBServerCL.exe
Cif C/C++ Unit

[c] GDB Hardware Debugging

(to change it use the global or workspace preferences pages or the project properties page)

[£] GDB OpenOCD Debugging Device name: | RSL10 | Supported device names
~ [E] GDB SEGGER J-Link Debuggir| | Endianness: @Litte  OBig
blinky Connection: @ USB Qe I:l (USB serial or IP name/address)
@ Launch Group [Rteraee @SWD O JTAG
B Launch Group (Deprecated) Initial speed: Omuvto O Adaptiv® Fixed s

GDB port:

SWO port: 2332 [] Verify downloads Initialize registers on start
Telnet port: 2333 Local host only [ Silent

Log file: | Browse...
Other options: | -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server [“] Allocate console for semihosting and SWO

GDEB Client Setup

Executable name: | ${cross_prefixjgdb${cross_suffix} Browse... |Variables..

< >
Filter matched 12 of 12 items Revert Apply

®

Figure 10. Setting Up a GDB Launch Configuration, Debugger Tab

NOTE: To debug an application that does not start at the first address of flash memory, see Chapter 7.1
"Printf Debug Capabilities" on page 41.

4. Once the updates to the configuration are completed, make sure that the Evaluation and Development Board is
connected to the PC via a micro USB cable, and click Debug. J-Link automatically downloads the blinky sample

code to RSL10’s flash memory.
NOTE: If J-Link does not automatically write your program to RSL10’s flash memory, make sure you
are using a compatible J-Link version (see Section 3.2 “onsemi IDE and RSL10 CMSIS-Pack
Installation Procedures” on page 9).
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If you are having trouble downloading firmware because an application with Sleep Mode is on the Evaluation
and Development Board, see Section 7.4.1 “Downloading Firmware in Sleep Mode” on page 52.

You are prompted to switch to the debug perspective. Click Switch.
The Debug perspective opens and the application runs to main, as shown in the figure "Debug Perspective"

(Figure 11). You can press F6 multiple times to step through the code and observe that the LED changes its state
when the application executes the function Sys GPIO Toggle (LED _DIO).

& on-semiconductor-woerkspace - blinky/app.c - ON Semiconducter IDE

- O X
File Edit Source Refactor MNavigate Search Project Bun Window Help
¢ Debug [ biky 3= MFEAIH-
NI BN RS S ORI ®E v ARGy D
Y
%5 Debug 22 |5 ProjectBx.. = O | 4 blinky.rteconfic [£ app.c 2 O =0 = ® = 0O
|Ii.'=5> ~ . d """"""""""""""""""""""""""" " i —|
w [£] blinky [GDB SEGGER J-Link Debuggir E”t main(void) T
; 0
v i blinky.eif /*Initialize global variables */ -
v o Thread #1 57005 (Suspended led_toggle_status = 13 v
= main() at app.c:124 0x10040 e L Mame
o LinkGDBServerCL exe Lnntalne the systen
g arm-none-eabi-gdb nitialize();
s| Semihosting and SWV /* spin loop */
while (1)
/* Refresh the watchdog timer */
Sys_Watchdog_Refresh();
/* Toggle GPIO 6 (if toggling is enabled) then wait 8.5 s
if (led_toggle_status == 1)
Sys_GPIO Toggle(LED DIO);
} £ >
else
Sys_GPI0_Set Low(LED_DIO);
}
Sys_Delay ProgramROM((uint32_t)(8.5 * SystemCoreClock));
1 ) v
< >
&l Console &3 Registers Problems Executable i Debugge e Memory = 0
= aBREE -

blinky [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
.. .Breakpoint reached @ address exeeleesse ~
Reading all registers
Read 4 bytes [@ address @x@@lee4ee (Data = BxF7FF2806)
v
> <

Writable Senart Insert 124:1

Figure 11. Debug Perspective

3.4.2 Peripheral Registers View with the onsemi IDE

The onsemi IDE includes a peripheral register view plugin that enables you to visualize and modify all of the
RSL10 registers during a debug session. It can be configured by setting the path to the SVD file in the Debug session.
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The following steps demonstrate how to configure and use the Peripheral Registers View with the Blinky
application:

1. Right click on the blinky.elf file, select Debug As > Debug Configurations, and open your configuration details
set, as described in Section 3.4.1 “Debugging with the .elf File” on page 15.

2. Change to the SVD Path tab, and set the path to the rs/10.svd file as
C:\Users\<username>\AppData\Local\Arm\Packs\ONSemiconductor\RSL10\<version>\svd\rsl10.svd (see
Figure 12). Click Debug.

= Debug Configurations

Create, manage, and run configurations

CFeRBX B3~

Name: | blinky |

type filter text
[€] C/C++ Application
[E] C/C++ Attach to Application
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugger @ @
[€] C/C++ Remote Application
Ci C/C++ Unit <user_id>
[€] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
~ [£] GDB SEGGER J-Link Debugging
[<] blinky
& Launch Group
= Launch Group (Deprecated)

[ Main %5 Debugger | = Startup | %~ Source |[J Comman |Z. SVD Path
SVD file {used by the peripheral registers viewer)
File path: | C:\Users\| |\ON,Semiconduct0r\PACK\ONSemiconduc‘[or\RSUD\\ \\svd | Browse... |Variables..

<version>

Filter matched 12 of 12 items Revert Apply

Figure 12. SVD Path Tab Debug Perspective

3. In the Debug perspective, when the application runs up to the first breakpoint in main, open the Peripherals
window view, by navigating to Window > Show View > Other > Debug > Peripherals and clicking Open.
Now you can see all the RSL10 peripherals displayed.

4. In the Peripherals window, select DIO. Open the Memory window to monitor the RSL10 peripheral. Read only
registers are highlighted in green. You might want to drag your Memory window and place it side-by-side with
your source code view (see Figure 13) to prevent the console from switching focus away from the Memory
window.

5. To see or change the DIO register status, choose DIO and expand the DIO > DIO_DATA register in the
Memory window.
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6. Press F6 to step through the code. You can observe that this register’s bit 6 toggles its state when Sys GPIO
Toggle (LED_DIO) is executed (in this case, from 0xF060 to 0xF020). The register turns yellow to indicate that
you have activated real-time monitoring for it (see figure "Peripheral Registers View Perspective in Debug
Session After Setting SVD Path" (Figure 13)).

e pace - binky/app.c - ON
File Edit Source Refactor Navigste Search Project Run Window Help

45 Debug ] binky Debug e 2 IEH=ERYE N R - | Eitsr O~ Qi@ 5 IR TR R R | B @

- X

4 Debug 7 Project =8 &b [&] app.c 52 0 =8 = G Peripherals 17 #E v =0
i = single interrupt event occurs for each push of the pushbutton. A Peripheral Address Description ~
 [2] blinky Debug [GDB SEGGER J-Link [ Ihe debaunce circuit @luays has o be ued in combination with the 88 040001500 Baseband Controller

transition mode to deal with the debounce circuit limitations

0x40001400  Baseband Controler Interface
0x40000100  Clock Generation

TRC Ox40000FOD  CRC Generator Control

. DEBUG OXEQOOEDFO  Debug Controller

DI 0x40000200  Reset

Di0 0x40000700 IO Interface and Digital Pad control

DMA 0x40000500  DMA Controller Configuration and Control v

v i blinky.elf A debounce filter time of 58 ms is used. */

~ P Thiead #1 57005 (Suspended 55 Sys_DIO_Config(LED_DIO, DIO_MODE_GPIO_OUT_0);

= main0 stapp.c130 000 59 Sys_DIO_Config(BUTTON_DIO, DIO_MODE_GPIO_IN @ | DIO_WEAK_PULL_UP |

12 ILinkGDBServerCL.exe % DIO_LPF_DISABLE);

ot Sys_DIO_IntConfig(a,

w B 22 DIO_EVENT_TRANSITION | DIO_SRC(BUTTON_DIO) |

+4 Semihosting and SWV 93 DIO_DEBOUNCE_ENABLE,

5 DIO DEBOUNCE SLOWCLK DIV1e24, 49);

NVIC_EnableIRQ(DIOB_IRQN);

Dnmmml;ljm

printf_init(); 0 Memory 52 g we [ o || EE[&| % v ¥ = © 9= Outine 12 =8

/* Unmask all interrupts */ Monitors g 3¢ % (% DIO: 0x40000700 &5, & New Renderings... PEHEBRY o % ¥
, __set_PRIMASK(PRIMASK_ENABLE_TNTERRUPTS); Register acdress otoe o apph
@ K NS T 2 printh

©  DIOO_RQHandler(void) : void

————— D10 CFall 0x40000700 Dt
. o Initialize(void)  void
77777 040000740 O00R080 1111 0000 0 0000 e
- e 05 a 1150 0050
ption : Initialize the system, then toggle DIO as controlled by
DI0S (press to toggle input/output) 0150 0xF060
Hone X 0x40000744 000008040
Hone > it DIO_MODE 040000748 000000060
tlone DIO_INT_CFG[] 0x4000074C
St mmngeaiy T T DIO_INT.DEBOUNCE  0xd000075C 00000131
R DI0_PCM_SRC 040000760 o011
/*Initialize global variables */ DIO_SPLSRCI] 040000764
1ed_toggle_status = 1; DIO_UART_SRC 0x4000076C 000000011
S ittt the yeten D10 12C SRC 040000770 000001111
JElioise the systen DIO_AUDIOSINK SRS 040000774 000000011
Initialize();
PRINTF ("DEVICE INITIALIZED\"); DIO_NMLSRC 040000778 000000030
DIO_BB_RX_SRC 04000077C oo0121212
/* Spin loop */ DIO_BB_SPI_SRC 040000780 000000012
while (1) DIO_RF_SPI_SRC 0x40000784 00121212
t Aefresh the wetchdos tiner </ DIO_RF_GPIOD3 SRC 040000788 02121010
&ys wstchdog Refresh(); DIO_RF_GPIOA7_SRC 04000078C 00101012
DIO_RF_GPIOES_SRC 040000790 000001010
/* Toggle GPIO 6 (if toggling is enabled) then wait @.5 seconds */ DIO_DMIC_SRC 040000704 000001111
if (led_toggle status == 1) DIO_LPDSP32 JTAG SRC  0x40000798 000111111
TN DIO_JTAG_SW_PAD_CFG  0x4000078C 000000000
PRINTF("LED %s\n", (DIO->CFG[LED_DIO] & @x1 ? "ON" : "OFF")); DIO_EXTCLK_CFG 0x400007A0 0100000001
DIO_PAD_CFG 040000744 000000000
else
Sys_GPIO_Set_Low(LED_DI0);
Sys_DeLay_ProgranROi( (uint32_t)(e.5 * SystenCoreClock));
¥
< >

Figure 13. Peripheral Registers View Perspective in Debug Session After Setting SVD Path

7. To manually change the register value, click on the Value field of the GPIO register to change the
(HIGH/LOW) state of GPI06. The figure "Toggling RSL10 DIO Using the Peripheral Registers View: Before"
(Figure 14) shows the view before making the change, and the figure "Toggling RSL10 DIO Using the
Peripheral Registers View: After" (Figure 15)illustrates the view after making the change. You can observe that
the LED (DIO6) on your board changes state.
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e o

File Edit Source Refactor Mavigate Search Project Run Window Help

‘ﬁnehug VHEb\mkyDEbug v

#¢ Debug 37 =8 ky.rteconfi (€ app.c 22 00
[ = single interrupt event occu

~ [£] blinky Debug [GDB SEGGER J-Link [
v & blinky.elf
o Thread #1 57005 (Suspended
main() at app.c:120 0x100¢
£ JLinkGDBServerCLexe
W& arm-none-eabi-gdb
»£ Semihosting and SWV

So
File

Edit Source Refactor Navigate

85 The debsunce circuit alw
86 transition mode to deal with the W circuit limitations

87 Filter time of 50 ms is used. */

88 Sys_DIO, (onflg(lED DIO, DIO_MODE_GPIO_OUT_B);

89 Sys_DIO_Config(BUTTON_DIO, DIO_MODE_GPIO_TN_@ | DIO_WEAK_PULL_UP |

96 DIO_LPF_DISABLE);

91 Sys_DIO_IntConfig(d,

92 DIO_EVENT_TRANSITION | DIO_SRC(BUTTON_DIO) |

93 DIO_DEBOUNCE_ENABLE,

91 DIO_DEBOUNCE_SLOWCLK_DIV1824, 49);

o5 WVIC_EnableIRQ(DIOB_IRGN);

96

97 printf_init(); B Memory 33
98

99 F* Uy all interrupts Monitors 4 3 %t
100 _set PRIW\SK(PRIMSK ENABLE_INTERRUPTS) 5 % Do
ler } @ CK
102

1038 /7 -

100

105 -

106 then H:ggle D106 25 controlled by

107 DIOS (press to toggle input/output)

108 : None

109 : None

110 None

11

1122 int main(void)

113 {

14 f*Initialize global variables */

115 led_toggle_status = 1;

116

117 /* Initialize the system */

118 Initialize();

119 PRINTF("DEVICE INITIALIZED\n");

120

121 /* spin loop */

122 while (1)

125

124 /* Refresh the wat timer */

125 Sys_Matchdog_Refresh();

126

127 * Toggle GPIO 6 (if toggling is enabled) then wait 0.5 seconds */

128 if (led_toggle status == 1)

120

130 Sys_GPTO_Toggle(LED_DIO!

131 PRINTF("LED ¥s\n", (DIO- >(FG[LED DI0] & @x1 ? "ON" : "OFF"));

132 T

Run  Window

Search Project

Help

%5 Debug

#5 Debug 3¢ % =g

[i% =
~ [&] blinky Debug [GDB SEGGER J-Link [

v & blinky.eff
©  Thread #1 57005 (Suspended

main) at app.c:130 0x100¢
15 JLinkGDBServerCLexe
W arm-none-eabi-galb
+£ Semihosting and SWV

Guide

~ XD G,
Address Description
0x40001500 Baseband Controller
040001400 Baseband Controller Interface
0x40000100 Clock Generation
0:4D000F0)  CRC Generator Control
(OxEOOOEDFO Debug Controller
040000200 Reset
00000700 IO Interface and Digital Pad control
0x40000600  DMA Contraller Configuration and Cantrol
wy OB BEls- v =0
5%, DIO: 0x40000700 3, 4 New Renderings..|
Register Address Value
v 'z, Do 0x40000700
3 DIO_CFG[I 040000700
w5 DIO_DATA 0x40000740 0x0D00FOB0
& Do [15:0) 0xFD60
S GRIO [15:0] 0x0: GPIOD LOW v
W DIODIR 040000744 (0x0: GPIOD_LOW ~
> i8¢ DIO_MODE 0x40000748 % g:ghgw
S DIOINT_CFG[) 0x4000074C 50, GRIOTLOW
1 DIO_INT_DEBOUNCE 0:4000075C 5: GPIOALOW
158 DIO_PCM_SRC 0x40000760
& DIO_SPISRC(] 00000764
158 DIO_UART_SRC 0x4D000TEC m Gglg}tga
i DIO_12C_SRC 0540000770 00 aplos Tow
154 DIO_AUDIOSINK_SRC 0x4000774 0x0: GPIOTDLOW
1 DIO_NMI_SRC 040000778 D0: GRIOT_LOW
s DIO_BB_RX_SRC 0x4000077C 0x0: GPIO12_LOW
ifit DIO_BB_SPI_SRC 0540000780 % gglgl}tgw
1 DIO_RF_SPI_SRC 0xADOOOTBY 00, GPIOTs oW
1 DIO_RF_GPI003 SRC 0x40000788 3¢1: GPIOO. HIGH
1 DIO_RF_GPI0A7 SRC 0:DO007TBC D GPIOT_HIGH
19 DIO_RF_GPI0S9 SRC 0x40000790 01t GPIOZ_HIGH
18t DIO_DMIC_SRC 0x4D000794 g‘}oﬁg‘pfgz*’i‘_ﬁ&
18 DIO_LPDSP32JTAG_ SRC 040000798 5320, GPIOS_HIGH
1 DIOJTAG SW_PAD_CFG  0:4000079C Dtl: GPIOB_HIGH
18 DIO_EXTCLK_CFG 0x400007A0 0x80: GPIOT_HIGH
i DIO_PAD_CFG 0:400007A4 0x100: GPIOE_HIGH v

~ || ] blinky Debug v o | AP R Rt I R R SRR TR R R
bl [€ app.c 2 T, Peripherals 52
34 Single interrupt event occurs for each push of the pushbutton Address Description
as The nge circuit always has to be used in combination with the 00001500 Baseband Controller
86 t’anjit‘u:n mode to deal M‘th the debounce circult linitstions
h i Filter time of 56 me o ol s 040001400 Baseband Controller Interface
88 Sys_DIO, Canf:\g(I.ED DIO, DIO. ! MODE . GPIO_OUT )3 0x40000100 Clock Generation
39 Sys_DIO_Config(BUTTON_DIO, DIO_MODE_GPIO IN @ | DIO_WEAK PULL UP | ODDOOFD)  CRC Generator Control
90 DIO_LPF_DISABLE); (OXEDOOEDFO Debug Controller
91 Sys_DIO_IntConfig(®, 0x40000200 Reset
92 DIO_EVENT_TRANSITION | DIG_SRC(BUTTON_DIO) |
o DIO DEBOUIICE, ENABLE 00000700 DIO Interface and Digital Pad control
52 DIO_DEBOUNCE SLOKCLK_DIV1e24, 49); O, ova 0440000500 DMA Controller Configuration and Contral
95 WVIC_EnableIRQ(DIOB_IRON);
96
97 printf_init(); 0 Memory 52 oy oo o |G| [ B By Y = B
98
s mask all interrupts */ Monitors . 9¢ % (G, DIO: 0:A0000700 53, &> New Renderings...
100 __set_PRIMASK (PRIMASK_ENABLE_INTERRUPTS) & DIO Register Address Value
101} @ K v B, Do 0%40000700
s DIO_CFGI] (40000700
100 nction ing, main(void) st DIO_DATA 040000740 0:0000F020 1111 0000 off10 0000
105 o DO [15:0] OxF020 =
106  Initialize the system, then toggle DI06 as controlled by O @1 15 T
107 DIOS (press to toggle input/output) o £
108 : None i DIODIR 040000744
109 None > it DIO_MODE 0%40000748 000000060
118 : None &% DIOINT CFa[] 0x4000074C
538 DIO_INT_DEBOUNCE 0X4000075C 000000131
16 DIO_PCM SRC 0x40000760 000111111
a4
114 /*Initialize global variables */ st DIO_SPLSRCT] 0x40000764
115 led_toggle_status = 538 DIO_UART_SRC OX4000076C 000000011
116 i DIO_I2C SRC 0240000770 000001111
117 [* Initialize the system */ 163 DIO_AUDIOSINK SRC Ox40000774 000000011
11 ;;;;;:}JEE\(&EE INITIALIZED\n"); i DIONMLSRC Ocd0000778 000006050
n o /40000
120 i DIO_BB_RX_SRC o 77C 0x00121212
11 /* spin lsop */ 18t DIO_BB_SPI_SRC 0x40000720 0:00000012
122 while (1) 1538 DIO_RF_SP|_SRC 0x40000784 000121212
125 { o 16 DIO_RF_GPIO03 SRC 0x40000728 012121010
12t /* Refresh the timer */ 163 DIO_RF_GPIO47 SRC 0x4000078C 010101012
el Sys_Watchdog_Refresh(); 1#l! DIO_RF_GPIOEQ_SRC 0:40000790 000001010
126 it DIO_RF_ X
127 /= Toggle GPIO 6 (if toggling is enabled) then wait 0.5 seconds */ 8 DIO_DMIC_SRC 040000734 000001111
125 if (led_toggle_status == 1) 163 DIO_LPDSP32 JTAG SRC  0xd0DDOTS8 000111111
£129 14 DIOJTAG SW_PAD_CFG  0x4000079C 0x000000DD
e Sys_GPI0, Toggle(LED_DI0); 0 DIO_EXTCLK_CFG 0xA00007A0 000000001
131 PRINTF("LED %s\n”, (DIO->CFG[LED DIO] & @x1 ? "ON" : "GFF™)); LS =
M 3 i3 DIO_PAD_CFG OxAD0D0TAL 0:00000000

Figure 15. Toggling RSL10 DIO Using the Peripheral Registers View: After
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CHAPTER 4

Getting Started with Keil

4.1 PREREQUISITE SOFTWARE

1. Download and install the Keil pVision IDE from the Keil website, using the vendor’s instructions.

2. Download the RSL10 Software Package from www.onsemi.com/RSL10 and extract the RSL10 CMSIS-Pack
(ONSemiconductor.RSL10.<version>.pack) to any temporary folder.

3. Make sure your J-Link software is version 7.66b or higher.

4.2 RSL10 CMSIS-PACK INSTALLATION PROCEDURE

To install the RSL10 CMSIS-Pack:

1. Open the Keil pVision IDE and navigate to Project > Manage > Pack Installer or click on the icon shown in
the figure "Pack Installer Icon" (Figure 16).

File Edit View Project Flash Debug Peripherals Tools SWVCS5 Wi
Eda| s @ | @ | | = = |
5 B8 2 v o] 98 Target1 BE IS .

Figure 16. Pack Installer Icon

2. Click on File > Import, select your pack file ONSemiconductor.RSL10.<version>.pack, and click Open (see
the figure "Installing the RSL10 CMSIS-Pack for the Keil mVision IDE" (Figure 17)). <version> is the
RSL10 version, such as 2.2.347.

R Impon Packs e
T |
gu'r ¥ Computer b SYSTEM (C) ¥ omais_pack_Ke = |4y kKol R
l.:"l_; I v Mew Tokder T — ﬂ‘
-
Favorites
B Desktop % ONSemiconductorRSL1022 347
§ Downloads

ﬁ Pack Indtaller - CA\Keil_vSLARMPACK

s Recent Places
File | Packs Window Help

Refresh
Import b p o Libraries
Impart from Fokder. 1 Documents
Manage Locsl Repoditonied.. Fack o Music
Exit Smimary o De 5. Pactures
IR ST Devirey = " R videos
& Computer
=¥ SYSTEM (C¥ v I b
File narme:  ONSemiconductor RSL102.2.34T * | Solteare Pack - PACK ("I =
Cpen il Cargel

Figure 17. Installing the RSL10 CMSIS-Pack for the Keil uVision IDE
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3. The IDE prompts you to read and accept our license agreement, then installs the RSL10 CMSIS-Pack in the
%LOCALAPPDATA%\Arm\Packs folder.

4. After installation, use File > Refresh as shown in the figure "Refresh Pack after installation" (Figure 18) to
update your pack proprieties.

@ Pack Installer - C\Keil_v5\ARM\PACK
File | Packs Window Help

Refresh
Import...

Exit

Import from Folder...
Manage Local Repositories...

LIgIE]

Pack

Summary

ITETETAITTEVICES

Figure 18. Refresh Pack after installation

5734 Devices

N

5. The RSL10 CMSIS-Pack now appears in the list of installed packs. In the Devices tab, if you expand All
Devices > ONSemiconductor > RSL10 Series, you can see RSL10 listed there. You can manage your installed
packs in the Packs tab. Expanding ONSemiconductor > RSL10 makes the Pack Properties tab display the
details of the RSL10 CMSIS-Pack. The figure "Pack Installer after RSL10 CMSIS-Pack is Installed in the Keil
mVision IDE" (Figure 19) illustrates what the Pack Installer perspective looks like after installation.

@ Pack Installer - C:\Keil_vS\ARM\PACK
File Packs Window Help
2 | Device: ONSemiconductor - RSL10

EN Rl =x3

ﬂ Devices Boards ﬂ ﬂ Packs. Examples ﬂ
Search: - X [ Show examples from installed Packs anly
Device /| Summary Example Action Description

#-% Maxim 9 Devices d ADC_UART (RSL10 Evaluation Board) ¢ Copy ADC with UART Sample Code

#-% MediaTek 2 Devices ble_central_client_bond (RSL10 Eval & Copy BLE Central Client Bonding Sample Code

#-% Microchip 345 Devices ble_central_client_scan (RSL10 Eval... & Copy Pairing and Bonding with Central Device Sample Code

#-% Microsemi 6 Devices ble_peripheral_server_bond (RSL10 ... 3 Copy BLE Peripheral Server Bonding Sample Code

®- ¥ MindMotion 2 Devices ble_peripheral_server_hrp (RSL10 Ev... 3 Copy Pairing and Bonding with Central Device Sample Code

+-% Nordic Semiconductor 13 Devices blinky (RSL10 Evaluation Board) & Copy Blinky GPIO I/O Sample Code

=% Nuvoton 487 Devices default MANU INFO_INIT (RSL10 E... | Copy Default System Initialization Function

B NXP 1223 Devices hci_app (RSL10 Evaluation Board) & Copy Host Controller Interface Application

=% ONSemiconductor 1 Device i2c_cmsis_driver (RSL10 Evaluation ... ¢ Copy 12C CMSIS-Driver Sample Code

=% RSL10 Series 1 Device kernel_timer (RSL10 Evaluation Boa.. Copy Kernel Timer Sample Code
E-MRS110 ARM Cortex-M3, 48 MHz measure_rc_osc (RSL10 Evaluation ... € o Measure 32 kHz RC Oscillator

+-% Redpine Signals 2 Devices peripheral_server_standby (RSL10 E... 3 Copy Peripheral Device with Server and Standby Power Mode Sz

#-¥ Renesas 4 Devices spi_cmsis_driver (RSL10 Evaluation ... & Copy SPI CMSIS-Driver Sample Code

#-% Silicon Labs 783 Devices supplemental_calibrate (RSL10 Eval... & Copy Default System Initialization Function

#-% Sinowealth 1 Device uart_cmsis_driver (RSL10 Evaluation... € Copy UART CMSIS-Driver Sample Code

#- ¥ SONIX 50 Devices o

#- % STMicroelectronics 1061 Devices

#--% Texas Instruments 350 Devices j q ‘ | ﬂ
Output ax
Update available for Keil:ARM_Compiler (installed: 1.3.3, available: 1.4.0) -
Update ava?lab\e ':or Keil:MDK-Middleware If\ns!a\led: 7 0“axfawlabh;: 7.6.0) ) |_E\
Update available for ONSemiconductor:RSL10 (installed: 2.3.27, available: @version@) b
Ready ONLINE

Figure 19. Pack Installer after RSL10 CMSIS-Pack is Installed in the Keil pVision IDE
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4.3 BUILDING YOUR FIRST SAMPLE APPLICATION WITH THE KEIL UVISION IDE

This section guides you through importing and building your first sample application, named blinky. This
application makes the LED (DIO6) blink on the Evaluation and Development Board.

For more information about the sample applications, see the RSL10 Sample Code User’s Guide.

4.3.1 Import the Sample Code

To import the sample code:

1. In the Pack installer, click on the Examples tab to list all the example projects included in the RSL10 CMSIS-
Pack.

2. Choose the example project called blinky, and click the Copy button to import it into your workspace (see the
figure "Pack Manager Perspective: Examples Tab" (Figure 20)). Choose a destination folder for a copy of the
sample code.

= Workspace_2019-11-18 - ON Semiconductor IDE

File Edit MNavigate Search Project Run Window Help
&][o][=]--
AL 2 -

- -

> ‘ ‘ No Launch Configurations V| on: |——— v RN Yo s

] | 2@

i= Pack Properties 2~ O
2|® ~

M Devices 2 B Boards B|%|® ¥ = O @ipacks I Examples = =B

Search Device Only show examples from installed packs | o B [(‘ @ v

Device
~ & All Devices
~ ¥ ONSemiconductor
~ % RSL10 Series
B RsL10

Summary

1 Device

1 Device

1 Device

ARM Cortex-M3 48 MHz, 24 KB RAM, {

Search Example

Example

Action Description

& ADC_UART (RSL10 Evaluation Board) & Copy ADC with UART Sample Code

< aes128 (RSL10 Evaluation Board)

L’ Copy AES128 - Simple AES-128 Sample

type filter text

~ || v t ONSemiconductor.RSL1(
Bl Boards
4 Components

M Devices

2 ble_android_asha (RSL10 Evaluation Bwui Copy Android Audio Streaming Hearing

£ ble_central_client_bond (RSL10 Evalua E’ COE! BLE Central Client Bonding Sampl

™ Examples

£ ble_central_client_scan (RSL10 Evaluati E’ Coex Central Device with Client Scanne
< ble_central_peripheral (RSL10 Evaluati 2 Copy Central Peripheral Device Sample
< ble_peripheral_server_bond (RSL10 EV(L’ Copy BLE Peripheral Server Bonding Sa|
© ble_peripheral_server_hrp (RSL10 EvaILLi’ COE! Heart Rate Peripheral Device with
© ble_peripheral_server_hrp_fota (RSL10 Li’ COE! Heart Rate Peripheral Device with
< ble_peripheral_server_PRA (RSL10 Eval & Copy Private resolvable Address with S¢
< blinky (RSL10 Evaluation Board) L’_Ccpy . Blinky GPIO I/O Sample Code

< bootloader (RSL10 Evaluation Board) Li’ Copy Bootloader Sample Code

£ central_client_uart (RSL10 Evaluation EE’ COE! Central Device with Client UART S
< custom_protocol_trx (RSL10 EvaluatiorE’ Copy Low Latency Audio Sample Appli
< default_MANU_INFO_INIT (RSL10 Evali & Copy Default System Initialization Func
< dma_driver (RSL10 Evaluation Board) L’ Copy DMA Driver Sample Code

£ DMIC_OD (RSL10 Evaluation Board) Li’ COE! DMIC and OD Sample Code

< flash_copier_and_crc (RSL10 EvaluatimLi’ COE! Flash Copier and CRC Sample Coc
< freertos_ble_central_client_bond (RSL1 & Copy BLE Central Client Bonding Sampl
< freertos_ble_peripheral_server_bond (F & Copy BLE Peripheral Server Bonding Sal w

< > < > < >

& Console &2
CMSsIS Console

Progress BEE|#B~3>=0

E

Figure 20. Pack Manager Perspective: Examples Tab
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Sample projects are preconfigured with release versions of RSL10 libraries, which are distributed as object files.
For Keil, System library (/ibsyslib) and Startup (/ibcmsis) are preconfigured with the source variant, so the source code
of those libraries is included directly (see the figure "RTE Configuration for the Blinky Example Project in the Keil
mVision IDE" (Figure 21)).

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=N I =Y | | ™ | F‘il’“\@ﬂ' §ﬂ|\3\
SEE S | 8 Targers v] & &
Project @ Manage Run-Time Environment
- E SOJ:;:;:I;:W Software Component Sel. Variant Version Description
2B Source o @ Device Startup, System Setup j
B app.c ¥ Startup v source 100 System Startup for ON Semiconductor RSL10
o i @
B] apph =¥ Libraries
o & Device ¥ Weak PRF [ release E 1.00 Weak Profile Library (weak prf
Br 1s110_protocol.c (Libraries:System) ¥ System v source 100 System Macros and Library (libsyslib
5 &7 ~ . # Remote_Mic [ source 100 Remote Microphone Library (libremote miclib)
& ref10romvect.c (Libraries Systen) ? Math [~ source 100  Math Library (libmathlib}
E & Z:ig:zz:::;(o((L:'E:Ij:;er?eiy;;:enin) ¥ Kernel [ release ELD.D Event Kernel Library (libkelity
Br rs110_sys._clocks.c (Libraries:System) “ Flash [ source 100 Flash Library (libflashlib
il 1s110_sys_crec (LibrariesSystem) #  Custom Protocol [ source 1.00 Low Latency Audio Streaming Custom Protocol Library (libcustom protoc
= il 1s110_sys_dma.c (LibrariesSystem) ¥ (Calibrate |— source 100 Calibration Library (libcalibratelib)
o8 1s110_sys.flash.c (Libraries:System) “ BLE [ release E 100 Bluetooth Stack (libblelib
i rs110_sys_power.c (LibrariesSystem) ® File System MDK-Plus E 6.10.1  File Access on various storage devices
ST 15110 595 power modesc (LibrariesSystem) # Graphics MDK-Plus [~ |5465  UserInterface on graphical LCD displays
o 51 15120 oys rife (LibrariesSystom) = ® Network MDK-Plus  [*]7.90  IPv4 Networking using Ethemet or Serial protocols
o g s110_sys_timers.c (Libraries:Systern) @ use MDK-Plus E 6128 | USB Communication with various device classes =
Br rsl10_sys_uart.c (Libraries:System) ﬂ
& rsl10_sys_version.c (Libraries:System) Validation Output Description
U startup_rsl10:s (Startup)
@ system_rsi10.c (Startup)
< | 2l | Resolve | [selectPacks| [ Details Cancel Help
EProjen @5:-:« {3} Functions ll.ﬂe“r:\a:es

Figure 21. RTE Configuration for the Blinky Example Project in the Keil uVision IDE

4.3.2 Build the Sample Code

Build the sample code as follows:

1. Right click on Target 1 and choose Rebuild all target files. Alternatively, you can use the icon shown in the
figure "Starting to Build a Project in the Keil mVision IDE" (Figure 22).
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File Edit View Project Flash Debug Peripherals Tools 5SVCS Window Help
15 o B & -2 | | | £ = | %

*@ ol | E£| Target 1 ITI aﬁ“| ﬁ @ ‘P @

Project i

=-% Project: blinky
=-#4 Target 1

25 Source #% Options for Target Target 1'... Alt+F7
A app.c Add Group...
= include &4 Manage Project Items...
1 apph Open Map File
=% Device Open Build Log

T

bi| rsl10_protocol.c [ Rebuild all target files
b rsI10_romvect.cl [& Build Target F7
[ i) rsl10_sys_asrc.c v

[E3

T

[+]

Show Include File Dependencies

Figure 22. Starting to Build a Project in the Keil uVision IDE

2. When the build is running, the output of the build is shown in the Build Output view in the IDE, as illustrated in
the figure "Example of Build Output" (Figure 23).

Build Output

###% Tzing Compiler 'V5.06 update & (build 750)', folder: 'C:\EKeil w5\ARM\ARMCC\Bin'
Build target 'Target 1°

compiling app.c...

linking...

Program S5ize: Code=1508 RO-data=32 EW-data=4 ZI-data=3076

FromELF: creating hex file...

" AZObjectsh\blinky.axf"™ - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:02

Figure 23. Example of Build Output

3. The key resulting output in Project Explorer in the IDE includes:
° blinky.hex: HEX file for loading into Flash memory
° blinky.axf: Arm® executable file, run from RAM, used for debugging
° blinky.map: map file of the sections and memory usage
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4.3.3 Debugging the Sample Code
4.3.3.1 Preparing J-Link for Debugging

Before debugging with J-Link, go to C:\Keil v5\ARM\Segger and make sure that the folder contains a JL2CM3.dll
file. As well, make sure that you have installed a compatible version of J-Link.

4.3.3.2 Debugging Applications
The IDE’s debug configurations are already set in the CMSIS-Pack. To debug an application:
1. Make sure the Evaluation and Development Board is connected to the PC via a micro USB cable.

2. Select Debug > Start/Stop Debug Session or click the icon shown in the figure "Start/Stop Debug Session
Icon" (Figure 24).

File Edit View Project Flash Peripherals Tools SVCS Window Help
| L—? ; ﬂ | Y _.| @ S‘tar‘thtop DE‘bUg Session Ctrl+F5 const union gapc_d - ;:_A 2 ||

E ¥ D
sy ?ﬂ Targd Energy Measurement without Debug

Project 85 Reset CPU

Figure 24. Start/Stop Debug Session Icon

If you are having trouble downloading firmware because an application with Sleep Mode is on the Evaluation
and Development Board, see Section 7.4.1 “Downloading Firmware in Sleep Mode” on page 52.

3. The application runs up to the first breakpoint in main, as shown in the figure "Debug Session in the Keil
mVision IDE" (Figure 25). You can press F11 multiple times to step through the code and observe that the LED
changes its state when the application executes the function Sys GPIO Toggle (LED DIO).
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEHE@| & @ [ = | = i | 2 consiumongapc_dlqlé_&ﬁl
ﬁ’s’ro\{‘}ﬁ*@mﬂa D@ E| %
Project 2 [@ Disassembly LN
o9 Praject: blinky 000100540 7800 LDRB r0, [r0,#0x00] -
- ' 0x00100542 2801 CMF r0, $0x01
=hed Target 1 0x00100544 D116 BNE 0x00100574
e Source 124: Sys GPIO Toggle (LED_DIO);
125: }
O appe 126: else
2 & include 127: ¢
E0x00100546 2006 MOVS r0, $0x08§
d apph 79: if(((uint8 t)DIO->CFG[gpio_pin] & DIO CFG_IO_MODE_GPIO Mask) == 0)
=% Device 80: N -
Nenni1nncas ansi Tara -1 wn #2 .
& rsl10_protocol.c (Libraries:Systern) < ¥
& rsl10_romvect.c (Libraries:System) |j e |j ST - X
& rsl10_sys_asrc.c (Libraries:System)
il e 108 54 n
rs110_sys_audio.c (Libraries:System) 109 /¥Initialize global variables */
& rs110_sys_clocks.c (Libraries:System) 110 led_toggle_status = 1;
& rs110_sys_crc.c (Libraries:System) 111
BT rs110_sys_dma.c (Libraries:System) iii /*.II.]:L;Z.LB:LJLZE the system */
& rsl10_sys_flash.c (Libraries:System) 114 Initialize();
& rsl10_sys_power.c (Libraries:System) 115 /* spin loop */
& rsl10_sys_power_modes.c (Libraries:System) 116 while (1)
i rs110_sys_rffe.c (Libraries:System) 1175 {
ET rs110_sys_timers.c (Libraries:System) iig /* Refreil; the ';atc}}:doq timer */
& rsl10_sys_uart.c (Libraries:System) 120 Sys_Watchdog_Refresh();
ET rs110_sys_version. (LibrariesiSystem) 121 /* Toggle GPIO & (if toggling is enabled) then wait 0.5 secor
2 startup_rsl10.s (Startup) 122 if (led toggle status == 1)
1 system_rsl10.c (Startup) 1235 { 7
> 124 Sys_GPIC_Toggle (LED_DIO); E‘
125 } L
126 else
4 »
| = | 2 127 { z
ﬂijec‘t =S5 Registers < | 1 | 2
Command 8 @ Call Stack + Locals 2 @

____________ m
Device: RSL10

VIarget = 3.300V ¥ main 0x00000000 int f()
State of Pins: TCE: 0, TDI: 1, TDO: 1, THMS: 1, TRES: 1, TRST: 1

Hardware-Breakpoints: 2

Software-Breakpoints: 8192

Watchpoints: 1

JIAG speed: 2667 kHz

MName Location/Value Type

Load "C:%“\Users\%zbhn3b\\Desktop\\cmsisp\\Files\\source%\samples\ikeill\bli
* JLink Info: J-Link: Flash download: Bank 0 @ 0x00100000: Skipped. Content|
* JLink Info: Executing R5L10 reset type: 0x00000000

BS \\blinky\app.c\124 =l

4 111 »

> L
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | rijaH Stack + Locals |\j‘¢‘e”|c";-' 1

J-LINK / J-TRACE Cortex t1: 0.00000000 sec

Figure 25. Debug Session in the Keil pVision IDE

NOTE: Debug configurations are preconfigured for the sample applications in the CMSIS-Pack. Flash
downloading through the Download icon (shown in the figure "Download Button Not Supported
for J-Link" (Figure 26)) or F8 is not supported for J-Link.
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| File | Edit Wiew Project Flash Debug Peripherals
s | | |
Target 1 |:| A

Figure 26. Download Button Not Supported for J-Link
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CHAPTER 5

Getting Started with IAR

5.1 PREREQUISITE SOFTWARE
1. Download and install the IAR Embedded Workbench from the JAR Website, using the vendor’s instructions.
2. Download the RSL10 Software Package from www.onsemi.com/RSL10 and extract the RSL10 CMSIS-Pack

(ONSemiconductor.RSL10.<version>.pack) to any temporary folder.
3. Make sure your J-Link software is version 7.66b or higher.

5.2 RSL10 CMSIS-PACK INSTALLATION PROCEDURE
To install the RSL10 CMSIS-Pack:

1. Open the IAR Embedded Workbench and expand File > New Workspace to open a new workspace, then go to

File > Save Workspace As and choose the location for your workspace.
2. Navigate to Project > CMSIS Pack Manager, or click on the icon shown in the figure "Pack Installer Icon"

(Figure 27).

File Edit View Project J-Link Tools Window Help

nAREE XIS C v<Q;$»E<U>DDI.-Eo»:@;

Figure 27. Pack Installer Icon

3. Click on CMSIS Manager > Import Existing Packs, select your pack file
ONSemiconductor.RSL10.<version>.pack, and click Open (see the figure "Installing the RSL10 CMSIS-Pack

for the IAR Embedded Workbench IDE" (Figure 28)). <version> is the RSL10 version, such as 2.3.27.

& brpon Packs =
@Q, v Computer * SYSTEM 00 » crsis pack LAR "'.'I i P
Caganize = Few loider N L 'ﬂ
W Ceskiop . T
§ Doramioadd
—— o ONSem o REL102. 327 pak
e Revent Places
o Librarses
Deacumentd
o Migic
& Pimees
B veaeos
i AR Embedided Workbendh (M5 Marager
e Eaet Sesnch |CMWEES Manager | Window  Help & Compener
Qv oy i+ t =¥ SYSTEM iC:) - 8 F
Rgrracd Unmrad Filed
B Impext Existing Packs Filg naengs  DMSemeconducsor RSLI0Z. 327 pack | Pack Fils [ pack) -
iz Impoer Pacis Troemn Folder Open v Cancel

& Creatd fles Troen CWVSE Temglane.

Figure 28. Installing the RSL10 CMSIS-Pack for the IAR Embedded Workbench IDE

4. The IDE prompts you to read and accept the license agreement, then installs the RSL10 CMSIS-Pack in the
CMSIS-Pack root folder.
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5. After installation, click on the refresh icon with yellow arrows, which shows the text Reload Packs in the
CMSIS Pack root folder when you hover over it with your cursor, in the Packs tab (as shown in the figure
"Refresh Pack after installation" (Figure 29)), to update your pack proprieties.

@ Packs 2 M Devices B Boards ™™ Examples B Console = Pack Properties ~— O
P B S| @ 7

Pack Action Description

Search Pack

Figure 29. Refresh Pack after installation

6. In the Devices tab, expand All Devices > ONSemiconductor > RSL10 Series, and select RSL10 from the list.
The RSL10 CMSIS-Pack now appears in the list of installed packs in the Packs tab. Expanding
ONSemiconductor.RSL10 makes the Pack Properties tab display the details of the RSL10 CMSIS-Pack. The
figure "IAR Embedded Workbench CMSIS Manager after RSL10 CMSIS-Pack is Installed" (Figure 30)
illustrates what the Pack Manager perspective looks like after installation.

e IAR Embedded Workbench CMSIS Manager

=5 Fos =)
File Edit Search CMSIS Manager Window Help

i vig v - - (=1 4 - Qu'ckAc(essg %‘|
~ O @Packs 2 M Devices Bl Boards i= Pack Properties [ Examples E Console 4]

SleeBml@ =0
Search Pack
Pack Action Description
4 % Device Specific 1 Pack RSL10 selected
4 % ONSemiconductorRSL10 [ Up to daty ON Semiconductor RSL10 Device Family Pack
24450 % Remove  www.onsemicom
® Generic

Software Packs with generic content not specific to a devi...

Figure 30. IAR Embedded Workbench CMSIS Manager after RSL10 CMSIS-Pack is Installed
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5.3 BUILDING YOUR FIRST SAMPLE APPLICATION WITH THE IAR EMBEDDED WORKBENCH

This section guides you through importing and building your first sample application, named blinky. This
application makes the LED (DIO6) blink on the Evaluation and Development Board. The procedure described in this
section assumes that you have installed the SDK.

For more information about the sample applications, see the RSL10 Sample Code User’s Guide.

5.3.1 Import the Sample Code

Import the sample code to your workspace as follows:

1. Inthe IDE’s CMSIS Manager, click on the Examples tab to list all the example projects included in the RSL10

CMSIS-Pack.

2. Choose the example project called blinky, and click the Copy button to import it into your workspace (see the
figure "TAR Embedded Workbench CMSIS Manager: Examples Tab" (Figure 31)). Choose a destination folder
for a copy of the sample code.

@ Packs M Devices B Boards % Examples 12 B Console

Search Example

Example Action
ADC_UART (RSL10 Evaluation Board) % Copy
ble_central_client_bond (RSL10 Evaluatior® Copy
ble_central_client_scan (RSL10 Evaluation & Copy
ble_peripheral_server_bond (RSL10 Evalua® Copy
ble_peripheral_server_hrp (RSL10 Evaluati{$ Copy
blinky (RSL10 Evaluation Board) & Copy.
default_ MANU_INFO_INIT (RSL10 Evaluati <& Copy.
hci_app (RSL10 Evaluation Board) ’ Copy.
i2c_cmsis_driver (RSL10 Evaluation Board)’ Copy.
kernel_timer (RSL10 Evaluation Board) ¥ Copy
measure_rc_osc (RSL10 Evaluation Board) & Copy.
peripheral_server_sleep (RSL10 Evaluation$ Copy
peripheral_server_standby (RSL10 Evaluati® Copy
spi_cmsis_driver (RSL10 Evaluation Board)’ Copy.
supplemental_calibrate (RSL10 Evaluation$ Copy
uart_cmsis_driver (RSL10 Evaluation Boarc® Copy.

Figure 31. IAR Embedded Workbench CMSIS Manager: Examples Tab

Description

ADC with UART Sample Code

BLE Central Client Bonding Sample Code

Central Device with Client Scanner Sample Code

BLE Peripheral Server Bonding Sample Code

Heart Rate Peripheral Device with Server Sample Code
Blinky GPIO I/O Sample Code

Default System Initialization Function

Host Controller Interface Application

12C CMSIS-Driver Sample Code

Kernel Timer Sample Code

Measure 32 kHz RC Oscillator

Sleep Mode Sample Code for Peripheral Device with Serv...
Peripheral Device with Server and Standby Power Mode S...
SPI CMSIS-Driver Sample Code

Default System Initialization Function

UART CMSIS-Driver Sample Code

[ Only show examples from installed packs | & & (2 @\ ® = 08
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Sample projects are preconfigured with release versions of RSL10 libraries, which are distributed as object files.
For the IDE, System library (libsyslib) and Startup (/ibcmsis) are preconfigured with the source variant, so the source
code of those libraries is included directly in both CMSIS Manager and IAR Embedded Workbench IDE windows
(see the figure "RTE Configuration for the Blinky Example Project in the IAR Embedded Workbench CMSIS Manager
Window" (Figure 32) and the figure "RTE Configuration for the Blinky Example Project in the IAR Embedded
Workbench Window" (Figure 33)).

@ blinky/blinky.rteconfio - IAR CMSIS Manager [E=8 Ho =53

File Edit Source Refactor Navigate Search Project CMSISManager Run Window Help

(milld |G gy v@vinisrOvr@vi®ds~ v flvo vy Quick Access :| i | @[
[ Project Explorer 2 E % Y= B ¢ blinky.rteconfig S0 %ou. % @Bu. - O
“ & blinky < Components (- @
. & Debug An outline is not available.
| & include Software Components  Sel. Variant Vendor Version  Description
4 8 RTE B RsLio ONSemiconduc ARM Cortex-M3 48 MHz, 24 kB RAM, 384 kB ROM
4 = Device 4 @ Device
4 & RSL10 - 9 Bluetooth Profile:
.9
[& rs110_protocol.c [ONSemiconductor:Device.Libraries.System.source] Libraries
[& rs10_romvect.c [ONSemiconductor:Device Lib; tem.source ¢ BLE D release 4 ONsemiconduc 24450, Bluetooth stack (libblelib)
& rsl10_sys_asrc.c [ONSemiconductor:Device emsource] @ Calibrate O source ONSemiconduc 24450 , Calibration Library (libcalibratelib)
B rsllD’sysiaudlch( [ONSemiconductor-Device ctemcource “ custom ProtocC)  source ONSemiconduc 24450 , Low Latency Audio Streaming Custom Protocol Library (libc
& rs110_sys_clocks.c [ONSemiconduct Fies.System.source @ Flash O source ONSemiconduc 24450 , Flash Library (libflashlib)
[ rs110_sys_crc.c [ONSemiconductor:Device Libraries. System.source] ? Fota O release ONSemiconduc 24.450 , Fota Library (libfota)
@ s120_sys. dma.c [ONSemiconductor:Device Libraries. Systemsource] “ Kemel O release , ONSemiconduc 2.4450 , Event Kernel Library (libkelib)
[& rsI10_sys flash.c [ONSemiconductor:Device Libraries.System.source] “ Math O source ONSemiconduc 24.450 , Math Library (llomathlib)
R rs/10_sys_power_mades.c [ONSemiconductor:Device esSyste @ Remote Mic O source ONSemiconduc 24450 , Remote Microphone Library (libremote_micLib)
& rs120_sys_power.c [ONSemiconductor:Device Libraries System sourc “ system source ONSemiconduc 24450 , System Macros and Library (libsyslib)
[& rsI10_sys_rffe.c [ONSemiconductor:Device aries.System.sourcel “ Weak PRF O release _ ONSemiconduc 24.450 , Weak Profile Library (weak prf)
R rsi10_sys_timers.c [ONSemiconductor:Device.Libraries System.sourct @ Startup source ONSemiconduc 24450 , System Startup for ON Semiconductor RSL10
[& rs110_sys uart.c [ONSemiconductor:Device Libraries.System.source] || ¢ [ n ] v
[& rsI10_sys_version.c [ONSemiconduc ce. System.sourc | [ validaticn Output Description
[8 startup_rs10.s [ONSemiconductor:Device. Startup.source]
system_rsl10.c [ONSemiconductor:Device.Startup.source]
RTE_Components.h
G settings
appec
linky.ewd Components | Device| Packs
linky.ew] - - N 3 - =
iniarewp [22 Problems £ asks & Console [ Properties E a
linky.ewt -
$ blinky.rteconfig Oitems .
eadme_blinky.txt Description Resource Path Location Type

ections.icf

Figure 32. RTE Configuration for the Blinky Example Project in the IAR Embedded Workbench CMSIS Manager
Window
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© work PR Embedded Workbench DE - Am 8321

File Edit View Project J-Link Tools Window Help

Files o .
=l Jblinky-Debug [+ | |
& W CMSIS-Fack

F— B RTE_Caomponents h

F2 W Device Startup source

| [ startup_rsl10.5

| [ syster_rsi0.c

L m Device Libraries System source
[1rsl10_protocol.e
rsl10_romwvect.c
[1rs10_sys_asrc.c
rsl10_sys_sudio.c
rsl10_sys_clocks.c
rsl10_sys_cro.c
rsl10_sys_dma.c
[ rsl10_sys_flash.c
rsll0_sys_power.c
[1rs110_sys_powsr_modes.c
rsl10_sys_rife.c
E1rs0_sys_timers.c
rel10_sys_uar.c
[1 rsl10_sys_version.c
M include
app.c
— B readme_blinky b
B Qutput

L

Owerview | ble_peripheral_server_bond ” blinky

Debug Log

Figure 33. RTE Configuration for the Blinky Example Project in the IAR Embedded Workbench Window
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5.3.2 Building the Sample Code
To build the sample code:

1. Right click on the folder for blinky and choose Rebuild All. Alternatively, you can use the icon shown in the
figure "Starting to Build a Project in the IAR Embedded Workbench" (Figure 34).

File Edit View Project J-Link Tools Window Help

Workspace

’Debug VI
Files & .
SR lblinky-Debug [~ | |

Figure 34. Starting to Build a Project in the IAR Embedded Workbench

2. When the build is running, the output of the build is displayed in the Build Output view in the IDE, as illustrated
in the figure "Example of Build Output" (Figure 35).
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Figure 35. Example of Build Output

3. The key resulting output shown in Project Explorer in the IDE includes:
° blinky.hex: HEX file for loading into flash memory
° blinky.out: Arm executable file, used for debugging
° blinky.map: map file of the sections and memory usage
5.3.3 Debugging the Sample Code
5.3.3.1 Debugging Applications

IDE debug configurations are already set in the CMSIS pack. To debug an application:

1. Make sure the Evaluation and Development Board is connected to the PC via a micro USB cable.
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2. Select Project > Download and Debug, or click the icon shown in the figure "Start/Stop Debug Session Icon"
(Figure 36), then accept the J-Link pop-up dialog in order to use the flash breakpoints (as shown in the figure
"J-Link “Out of breakpoints” Pop-up Dialog" (Figure 37)).

File Edit View Project J-Link Tools Window Help

DoR@ = XK OC < Q>%2< P >0 RO = rocidh o
Figure 36. Start/Stop Debug Session Icon
ﬂ J-Link V&.34h Out of breakpoints &3

The debugger is trying to set a breakpaoint in flash memory at address 0x001003E8.
1N The target CFU has run out of hardware breakpoints.
In arder to setthe requested breakpaint, a software breakpaint in flash memaory can be set.
Unlimited breakpaoints in flash memaory (Flash Breakpaints) is an enhanced feature of J-Link which requires an additional license.

Some mermbers of the J-Link family (such as J-Link PRO and J-Link PLUS) already come with a built-in license for unlimited breakpoints in flash memaory.
In order to buy alicense for unlimited breakpoints in flash memary for the connected emulatar, please get in touch with sales(@seqger.com.
Far mare information reqarding this feature, please referta hitp:/ fvevew segger.com/jlink_buy_flashbps html.

Haowewver, using this feature without the additional license is possible and permitted if used for evaluation only.
Ewaluate unlimited hreakpoints in flash memaony now 7

J-Link S¢N: 483035975

Do not show this messace again f

[ Yes ]| Mo || Install existing license...

Figure 37. J-Link “Out of breakpoints” Pop-up Dialog

If you are having trouble downloading firmware because an application with Sleep Mode is on the Evaluation
and Development Board, see Section 7.4.1 “Downloading Firmware in Sleep Mode” on page 52.

3. The application runs up to the first breakpoint in main. You can press F5 or the Run icon (as shown in the figure
"Debug Session in the IAR Embedded Workbench" (Figure 38)) multiple times to step through the code and
observe that the LED changes its state when the application executes the function Sys GPIO Toggle (LED
D10). To stop the debug session, press the Stop icon.
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& work - 1AR Embedded Warkbench IDE - Arm 8.32.1 [a&a =]
File Edit View Project Debug Disassembly J-Link Tools Window Help
nom@ 8 XDl c 2 $Q>%2<B>AE BB =6c@in3r i (o n imw gl
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|— B RTE_Caompanents h 108 /*Initialize global variables */ 0x1003ef: Oxb510 PUSH
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spp.c bt | ! - _ i . L 0x100408: 0zf7ff DzffSe BL
|— B readlme_blinky 4 1:2 i , Sys_Delay ProgramROM{(uint32_t) (0.5 * SystemCoreCleck)): E Sre, Dy Pt SO (st 5
L5 W Output - 132 | ) 0x10040c: 0x4817 LDR.N
_‘ et meee von § — 0x10040e: 0x6800 LIR -
hlinky Al |« ] 1 DA Sl [<1 11 »
Debug Log v X
Log -
Fri bany 17, 2019 13:28:42: ROMThI[0][2]: EOD0Z000. CID: B105E00D, PID: 002BE003 FPE
Fri Many 17, 2018 13:29:42: Executing RSL10 resettype: 1x00000002
Fri May 17, 2018 13:23:42: Unsupported RSL10 Reset Type: 000000002
Fri May 17, 2018 13:23:42: Hardware reset with strategy 2 was performed
Fri May 17, 2019 13:23:42: Initial reset was performed
Fri May 17, 2019 13:29:43: J-Link: Flash download: Bank 0 @ 0x00100000: 1 range affected (2045 bytes)
Fri May 17, 2018 13:23:43: J-Link: Flash download: Total time needed: 0.214s (Prepare: 0.085s, Compare: 0.022s, Erase: 0.024s, Program: 0.045s, Yerify: 0.028s, Restore: 0.007s) i
Fri Man 17, 2019 13:25:43: 1860 bytes downloaded and verified (4.01 Kintes/sec)
Fri Way 17. 2018 13:23:43: Loaded debuges: CiNew folderiblinky Debugh\Exelblinky.out -
Fri May 17, 2019 13:29:43; Executing RSL10 reset type: (00000001 I
Fri May 17, 2019 13:29:43: Software resetwas performed L
Fri May 17, 2019 13:28:43: Target reset i
B b 4D O A D0 E 0 Do Lt o e 2 o 2 ADAAD o b s F e
< | 1n 3
Build | Debug Log
Ready Ln 124, Col 13 System CAP NUM OVR BEE

Figure 38. Debug Session in the IAR Embedded Workbench

www.onsemi.com

37



onsemi

CHAPTER 6

Resolving External CMSIS-Pack Dependencies

6.1 EXTERNAL CMSIS-PACK DEPENDENCIES

Some of the RSL10 sample applications depend on software components from external vendors. For example,
applications that make use of CMSIS-Drivers or FreeRTOS depend on CMSIS-Packs provided by Arm®. The
dependencies are displayed in the RTE Configuration (see the figure "RTE Configuration Perspective Before Resolving
Pack Dependencies" (Figure 39) for an example).

6.2 RESOLVING EXTERNAL DEPENDENCIES

The following instructions show how to easily identify and resolve external dependencies in RSL10 sample
applications using the CMSIS-Pack manager.

% Components -/

Software Components Sel. Variant Vendor Version  Description
B RsL10 ONSemiconduc ARM Cortex-M3 48 MHz, 24 KB RAM, 388 KB ROM

. % CMsSIS [ ]

. € CMSIS Driver

. % Device
. ¥ RTOS B 7reerTOS ARM )
Validation Qutput Description

© ARM:CMSIS.RTOS2. FreeRTOS Component is missing. Pack is not installed; ARM.CMSIS-FreeRTOS
< ARM.FreeRTOS:RTOS.Config.CMSIS RTOS2 Component is missing. Pack is not installed: ARM.CMSIS-FreeRTOS
© ARM FreeRTOS:RTOS.Core.Cortex-M Component is missing. Pack is not installed: ARM.CMSIS-FreeRTOS
© ARM FreeRTOS:RTOS.Event Groups Component is missing. Pack is not installed: ARM.CMSIS-FreeRTOS
< ARM.FreeRTOS:RTOS.Heap.Heap_4 Component is missing. Pack is not installed: ARM.CMSIS-FreeRTOS
@ ARM.FreeRTOS:RTOS.Timers Component is missing. Pack is not installed: ARM.CMSIS-FreeRTOS

Figure 39. RTE Configuration Perspective Before Resolving Pack Dependencies

The figure "RTE Configuration Perspective Before Resolving Pack Dependencies" (Figure 39), above, shows the
RTE Configuration view when Pack dependencies are unresolved. To resolve Pack dependencies, follow these steps:

1. In the CMSIS-Pack Manager perspective, click on the Check for Updates on Web button (see the figure
"Check for Updates on Web Button" (Figure 40)).

B Fe@mF|® = 8
‘ Check for Updates on Web

Figure 40. Check for Updates on Web Button
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The figure "Installing the Arm CMSIS-Pack" (Figure 41), below, shows an example of the Packs tab after
checking for updates.

= B @ Packs 2 % Examples EEl S BSuF @ =0
B %|® ~ |SearchPack

M Devices 2 Bl Boards

Search Device

Pack Action Description i

Device Summary “ | 4 ® Device Specific 8 Packs ARM selected

4 i Al Devices 6249 Devices > %ARMMusca_Al_BSP @ Install Musca Al Board Support PACK for Corelink SSE-200 based
> ¥ ABOV 20 Devices > %ARMMuscaiBLBSP @ Install Musca B1 Board Support PACK for CoreLink SSE-200 based
> ¥ Active-Semi 4 Devices . % ARMVZM-MPSZ_SSE_ZDD_B!KE Install ARM V2M-MPS2 Board Support PACK for CoreLink SSE-200
> ¥ Ambig Micro 8 Devices > %ARMVZM—MPSS,SSE,ZDD,B!@ Install ARM V2M-MPS3 Board Support PACK for CorelLink SSE-200
> ¥ Amiccom 5 Devices - Keil. V2M-MPS2_CMx_BSP @ Install ARM V2M-MPS2 Board Support PACK for Cortex-M System
> ¥ Analog Devices 14 Devices - Keil. V2M-MPS2_DSx_BSP @ Install+  ARM V2M-MPS2 Board Support PACK for DesignStart Devic
> ¥ APEXMIC 14 Devices . % Keil V2M-MPS2_IOTKit_BSP @ Install ARM V2M-MPS2 Device Family Pack for IOT-Kit devices

| ¥ ARM |57 Devices . % Keil V2M-MPS3_IOTKit_BSP @ Install+  ARM V2M-MPS3 Device Family Pack for IOT-Kit devices

> ¥ AutoChips 24 Devices 4 ® Generic 38 Packs Software Packs with generic content not specific to a device
> ¥ Cypress 425 Devices > %Alibaba‘AliOSThings @; Install AliOS Things software pack
> ¥ Dialog Semiconduct 14 Devices - % ARM.AMP % Install Software components for inter processor communication (2
» ¥ GigaDevice 160 Devices I 4 “# ARM.CMSIS % Install ICMSIS (Cortex Microcontroller Software Interface Standard)
> ¥ HDSC 26 Devices # 551 (2019-03-20) | Unpack  The following folders are deprecated - CMSIS/Include/
> ¥ Haltek 171 Devices = > *® Previous ARM.CMSIS - Previous Pack Versions
> ¥ Infineon 175 Devices » % ARM.CMSIS-Driver Install+  CMSIS Drivers for external devices
» ¥ Lapis Semiconductor 2 Devices > %ARM(MSIS—Driver,Validatic@ Install CMSIS-Driver Validation
> ¥ Maxim 16 Devices - %8 ARM.CMSIS-FreeRTOS Install+  Bundle of FreeRTOS for Cortex-M and Cortex-A
> ¥ Mediatek 2 Devices > %ARMCMSIS—RTOS,VaIidatiD Install CMSIS-RTOS Validation
> ¥ Microchip 378 Devices » % ARM.mbedClient @ Install ARM mbed Client for Cortex-M devices
> ¥ MindMotion 89 Devices - % ARMmbedTLS @ Install ARM mbed Cryptographic and SSL/TLS library for Cortex-M
> ¥ Nordic Semiconduct 15 Devices - % ARM.minar @ Install mbed OS5 Scheduler for Cortex-M devices
> ¥ Nuvoton 621 Devices 3 %ARMTFM @ Install Trusted Firmware-M (TF-M) is the reference implementatior
> ¥ NXP 1169 Devices - birdec.bi-pcm3060 @ Install CMSIS-Driver for sound codec TI PCM3060
» ¥ ONSemiconductor 1 Device . % EmbeddedOﬁice.Flexible_Szléz Install Flexible Safety RTOS
» ¥ Redpine Signals 4 Devices - Keil. ARM_Compiler @ Install Keil ARM Compiler extensions for ARM Compiler 5 and ARM
» ¥ RelChip 1 Device . % KeilliMXRT105x_MWP @ Install+  NXP i.MX RT 105x MDK-Middleware examples and CMSIS-L
> ¥ Renesas 4 Devices L - % Keil Jansson @ Install Jansson is a C library for encoding, decoding and manipulat
> ¥ Silicon Labs 906 Devices - % Keil MDK-Middleware @ Install+  Middleware for Keil MDK-Professional and MDK-Plus
> ¥ Sinowealth 1 Device - % wiPIwIP @ Install IwIP is a light-weight implementation of the TCP/IP protocc
> ¥ SONiX 50 Devices . % MDK—Packs.AWS,IOT,Devics@ Install+  SDK for connecting to AWS IoT from a device using embed
> ¥ STMicroelectronics 1283 Devices . > ‘% MDK-Packs.Azure_IoT @ Install+  Microsoft Azure IoT SDKs and Libraries

O I 3 > ‘iﬁ MDK-Packs.c/SON @ Install Ultralightweight JSON parser in ANSI C -

Figure 41. Installing the Arm CMSIS-Pack

2. To manually install a CMSIS-Pack, select the Packs tab and search for the required CMSIS-Pack (in this
example, we installed the ARM.CMSIS pack); click the Install button (shown in the figure "Installing the Arm
CMSIS-Pack" (Figure 41)). Alternatively, follow the next steps to automatically resolve any Pack dependencies
that are missing.

3. Open the *.rteconfig file; in the Packs tab, select the Resolve Missing Packs button (see the figure "Resolve
Missing Packs Icon" (Figure 42)).
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*2 Packs [ Use all latest Packs ]IQ Resolve Missing Packsl [ Show only used Packs

Pack Selection Version  Description

- % ARM.CMSIS E= 5.  Packisnotinstalled
- % ARM.CMSIS-FreeRTOS B : 0534 Packis not installed

. * ONSemiconductor.RSL10 atest 430534 ON Semiconductor RSL10 Device Family Pack

Components Device Packs

Figure 42. Resolve Missing Packs Icon

4. The IDE prompts you to read and accept the license agreement, then installs the missing Packs. The figure "RTE
Configuration Perspective After Resolving Pack Dependencies" (Figure 43) illustrates the RTE configuration

after resolving missing Packs.

*5 packs [ Use all latest Packs]@ [ Show only used Packs]

Pack Selection Version  Description
» %ARM.CMSIS atest 4951 CMSIS (Cortex Microcontroller Software Interface Standard)
s %ARM.CMSIS—FreeRTOS atest 41020 Bundle of FreeRTOS for Cortex-M and Cortex-A
. % ONSemiconductor.RSL10 atest 430534 ON Semiconductor RSL10 Device Family Pack

Figure 43. RTE Configuration Perspective After Resolving Pack Dependencies
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CHAPTER 7

Advanced Debugging

7.1 PRINTF DEBUG CAPABILITIES

The PRINTF () macro is used to provide printf () debug capability in RSL10 applications. The implementation
of the PRINTF () macro is user selectable to allow for different types of debug interfaces. The functionality is accessed
via the tracing API.

The tracing API supports two debug interfaces: UART and RTT. The implementation of the tracing functions can
be found in the app_trace.c file. The developer can select the debug interface during the compilation process by setting
the RSL10_DEBUG macro in the app_trace.h file. If the macro is set to DBG_NO, tracing is disabled. This is the default
behavior in all sample applications.

NOTE: The files app trace.c and app_trace.h need to be present in your sample application, and
initialized using TRACE INIT (), in order to for you use the PRINTF () feature. You can find
these two required files in most Bluetooth Low Energy sample applications, such as ble
peripheral_server _bond.

To debug time critical applications, we recommend setting the tracing option to DBG_RTT option. With SEGGER
RTT (Real Time Transfer), you can output information from the target MCU to the RTT Viewer application at a very
high speed without compromising the target’s real time behavior. More information about SEGGER RTT can be found
in JLINK user manual, at www.segger.com.

7.1.1 Adding Printf Debug Capabilities

To add printf debug capabilities over UART, change the define in the app_trace.h file to #define RSL10 DEBUG
DBG_UART, and set the RSL10 DEBUG macro to DBG_UART. A standard terminal program on a PC can be used to view
the debug output.

To add RTT printf debug capabilities, change the define in the app frace.h file to #define RSL10 DEBUG DBG
RTT and add the SEGGER RTT files to the application. The Segger RTT Viewer application on a PC can be used to
view the debug output.

To enable printf, add OUTPUT INTERFACE=OUTPUT UART or OUTPUT INTERFACE=RTT in the preprocessor
settings as follows depending on which IDE you are using:

* For Eclipse, right click the sample app name and choose Properties > Tool Settings > C Compiler >
Preprocessor.

* For Keil, in the menu bar choose Project > Options for Target > C/C++.

* For IAR, right click the sample app name and choose Options > C/C++ Compiler > Preprocessor.

Samples for RTT are under C:\Program Files (x86)\SEGGER\JLink V640b\Samples\RTT.

More information about the RTT API can be found in the JLINK manual, under C:\Program Files
(x86)\SEGGER\JLink V640b\Doc\Manuals.

NOTE: Note that these RTT sample and information files are for SEGGER JLink version 640b.
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7.2 DEBUGGING APPLICATIONS THAT DO NOT START AT THE BASE ADDRESS OF FLASH

If you want to debug an application that does not start at the first address of the flash memory (0x00100000), read
on. For example, you might be debugging an application in RAM, or a flash memory application that has been placed in
a different address.

This procedure assumes you have performed the steps in Section 3.4.1 “Debugging with the .elf File” on page 15,
and you are using the onsemi IDE:

1. In your Debug configuration, change to the Startup tab
2. Enter the following in the Run/Restart Commands field, as illustrated in the figure "Setting Up a GDB Launch
Configuration, Startup Tab" (Figure 44):

set {int} & VTOR = ISR Vector Table
set $sp = *((int *) &ISR Vector Table)
set Spc = *((int*) (&ISR Vector Table+4))
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= Debug Configurations

Create, manage, and run configurations

CFeEX BY-

| type filter text |

[£] C/C++ Application

[E] C/C++ Attach to Application

[€] C/C++ Container Launcher

[£] C/C++ Postmortem Debugg

[€] C/C++ Remote Application

Cif C/C++ Unit

[€] GDB Hardware Debugging

[©] GDE OpenOCD Debugging
~ [€] GDB SEGGER J-Link Debuggir

[€] Blinky
& Launch Group

Name: | blinky

Main Hﬁ“r Debugger [ = Startup] 7 Source| =S| Common| T svD Path|

Initialization Commands

[Mnitial Reset and Halt Type: | | Low speed: kHz
JTAG/SWD Speed: ®) Auto () Adaptive () Fixed kHz

Enable flash breakpeints
Enable semihosting  Console routed to: [] Telnet [] GDB client

Load Symbols and Executable
Load symbuels
(®) Use project binary:  blinky.elf

Executable offset (hex): l:l

Runtime Options
[CTram application (reload after each reset/restart)

Run/Restart Commands
Pre-run/Restart reset

() Use file: Workspace... File Systern...
Symbuols offset (hex): |:|
Load executable

(®) Use project binary:  blinky.elf

(O Use file: Workspace... File Systern...

Type: |:| (always executed at Restart)

set {int} &_ VTOR = ISR_Vector_Table
set $sp = *((int *) BUSR_Vector_Table)
set Spc = *((int™) (&SR _Vector_Table+4])

[ 5et program counter at (hex):
Set breakpoint at:
Continue

main

Restore defaults

£ >
Filter matched 11 of 11 ftems Revert | Apply |
@ Debug | | Close

Figure 44. Setting Up a GDB Launch Configuration, Startup Tab
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7.3 ARM CORTEX-M3 CORE BREAKPOINTS

A maximum of two hardware breakpoints can be set at a given time. If you need more than two breakpoints, you
can use the Unlimited Flash Breakpoints feature available through J-Link.

IMPORTANT: You can use hardware breakpoints when using the debugger with the Arm Cortex-M3 core,
but software breakpoints cannot be used with the flash overlay. Writing to flash memory does not place
breakpoints within the overlay, so any attempt to use software breakpoints would be ineffective.

7.4 DEBUGGING WITH LOow POWER SLEEP MODE

Debugging applications that use sleep mode is a challenging task because the hardware debug logic and system
clocks are powered down when the device goes to sleep. Therefore, the debug session cannot be kept alive between
sleep cycles.

Besides using GPIOs, UART, and other peripherals as tools to help debug your application, you can reattach the
debugger after the device wakes up from sleep. To do so, you need to make sure that the device stays awake, and start a
new debug session to connect to the running target, making sure a reset is not performed. The following instructions
show an example of how to perform this on the peripheral_server sleep sample application in the onsemi IDE, but you
can also adapt it for other applications that use sleep mode, and for other IDEs.

1. Copy the peripheral server sleep application into your workspace and navigate to the app_process.c source file
under the code folder.

2. Modify the function void Continue Application (void) by adding a while loop before the Main Loop () ;
call, to make sure that the device stays awake in the infinite loop after waking up (see the figure "Continue
Application Function Perspective After Adding While Loop" (Figure 45)). Save and compile your application.
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File Edit Source Refactor Navigate Search Project Run Window Help

25 Project Explorer 53

v (=5 peripheral_server_sleep
5] Includes
v = code
[ app_init.c
B =mroemas
(£ ble bass.c
[& ble_custom.c
[ ble std.c
(€ calibration.c
[8 wakeup_asm.S
= include
# RTE
[€ app.c
& peripheral_server slesp.rteconfig
[#] readme_peripheral_server_sleep.md

[€] blinky Debug @ | B-R-B NS @B TG H-0- %A E@E IS RE TR OO D
[8] app_process.c 51 = O | gz Outline 3 T T
513 - - ~ U apph
/* Configure clock dividers */ ® Y loop_cnt : volatile uint32_t

CLK->DIV_CFG@ = SLOWCLK_PRESCALE_VALUE | BBCLK_PRESCALE_VALUE | #  MAX_BUF.CNT
USRCLK_PRESCALE_1; L

CLK_DIV_CFG2->DCCLK_BYTE = DCCLK_BYTE_VALUE; ®  messure buf: float]]

@ bufcnt:uintdt
/* Update Flash timing */ @ © TASK_DESC_APP : const str
FLASH-3>DELAY_CTRL = DEFAULT_READ_MARGIN | FLASH_DELAY_VALUE; ©© appm_default_state : const

® © appm_default_handler : const <e_state_handler

® appm_state  ke_state t[]

Sleep_Mode_Configure(struct slesp_mode_env_tag®) : void
Wakeup_From_Sleep_Application(void) : voicl

Continue_ Application(void) : void

Enable_tudiosink_Measurement(void) : void

Measure_Battery_Level(void) : void

Emulate_CS_Val_Notif_Change(uint_) : uint?_t

Msg_Handler(const ke_msg_id__, void®, const ke_task_id_t, const ke_task_id_f) : int
AUDIOSINK_PERIOD._IRQHandler{void) : void

/* Switch to RF clock =/
CLK_SYS_CFG->SYSCLK_SRC_SEL_BYTE = SYSCLK_CLKSRC_RFCLK_BYTE;

&  /* Configure the baseband divider and force wake-up in case it is required
due to an early ACS wake-up condition (e.g. PAD, RTC
BBIF->CTRL = BB_CLK_EMABLE | BBCLK_DIVIDER_VALUE | BB_WAKEUP;

°
°
B
°
/* Mask all interrupts */ °
_ disable_irq(); °
while (!(BLE Is Auake())) °
°

SYS_WAIT_FOR_INTERRUPT;

/* Process interrupt */
__enable_irq();
disable_irq();

¥
if (RTC_CLK_SRC != RTC_CLK_SRC_XTAL32K)

#if (LOW_POWER_CLK_UPDATE == LOW_POWER_CLK_UPDATE_ENABLE)
Enable Audiosink Measurement();
sendif
H

/* Stop masking interrupts =/
__enable_irq();

/* Stop forcing baseband, wake-u
BBIF->CTRL = BB_CLK_EMABLE | BBCLK_DIVIDER_VALUE | BB_DEEP_SLEEP;

while (1)

Sys_Matchdog_Refresh();

/* Main application loop */
Main_Loop();

: void Enable_Audiosink_Measurement(

t for approximately RC_(
before enabling audiesink int
i None
i None
.

Figure 45. Continue_Application Function Perspective After Adding While Loop

3. Within the Project Explorer, right-click on the .elf file and select Debug As > Debug Configurations.
4. When the Debug Configurations dialog appears, create two debug sessions:
a. Debug session that initiates restart and halts the target:

1.

1i.

Right-click on GDB SEGGER J-Link Debugging and select New. A new configuration appears
under the GDB SEGGER heading, with new configuration details in the right panel.

Adjust the displayed values for your configuration and click on Apply (see the figure "Setting
Reset Type in the Debug Configuration Session" (Figure 46), and the "Startup Tab: Debug
Session that Initiates Restart" on page 47).

NOTE: If you are having trouble downloading firmware to the device, in addition to using DIO12, you
can also perform the software recovery by setting the Reset Type to 1 in the Debug session
configuration (see the figure "Setting Reset Type in the Debug Configuration Session" (Figure
46)). The default Reset Type is 0, which only resets the Arm Cortex-M3 core while leaving the
device/peripherals in a state where J-Link can't reconnect. Setting the Reset Type to 1 ensures
that not only is the Arm Cortex-M3 core reset, but so are all the peripherals. If this does not
work, see Section 7.4.1 “Downloading Firmware in Sleep Mode” on page 52.
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Create, manage, and run configurations

N R IEE

type filter text

[E] ¢/C++ Application

[€] C/C++ Attach to Application

[E] C/C++ Postmortem Debugger

[&] C/C++ Remote Application

£ Eclipse Application

[E] GDB Hardware Debugging

[E] GDB OpenOCD Debugging

[€] GDB SEGGER J-Link Debugging
[€] peripheral_server_sleep Debug
peripheral_server_sleep_swd_att

1 Java Applet

8

Java Application
Ju JUnit

JU JUnit Plug-in Test
® Launch Group

Name: peripheral_server_sleep Debug

Main | %5 Debugger | B Startup . %~ SDurce] i Common] = SVD Path]

Initialization Commands

[¥] Initial Reset and Halt| Type: 1 Low speed: 1000 kHz
JTAG/SWD Speed: @ Auto () Adaptive () Fixed kHz

Enable flash breakpoints
Enable semihosting Console routed to: [¥] Telnet [_| GDB client
Enable SWO CPU freq: 0 Hz. SWO freq: 0 Hz. Port mask: Ox1

Load Symbols and Executable
Load symbols

se project binary: peripheral_server sleep.elf

() Use file: Worksy File System...
B Launch Group (Deprecated) el Vorkspace € oystem
[¥) Mwe2 Launch Symbols offset (hex):
& OSGi Framework Load executable
Z Remote Java Application @) Use project binary: peripheral_server_sleep.elf
(©) Use file: Workspace... File System...
Executable offset (hex):
Filter matched 19 of 100 items | Reer  [[ apoy
@ | Debug | l Close

Figure 46. Setting Reset Type in the Debug Configuration Session
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& Debug Configurations

Create, manage, and run configurations

OEeRE X | =3~ MName: | peripheral_server_sleep Debug
type filter text Main :%‘fﬁ Debugger | [ Startup E/ Source} iS| Common} %_ VD Path}
[E] C/C++ Application Initialization Commands "
[€] C/C++ Attach to Application \nitial Reset and Halt
Type: Low speed: | 1000 kHz
[€] C/C++ Container Launcher I I b | | 4 -
[€] C/C++ Postmortem Debugger JTAG/SWD Speed: @ Aute () Adaptive () Fixed kHz
[E] C/C++ Remote Application nable flash breakpoints
% C/Ce+ Unit nable semihosting Console routed to: [7] Telnet GDE client
GDE Hardware Debugging
~ [£] GDB SEGGER J-Link Debugging
[T peripheral_server_sleep Debug
R Launch Group
= Launch Group (Deprecated)
Load Symbeols and Executable
Load symbols
(®) Use project binary: peripheral_server_sleep.elf
(O Use file: Workspace... File System...
Symbols offset (hex): I:I
Load executable
(®) Use project binary:  peripheral_server_sleep.elf
(O Use file: Workspace... File Systern...
Executable offset (hex): I:I
Runtime Options
||:| RAM application (reload after each resetfrestart)l
Run/Restart Commands
[ ] Pre-run/Restart reset Type: (always executed at Restart)
[ Set program counter at (hex):
Set breakpoint at:
Continue .
Revert Appl
Filter matched 12 of 49 items - BEY

@

Figure 47. Startup Tab: Debug Session that Initiates Restart

b. Debug session that connects to the running target:
i. Create another new debug configuration under the GDB SEGGER heading, with new
configuration details in the right panel.
ii. Adjust the displayed values for your configuration then click on Apply (see the figure "Debugger
Tab: Debug Session that Connects to the Running Target" (Figure 48) and the figure "Startup
Tab: Debug Session that Connects to the Running Target" (Figure 49)).
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CFeEX B 3~

type filter text

[T] C/C++ Application

[E] C/C++ Attach to Application

[£] C/C++ Container Launcher

[£] C/C++ Postrortern Debugger

[T] C/C++ Remote Application

Cii C/C++ Unit

[£] GDB Hardware Debugging

[t] GDE OpenOCD Debugging

« [£] GDB SEGGER J-Link Debugging

[E] peripheral_server_sleep Debug
[] peripheral_server_sleep Debug (1)

i Launch Group

= Launch Group (Deprecated)

Filter matched 13 of 50 items

MName: | peripheral_server_sleep Debug_swd_att

Main | %5 Debugger = Startup] Ep Source] =] Common] &, SVD Path]

J-Link GDB Server Setup
Start the J-Link GDB server locally

I Connect to running target I

Executable path: |S{jIink_path}fS{innk_gdbserver} | Browse... | | Variables...

Actual executable: | C:/Program Files (x86)/5EGGER/JLink//JLinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the project properties page)

Device name: | RSL10 | Supported device names
Endianness: (@ Little OBig

Connection: (®) USB (@] | | (USE serial or IP name/address)

Interface: ® SWD O ITAG

Initial speed: O Auto (O Adaptive (@) Fixed kHz

GDB port:

SWO port: Verify downloads Initialize registers on start
Telnet port: Local hostonly [ Silent

Log file: | Browse...
Other options: | -singlerun -strict -timeout 0 -nogui

Allocate console for the GDB server [+] Allocate console for semihosting and SWO

GDB Client Setup

Executable name: | ${cross_prefixigdb${cross_suffix} Browse... | Variables...
Actual executable: | arm-nene-eabi-gdb |
Other options: | |
Commands: set mem inaccessible-by-default off
Remote Target

Host name or IP address:  localhost

Port number: 2331

[]Force thread list update on suspend
Revert Apply

)

Close

Figure 48. Debugger Tab: Debug Session that Connects to the Running Target
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CEeEX B3P~

type filter text

5> [E] C/C++ Application
[E] C/C++ Attach to Application
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
Cif C/C++ Unit
[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
w [C] GDB SEGGER J-Link Debugging
[E] peripheral_server_sleep Debug
[ peripheral_server_sleep Debug (1)
& Launch Group
= Launch Group (Deprecated)

Filter matched 14 of 44 items

MName: | peripheral_server_sleep Debug_swd_att

Main | %5 Debugger | [ Startup

7 Source-w = Commorﬂ . SVD Path}

Initialization Commands
ID Initial Reset and Halt T\rpe:l

Low speed: 1000 kHz

JTAG/SWD Speed: ® Auto (O Adaptive O Fixed kHz
nable flash breakpoints
nable semihosting Console routed to: - Telnet GDE client
nable SWO  CPU freq: 0 Hz. SWC freq: 0 Hz. Port mask: | (1

Load Symbols and Executable
[“] Load symbols

(®) Use project binary: peripheral_server_sleep.elf
() Use file:

Symbols offset (hex):
II:‘ Load executablel

Use project binary:  peripheral_server_sleep.elf

Use file:

Executable offset (hexh:

Runtime Opticns
I|:| RAM application (reload after each rese‘tfrestart]l

Run/Restart Commands

] Pre-run/Restart reset

Type:

Workspace... File

Workspace...

(always executed at Restart)

File System...

Systern...

bet program counter at (hex):
bet breakpoint at: main

ontinue

Restore defaults

Revert

Apply

®

Figure 49. Startup Tab: Debug Session that Connects to the Running Target

Close

5. Start the first debug session (which initiates target restart). Once the target is halted at main, resume the
execution (see the figure "First Debug Session Perspective Before Starting Execution” (Figure 50)).
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% on-semiconductor-workspac

File Edit Mavigate

45 Detug

v Alvto ay o

Source Refactor Search Project Run  Window Help

w | | [£] peripheral_server_sleep Debug W

45 Debug 32 | Project Explorer
w [&] peripheral_server_sleep Debug [GDB SEGGER J-Link Debugging] E]
v iy peripheral_server_sleep.elf 1@
~ o Thread #1 57005 (Suspended : Breakpoint) 11
= main(] at app.c:21 Ox1030f4 I 1;
s JinkGDBServerCL.exe 14
s arm-none-eabi-gdb 15
w| Semihosting and SWV iE

18

|i'=€> ¥ = 0 app_process.c

Tuils | & 2w |()0 ® s @ ]
@ [€] app.c 2

* app.c

* fRevision: 1.732 &

* g$Date: 20813/18/89 15:83:34 %

#include "app.h”

App_Initialize();

B e P It Jp i (i

ik Limde Fon D

Figure 50. First Debug Session Perspective Before Starting Execution

6. Wait until the target enters Deep Sleep Mode. At this point the debug connection is lost; and even when the
target is awake, it cannot establish a connection with JTAG. The following output is generated on the console
(see the figure "Debug Session Perspective when Debug Connection is Lost" (Figure 51)).
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& Console Tasks Problems Executables & Debugger Console Memory
peripheral_server_sleep Debug [GDE SEGGER J-Link Debugging] ILinkGDBServerCL.exe
ERROR: Can not read register 2 (R2) while CPU is running

ERROR: Can not read register (R3) while CPU is running

ERROR: Can not read register (R4) while CPU is running

ERROR: Can not read register (R5) while CPU is running

ERROR: Can not read register (R6) while CPU is running

ERROR: Can not read register (R7) while CPU is running

ERROR: Can not read register (R8) while CPU is running

ERROR: Can not read register (R9) while CPU is running

ERROR: Can not read register 18 (R18) while CPU is running
ERROR: Can not read register 11 (R11) while CPU is running
ERROR: Can not read register 12 (R12) while CPU is running
ERROR: Can not read register 13 (R13) while CPU is running
ERROR: Can not read register 14 (R14) while CPU is running
ERROR: Can not read register 15 (R15) while CPU is running
ERROR: Can not read register 16 (XPSR) while CPU is running
ERROR: Can not read register 17 (MSP) while CPU is running
ERROR: Can not read register 18 (PSP) while CPU is running
ERROR: Can not read register 24 (PRIMASK) while CPU is running
ERROR: Can not read register 25 (BASEPRI) while CPU is running
ERROR: Can not read register 26 (FAULTMASK) while CPU is running
ERROR: Can not read register 27 (CONTROL) while CPU is running
WARNING: Failed to read memory @ address @xDEADBEEE

Starting target CPU...

ERROR: CPU is not halted

ERROR: Can not read register 15 (R15) while CPU is running
Reading all registers

——— - . P Y ] ——

O go o~ o B

4

Figure 51. Debug Session Perspective when Debug Connection is Lost

7. Stop the debug session and click on the Terminate icon to remove all terminated targets (see the figure

"Terminate Targets Icon" (Figure 52)).

B) Console 52 ¥ Tasks [2! Problems

peripheral_server_sleep Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
ERROR: Can not read register 15 (R15) while CPU is running

Figure 52. Terminate Targets Icon

= | B

Terminate }-
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8. After the target exits Deep Sleep Mode, it is running in the infinite loop (step 1), and you can connect to the
running target by starting the second debug session (see the figure "Second Debug Session Perspective After
Connecting to the Running Target" (Figure 53)). Note that the debugger is able to reattach to the running target
and halt the processor after waking up from sleep.

£ on- pace - peripheral_server_sleep/code/app_process.c - ON IDE

File Edit Source Refactor Navigate Search Project Run Window Help
4 Debug 2] peripheral_server_sleep Debug_swic - FERYE Y - | St~ O~ Q-i®o 4~ [ SR Sy T [c
45 Debug 52 |l Project Bxplorer |i# ¥ = 8 [8 app_processc =0 2, Peripherals 52
v [E] peripheral_server_sleep Debug_swd_att [GDB SEGGER J-Link Debugging]
i peripheral server_slesp.clf
 f® Thread #1 57005 (Suspended : User Request)
0x1004d6

ontinue_Application() at app_process.c:355 0c1005¢8]

Wakeup_From Sleep_Application) af app_proces.c261 (:200000ba
3

¥ ~ Peripheral Address Description

if (RTC_CLK_SRC != RTC_CLK_SRC_XTAL32K)

#1F (LOW_POWER_CLK_UPDATE == LOW_POWER_CLK_UPDATE_ENABLE)
Enable_Audiosink Measurement();

#endif

= Ot ¥ S5 Outline 53 *PEEE
w “"“‘GDBSE’VS'C:?* /* Stop masking interrupts */ U apph
4 arm-none-eabi-g __enable_irq(); © loop_ent : voltile uint32_t

3 Semihosting and SWV # MASBUF.CNT

® measure_buf : flozt(]
@ buf_ent: uini t

/* Stop forcing bassband wake-u
BBIF->CTRL = BB_CLK_ENABLE | BBCLK_DIVIDER_VALUE | BB _DEEP_SLEEP;

while (1) @ © TASK_DESC_APP : const struct k
35 @ © appm_default_state : co;
¢ appm_defaul_handler
® appm_state: ke state {
Sleep_Mode_Configure(struct sleep_mode_env_tag”): void

/* Main application loop */
Main_Loop(); Wakeup_From_Slesp_ Application(void) : void
Continue_Application(void) : void

Enable Audiosink_Measurement(void) - void

°
°
°
°
© Measure_Battery_Level(void) : void
°
°
°

Function

Emulate_CS_Val_Notif_Change(uintg_t) : uini2 ¢

it pp Msg_Handler(const ke_msg id t, void®, const ke task_id_t, const ke_task id_f) : int
before enabling audie AUDIOSINK_PERIOD_IRQHandler(void) : void
Hone
: None
: None
370 % mmmem e v

Figure 53. Second Debug Session Perspective After Connecting to the Running Target

7.4.1 Downloading Firmware in Sleep Mode

If an application with Sleep Mode is currently on your board, and changing the Reset Type to 1 as described in
this section is not working, try the following:

1. Connect DIO12 to ground.

2. Press the RESET button (this restarts the application, which pauses at the start of its initialization routine).

3. Repeat step 2 above. After successfully downloading blinky to flash memory, disconnect DIO12 from ground,
and press the RESET button so that the application works properly.

Alternatively, use the Stand-Alone Flash Loader (available with its own manual in the RSL10 Utility Apps.zip file)
to erase the application with Sleep Mode from the board’s flash memory.
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CHAPTER 8

More Information

8.1 FOLDER STRUCTURE OF THE RSL10 CMSIS-PACK INSTALLATION

By default, the CMSIS-Pack contents are installed in the following location:

¢ If you are using the Eclipse-based onsemi IDE or the Keil IDE:
%LOCALAPPDATA%\Arm\Packs\ONSemiconductor\RSL10\<version>)
¢ If you are using the IAR IDE: C:\Users\<user_name>\[4R-CMSIS-
Packs\ONSemiconductor\RSL10\<version>

Subfolders and files are described in the table "Installed Folders and Files - CMSIS-Pack" (Table 1) and the table
"Installed Folders and Files - CMSIS-Pack" (Table 1).

Table 1. Installed Folders and Files - CMSIS-Pack

Folder Contents

configuration J-Link flash loader files.

documentation Hardware, firmware and software documentation in PDF format. Also 3rd-party
documentation from other companies besides onsemi. Available from the books tab in the
IDE.

images Contains evaluation board pictures.

include Include files for the firmware components and libraries. Projects can point to this directory
and sub-directories when including firmware header files.

lib Pre-built libraries which can be linked to by sample code or other source code. Project linker
settings must point to this directory when linking with firmware libraries.

source firmware The source of the provided support libraries.
samples/rsix (for onsemi IDE) Sample code sources as ready-to-build
samples/uv (for Keil IDE) projects.
samples/iar (for IAR IDE)

svd Contains the System View Description file used in the registers view during debugging.

ONSemiconductor.RSL10.pdsc

A file that describes the dependencies to devices, processor, toolchains and other software
components for the RSL10 CMSIS-Pack.

PACK_REVISION

Identifies the revision of the RSL10 CMSIS-Pack.

Software_Use_Agreement.rtf

onsemi license agreement.

Table 2. Installed Folders and Files - onsemi IDE

Folder Contents

arm_tools The Arm Toolchain is installed here.

eclipse Pre-built libraries which can be linked to by sample code or other source code. Project linker settings
must point to this directory when linking with firmware libraries.

jre* The included JAVA runtime environment.

ide.exe Executable that opens the onsemi IDE.
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Table 2. Installed Folders and Files - onsemi IDE (Continued)

Folder Contents

REVISION Identifies the revision of the onsemi IDE.

Software_Use_Agreement.rtf onsemi license agreement.

ThirdPartyLicenses.txt License agreements with third party software included in the IDE.

8.2 DOCUMENTATION
8.2.1 Documentation Included with the CMSIS-Pack

A set of documents is included with the CMSIS-Pack installation in C:\Users\<user_
id>\dppData\Local\Arm\Packs\ONSemiconductor\RSL10\<version>\documentation (where <user_id is your profile
name, and <version> is the version number, e.g., 3.0.521).

These documents are also accessible via any of the three IDEs:

¢ onsemi IDE: documentation is accessible through the C/C++ perspective by opening any RTE configuration file,
such as blinky.rteconfig, and selecting the tab Device (see the figure "Accessing RSL10 Documentation from the
onsemi IDE" (Figure 54)).

¢ Keil pVision IDE: documentation is available in the Books tab, as shown in the figure "Accessing RSL10
Documentation from the Keil mVision IDE" (Figure 55).

¢ IAR Embedded Workbench: documentation is accessible through the IAR Embedded Workbench CMSIS
Manager window, as shown in the figure "Accessing RSL10 documentation from the IAR Embedded
Workbench" (Figure 56).
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ce - blinky/blinky.rteconfig - ON Semiconductor IDE
File Edit Source Refactor Mavigate Search Run  Window Help
45 Debug | 21 iy Desug VL B R BIOIN S B G0 R RS
5 Project Explorer 53 EG|% ¥ = B | 4 blink.econfig 2 =
~ 12 blinky @
5 4 Binaries
> [al Includes Device: RSL10 Change...
> (= Debug
\ & include Family:  RSL10 Series CPU: ARM Cortex-M3
st RTE SubFamily: Max. Clock: 48 MHz
5 [& app.c Vendor:  ONSemiconductor Memory: 24 KB RAM, 388 KB ROM
Pack: ONSemiconductor.RSL10.3.1.590 FPU: none
5] readme_blinky.md URL: hittp://www keil.com/dd2/onsemiconductor/rsl10 Endian: Little-endian
Device data books: Description:
@ ARM and Thumb-2 Instruction Set Quick Reference Card

@ Gap Interface Specification

@ GATT Interface Specification

@ 12C Interface Specification

@ R5L10 Bootloader Guide

QRSUD Firmware Over-The-Air User's Guide

QRSU 0 Firmware Reference

S RSL10 Getting Started Guide

@ RSL10 Hardware Reference

RSL10 Sample Code User's Guide

@ RW BLE Alert Notification Profile Interface Specification

@ RW BLE Battery Service Interface Specification

@ RW BLE Blood Pressure Profile (BLP) Interface Specification
@ RW BLE Cycling Power Profile Interface Specification

@ RW ELE Cycling Speed and Cadence Profile Interface Specification
@ RW ELE Device Information Service Interface Specification
@ RW ELE Find Me Profile Interface Specificatien

@ RW BLE Glucose Profile (GLP) Interface Specification
@RW BLE Health Thermometer Prefile Interface Specification
QRW BLE Heart Rate Profile (HRP) Interface Specification
ORW BLE HID Over GATT Profile Interface Specification

@ RW BLE Host Error Code Interface Specification

@ RW BLE Location and Navigation Profile Interface Specification
@ RW BLE Phone Alert Status Profile Interface Specification Interface Specification

QRW BLE Proximity Profile Interface Specification

@ RW BLE Running Speed and Cadence Profile Interface Specification
@ RW BLE Scan Parameters Profile Interface Specification

@ RW ELE Time Profile (TIP) Interface Specification

- RW ELE Wireless Power Transfer Profile (WPTP) Specification

Compatible boards:
> Bl RSL10 Evaluation Board

RSL10 s an ultra-low-power, multi-protocol 2.4 GHz radio
designed for use in wireless devices that demand low power
consumption and a restricted size.

Components

Figure 54. Accessing RSL10 Documentation from the onsemi IDE
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMEAd@| » @9 o |@ |®®m®m®R| =E/EE B cornad
& 2 - |%Q|Tar9911 |:|£\|ﬁ & @

2 [
=il Device Data Books -

------ @ RSL10 Firmware Reference

------ @ RSL10 Hardware Reference

------ @ RSL10 Sample Code User's Guide

------ @ Getting Started with RSL10

------ @ ARM and Thumb-2 Instruction Set Quick Reference Card

------ @ Gap Interface Specification

------ @ GATT Interface Specification

------ @ L2C Interface Specification

------ @ RW BLE Alert Notification Profile Interface Specification

------ & RW BLE Battery Service Interface Specification

------ @ RW BLE Blood Pressure Profile (BLP) Interface Specification

------ @ RW BLE Cycling Power Profile Interface Specification

------ @& RW BLE Cycling Speed and Cadence Profile Interface Specification
------ @ RW BLE Device Information Service Interface Specification

------ @ RW BLE Find Me Profile Interface Specification

------ @ RW BLE Glucose Profile (GLP) Interface Specification

------ @ RW BLE HID Over GATT Profile Interface Specification

------ @ RW BLE Heart Rate Profile (HRP) Interface Specification

------ @ RW BLE Health Thermometer Profile Interface Specification

------ & RW BLE Host Error Code Interface Specification

------ @ RW BLE Location and Mavigation Profile Interface Specification

------ @ RW BLE Phone Alert Status Profile Interface Specification Interface Specification
------ @& RW BLE Proximity Profile Interface Specification

------ @& RW BLE Running Speed and Cadence Profile Interface Specification
------ & RW BLE Scan Parameters Profile Interface Specification

------ @ RW BLE Time Profile (TIP) Interface Specification

------ @ RW BLE Wireless Power Transfer Profile (WPTP) Specification
=-fil Board Data Books

------- @ RSL10 Evaluation and Development Board Manual (RSL10 Evaluation Board)

m

=l Project @Books {} Functions | [0, Templates

Figure 55. Accessing RSL10 Documentation from the Keil yuVision IDE
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@ blinky/blinky.rteconfig - IAR Embedded Workbench CMSIS Manager

- R s . "m a - T |
File Edit Search CMSISManager Window Help

Qi ifrH EEY D

Quick Access :| B |[@)
= O @Packs 2 M Devices Bl Boards [ Examples & Console BledEm|l® v=8
Search Pack

Device: RSL10 Pack Action Description

4 ® Device Specific 1Pack RSL10 selected
Family: RSL10 Series CPU ARM Cortex-M3

@ blinky.rteconfig &

H Device @

» % ONSemiconductorRSL10 ¥ Up 10, daii ON Semiconductor RSL10 Device Family Pack

SubFamily: Max. Clock: 48 MHz ® Generic Software Packs with generic content not specific to a device
Vendor:  ONSemiconductor Memory: 24 kB RAM, 384 kB ROM
Pack: ONSemiconductorRSL10.24450 FPU: none
URL: hitpy//www.keil.com/dd. onductor/rsi10 Endian:  Little-endian
Device data books: Description:
@ ARM and Thumb-2 Instruction Set Quick Reference Card RSL10 is an ultra-low-power, -
@ Gap Interface Specification multi-protocol 2.4 GHz radio
@ GATT Interface Specification Qe e UGS

T — devices that demand low power
Getting Started with RSL10

consumption and a restricted size.
®L2C Interface Specification

@RSL10 Bootloader Guide

@ RSL10 Firmware Over-The-Air User's Guide

®RSL10 Firmware Reference

@ RSL10 Hardware Reference

®RSL10 Sample Code User's Guide

®RW BLE Alert Notification Profile Interface Specification
®RW BLE Battery Service Interface Specification

@ RW BLE Blood Pressure Profile (BLP) Interface Specification

@ RW BLE Cycling Power Profile Interface Specification

@ RW BLE Cycling Speed and Cadence Profile Interface Specification

@ RW BLE Device Information Service Interface Specification
@ RW BLE Find Me Profile Interface Specification
@ RW BLE Glucose Profile (GLP) Interface Specification

@ RW BLE Health Thermometer Profile Interface Specification

@ RW BLE Heart Rate Profile (HRP) Interface Specification

@ RW BLE HID Over GATT Profile Interface Specification

@ RW BLE Host Error Code Interface Specification

@ RW BLE Location and Navigation Profile Interface Specification

@ RW BLE Phone Alert Status Profile Interface Specification Interface Specification
@ RW BLE Proximity Profile Interface Specification

@ RW BLE Running Speed and Cadence Profile Interface Specification

@ RW BLE Scan Parameters Profile Interface Specification
@ RW BLE Time Profile (TIP) Interface Specification
@ RW BLE Wireless Power Transfer Profile (WPTP) Specification

Compatible boards:

CcmpcnemsPa(ks

Figure 56. Accessing RSL10 documentation from the IAR Embedded Workbench
For more information, see the following:

Arm and Thumb®-2 Instruction Set Quick Reference Card

From the Arm company, this quick reference card provides a short-hand list of instructions for the
Arm Cortex-M3 processor.

RSL10 Evaluation and Development Board Manual
This document actually contains a link to the manual that is stored elsewhere on the website. It is a
reference manual that provides detailed information on the configuration and use of the RSL10
Evaluation and Development Board. When you use this board with the software development tools,
you can test and measure the performance and capabilities of the RSL10 radio SoC.

RSL10 Firmware Reference

The system firmware provides functionality that isolates you from the hardware, and implements
complex but common tasks, making it easier to support and maintain your code. The Bluetooth
firmware provides an implementation of the Bluetooth host, controller, and profiles, supporting the
standards-compliant use of these components within your application. This manual provides a

reference to both sets of firmware features, and explains how they can assist with the development of
your applications.

RSL10 Hardware Reference

www.onsemi.com

57



onsemi

RSL10 Getting Started Guide

Describes all the functional features provided by the RSL10 SoC, including how these features are
configured and how they can be used. This manual is a good place to start when you are designing
real-time implementations of your algorithms. or planning a product based on the RSL10 SoC.

RSL10 Sample Code User’s Guide
Explains how to use the sample applications provided with the RSL10 software development tools.
You learn about setting up your system, accessing code files, and how the sample applications work,
using the Peripheral Device with Server sample code as the prime example.

RivieraWaves Interface Specifications (files in the ceva folder)
Interface Specifications from RivieraWaves provide a description of the API for the specified library:

* GAP Interface Specification

* GATT Interface Specification

* Host Error Code Interface Specification

* L2C Interface Specification

+ RW BLE Alert Notification Profile Interface Specification

* RW BLE Battery Service Interface Specification

* RW BLE Blood Pressure Profile (BLP) Interface Specification

* RW BLE Cycling Power Profile Interface Specification

* RW BLE Cycling Speed and Cadence Profile Interface Specification
* RW BLE Device Information Service Interface Specification

+ RW BLE Find Me Profile Interface Specification

* RW BLE Glucose Profile (GLP) Interface Specification

+ RW BLE HID Over GATT Profile Interface Specification

* RW BLE Heart Rate Profile (HRP) Interface Specification

* RW BLE Health Thermometer Profile Interface Specification

* RW BLE Location and Navigation Profile Interface Specification

* RW BLE Phone Alert Status Profile Interface Specification

* RW BLE Proximity Profile Interface Specification

* RW BLE Running Speed and Cadence Profile Interface Specification
* RW BLE Scan Parameters Profile Interface Specification

* RW BLE Time Profile (TIP) Interface Specification

* RW BLE Wireless Power Transfer System Profile Interface Specification

LPDSP32 Documentation
The following documents are available in the RSL/0_LPDSP32 Support.zip file:

* RSLI0 Getting Started with the LPDSP32 Processor, which provides an overview of the
techniques involved when writing and integrating code for the LPDSP32 processor that is on
RSL10.

o LPDSP32-V3 Block Diagram, which provides a drawing of all the inputs, outputs,
components and process blocks

* LPDSP32-V3 Hardware Reference Manual, which describes the hardware aspects of the
LPDSP32-V3 core and its operations to provide an understanding of the core architecture and
various kinds of supported operations.

o LPDSP32-V3 Interrupt Support Manual, which describes how interrupts are supported.
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» User Guide IP Programmers for LPDSP32-V3, which describes the C application layer, the
flow generally followed when any application is ported to LPDSP32, various tips for
optimization to make the best use of the processor and compiler resources, and certain things
the programmers should be aware of when porting applications. It also provides a few
examples to show the usage of LPDSP32 intrinsic functions and to give an idea of how
certain DSP functions can be ported to and optimized for LPDSP32.

RSL10 Release Notes
Lists new features in the latest release and known issues. This file is downloaded with the installer in
a zip file, and is not in the documentation folder.

8.2.2 Documentation in the RSL10 Documentation Package

You can access documentation through the RSL/0 DOCUMENTATION PACKAGE.ZIP file available with this
release of RSL10. It contains all of the documents included with the CMSIS-Pack as well as the following:

RSL10 Bootloader Guide
The RSL10 bootloader provides means of performing firmware updates using the UART interface,
and is a required component for Firmware Over the Air (FOTA). The bootloader enables firmware
updates without the use of the JTAG interface. Firmware can be loaded from a host microcontroller
over UART or over the air from another wireless device using FOTA. The bootloader copies the
firmware image to the designated location in flash memory. This document describes the bootloader
firmware application and development tools.

RSL10 Firmware Over-The-Air User’s Guide
This manual describes Firmware Over-The-Air (FOTA) with RSL10. It provides the prerequisites and
instructions necessary to develop FOTA-ready firmware applications and to perform FOTA updates
in the field.

RSL10 LPDSP32 Support Manual
Provides an overview of the techniques involved when writing and integrating code for the LPDSP32
processor included with the RSL10 radio System-on-Chip (SoC).

RSL10 Getting Started with the LPDSP32 Processor
Provides an overview of the techniques involved when writing and integrating code for the LPDSP32
processor that is on RSL10.

Manuals in the Ipdsp32 folder:

* LPDSP32-V3 Block Diagram: provides a drawing of all the inputs, outputs, components and
process blocks

* LPDSP32-V3 Hardware Reference Manual: Describes the hardware aspects of the LPDSP32-
V3 core and its operations to provide an understanding of the core architecture and various
kinds of supported operations

o LPDSP32-V3 Interrupt Support Manual: Describes how interrupts are supported

» User Guide IP Programmers for LPDSP32-V3: Describes the C application layer, the flow
generally followed when any application is ported to LPDSP32, various tips for optimization
to make the best use of the processor and compiler resources, and certain things the
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programmers should be aware of when porting applications. It also provides a few examples
to show the usage of LPDSP32 intrinsic functions and to give an idea of how certain DSP
functions can be ported to and optimized for LPDSP32.

RSL10 Stand Alone Flash Loader Manual
Provides the information that you need to use the stand-alone flash loader. It describes the operations
that the flash loader can perform, and explains how to configure the flash loader to connect to an
RSL10 radio IC. The stand-alone flash loader is used to program, erase and read flash memory in
RSL10.
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Migrating to CMSIS-Pack

If you have an existing project and have not used the RSL.10 CMSIS-Pack before, this section is for you. Starting
from SDK 3.0, the RSL10 firmware is no longer bundled with the Eclipse IDE. The RSL10 Eclipse IDE has been
optimized and rebranded as the onsemi IDE, and the RSL10-specific firmware is now delivered exclusively as a
separate CMSIS-Pack that can be imported into the IDE. For future RSL10 releases, you only need to download and
import the updated CMSIS-Pack. There is no need to re-install the Eclipse IDE if it has not been updated.

Existing Eclipse project files from previous SDK releases are not compatible with the new onsemi IDE.
Fortunately, migrating your existing project into the new IDE to take advantage of the CMSIS-Pack standard is a
straightforward process, as shown in the next section.

A.1 MIGRATING AN EXISTING ECLIPSE PROJECT TO THE CMSIS-PACK METHOD

In order to tell whether your project is managed by CMSIS-Packs, check that a file with the .rteconfig extension is
present in the project folder. If not, your project is not managed by CMSIS-Packs and needs to be migrated. The easiest
way to migrate your existing Eclipse project to the new IDE is to start from one of the CMSIS-Pack RSL10 sample
projects, and follow these steps:

NOTE: This section assumes you know how to import the CMSIS-Pack and a sample application, as
shown in Chapter 3 "Getting Started with the Eclipse-Based onsemi IDE" on page 9.

1. Decide on which CMSIS-Pack sample project to import. It is best to import a CMSIS-Pack project that looks
similar (in terms of libraries used) to the existing project you would like to migrate. For example, if your
existing application uses the Heart Rate Profile, you might want to import the ble_peripheral server hrp sample
application as a reference.
Right-click the project and rename it as you wish.
Remove the source code from the sample project.
Copy over the source and header files from your existing project into the new one.
Open the RTE Configuration Wizard by double-clicking the .rteconfig file, and make sure all the software
components (libraries) required for your project are selected.
o Pay special attention to the Bluetooth components, such as the Bluetooth Low Energy Stack, Kernel, and
Profiles. Ensure that these components have the correct variants selected (such as release or release hci).
° Some libraries might have been removed, such as the weakprf.a. This library has been replaced by the
stubprf.c file that is automatically added together with the Bluetooth Low Energy Stack component, so
you no longer need to explicitly reference it.
° You can also remove (deselect) the software components that you do not need in your existing
application.
o If you change the .rteconfig file, make sure to save it, so that it can update your project settings
automatically (such as the library paths, includes, etc.) to reflect the newly added or removed software
components.

AN

6. Navigate to your project settings and add or remove the preprocessor symbol or include folders from your
existing project.
7. Build your application and make sure it builds correctly.
° In case of build errors related to missing components, files, or preprocessor symbols, go back to steps 5
and 6 and review your configuration carefully.
o If you encounter errors related to duplicated code, review the RTE folder in your application. Some files
that were common to multiple sample applications have been transformed into software components,
such as the BLE Abstraction, CMSIS-Drivers, etc.
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° For errors related to deprecated code or API changes, review the latest RSL10 CMSIS-Pack release notes
and check to see if there are any feature changes that could affect your project.

A.2 USING THE LATEST RSL10 FIRMWARE IN A PREVIOUS VERSION OF THE ECLIPSE-BASED IDE

We recommend always updating your installation to the latest version of the Eclipse-based onsemi IDE. However,
if your circumstances are such that this is impractical, you can manually update the RSL10 firmware files in a previous
version of the Eclipse-based IDE. If this is your case, try the following steps:

1. Download the RSL10 Software Package from www.onsemi.com/RSL10 and extract the RSL10 CMSIS-Pack
(ONSemiconductor.RSL10.<version>.pack) to any temporary folder.

2. Use a compressing tool, such as 7-Zip, and extract the contents of the
ONSemiconductor.RSL10.<version>.pack file.

3. Copy and replace the /ib and include folders from the CMSIS-Pack into your existing RSL10 SDK Installation
folder.

4. Clean and build your application. If the build has been successful, you can see that it now references the updated
libraries and include files.
In case of build errors, make sure to review the latest release notes from the CMSIS-Pack and check to see if
there are any features or bug fixes that affect your application.
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APPENDIX B

Arm Toolchain Support

There are several ways in which the onsemi IDE determines which Arm GNU toolchain to use when building.
Understanding how this works can help prevent confusion and frustration, when the development machine has several
versions of GNU toolchains installed.

B.1 BASIC INSTALLATION

The onsemi IDE supports the Arm toolchain by installing it in the arm_tools directory within the installed RSL10
software tools location. The build tools RM and Make are also included with the toolchain, to allow for an easier
building experience out of the box.

When the user starts the onsemi IDE with the IDE.exe program (whose shortcut is located in Windows menu
items), the arm_tools\bin directory is added to the path, to give the onsemi IDE access to the toolchain installed with
the RSL10 software tools.

Conflicts with toolchain versions can occur in the onsemi IDE, if an Arm-based toolchain has been installed
elsewhere or already exists on the path, and the IDE selects that toolchain rather than the one included in arm_tools.

B.2 CONFIGURING THE ARM TOOLCHAIN IN THE ONSEMI IDE

All toolchain location options can be accessed by right clicking on the project in the Project Explorer view,
selecting Properties at the bottom of the pop-up menu, and choosing the Toolchains tab. The scope of the toolchain
path support is described below.

Global Path:
This is the path used by all workspaces/projects. The global path can be set in the Toolchains tab of
the project.

Workspace Path.
This is the path used by all projects in the current workspace.

Project Path:

This is the path used by the current project for its toolchain.
B.3 ADDITIONAL SETTINGS

Additional settings (other than the toolchain paths) are located within the MCU preference. These are:

¢ The Build Tools path (global, workspace, project-based) for tools such as Make and RM
¢ The SEGGER J-Link path (global, workspace, project-based) for the location of the SEGGER J-Link

executables. This replaces the Run/Debug string substitutions for J-Link previously used.
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Bluetooth is a registered trademark of Bluetooth SIG Inc. All other brand names and product names appearing in this document are trademarks of their respective holders.

onsemi and the onsemi logo are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi owns the
rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi
products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical”
parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license under its patent rights nor the
rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices
with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use onsemi products for any such
unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use,
even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative Action Employer. This literature is
subject to all applicable copyright laws and is not for resale in any manner.

Copyright 2024 Semiconductor Components Industries, LLC (“onsemi”). All rights reserved. Unless agreed to differently in a separate onsemi license agreement, onsemi is providing
this “Technology” (e.g. reference design kit, development product, prototype, sample, any other non-production product, software, design-IP, evaluation board, etc.) “AS IS” and does
not assume any liability arising from its use; nor does onsemi convey any license to its or any third party’s intellectual property rights. This Technology is provided only to assist users in
evaluation of the Technology and the recipient assumes all liability and risk associated with its use, including, but not limited to, compliance with all regulatory standards. onsemi
reserves the right to make changes without further notice to any of the Technology.

The Technology is not a finished product and is as such not available for sale to consumers. Unless agreed otherwise in a separate agreement, the Technology is only intended for
research, development, demonstration and evaluation purposes and should only be used in laboratory or development areas by persons with technical training and familiarity with the
risks associated with handling electrical/mechanical components, systems and subsystems. The user assumes full responsibility/liability for proper and safe handling. Any other use,
resale or redistribution for any other purpose is strictly prohibited.

The Technology is not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar or equivalent classification
in a foreign jurisdiction, or any devices intended for implantation in the human body. Should you purchase or use the Technology for any such unintended or unauthorized application,
you shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of the board.

The Technology does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or
UL, and may not meet the technical requirements of these or other related directives.

THE TECHNOLOGY IS NOT WARRANTED AND PROVIDED ON AN “AS IS” BASIS ONLY. ANY WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT, ARE HEREBY EXPRESSLY DISCLAIMED.

TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL ONSEMI BE LIABLE TO CUSTOMER OR ANY THIRD PARTY. IN NO EVENT SHALL
ONSEMI BE LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY NATURE WHATSOEVER (INCLUDING, BUT NOT LIMITED TO, LOSS OR
DISGORGEMENT OF PROFITS, LOSS OF USE AND LOSS OF GOODWILL), REGARDLESS OF WHETHER ONSEMI HAS BEEN GIVEN NOTICE OF ANY SUCH ALLEGED
DAMAGES, AND REGARDLESS OF WHETHER SUCH ALLEGED DAMAGES ARE SOUGHT UNDER CONTRACT, TORT OR OTHER THEORIES OF LAW.

Do not use this Technology unless you have carefully read and agree to these limited terms and conditions. By using this Technology, you expressly agree to the limited terms and
conditions. All source code is onsemi proprietary and confidential information.

]
PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: onsemi Website: www.onsemi.com

Literature Distribution Center for onsemi 800-282-9855 Toll Free USA/Canada

19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free Support:Phone: 421 33 790 2910

USA/Canada For additional information, please contact your local
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Sales Representative

Email: orderlit@onsemi.com
_______________________________________________________________________________________________________________|]

M-20836-012

www.onsemi.com

64



	RSL10 Getting Started Guide
	Table of Contents
	1. Introduction
	1.1  Overview
	1.2  Intended Audience
	1.3  Conventions

	2. Setting Up the Hardware
	2.1  Prerequisite Hardware
	2.2  Connecting the Hardware
	2.3  Preloaded Sample

	3. Getting Started with the Eclipse-Based onsemi IDE
	3.1  Software to Download
	3.2  onsemi IDE and RSL10 CMSIS-Pack Installation Procedures
	3.3  Building Your First Sample Application with the onsemi IDE
	3.3.1  Launching the onsemi IDE
	3.3.2  Importing the Sample Code
	3.3.3  Build the Sample Code

	3.4  Debugging the Sample Code
	3.4.1  Debugging with the .elf File
	3.4.2  Peripheral Registers View with the onsemi IDE


	4. Getting Started with Keil
	4.1  Prerequisite Software
	4.2  RSL10 CMSIS-Pack Installation Procedure
	4.3  Building Your First Sample Application with the Keil uVision IDE
	4.3.1  Import the Sample Code
	4.3.2  Build the Sample Code
	4.3.3  Debugging the Sample Code
	4.3.3.1  Preparing J-Link for Debugging
	4.3.3.2  Debugging Applications



	5. Getting Started with IAR
	5.1  Prerequisite Software
	5.2  RSL10 CMSIS-Pack Installation Procedure
	5.3  Building Your First Sample Application with the IAR Embedded Workbench
	5.3.1  Import the Sample Code
	5.3.2  Building the Sample Code
	5.3.3  Debugging the Sample Code
	5.3.3.1  Debugging Applications



	6. Resolving External CMSIS-Pack Dependencies
	6.1  External CMSIS-Pack Dependencies
	6.2  Resolving External Dependencies

	7. Advanced Debugging
	7.1  Printf Debug Capabilities
	7.1.1  Adding Printf Debug Capabilities

	7.2  Debugging Applications that Do Not Start at the Base Address of Flash
	7.3  Arm Cortex-M3 Core Breakpoints
	7.4  Debugging with Low Power Sleep Mode
	7.4.1  Downloading Firmware in Sleep Mode


	8. More Information
	8.1  Folder Structure of the RSL10 CMSIS-Pack Installation
	8.2  Documentation
	8.2.1  Documentation Included with the CMSIS-Pack
	8.2.2  Documentation in the RSL10 Documentation Package


	A. Migrating to CMSIS-Pack
	A.1  Migrating an Existing Eclipse Project to the CMSIS-Pack Method
	A.2  Using the Latest RSL10 Firmware in a Previous Version of the Eclipse-Based IDE

	B. Arm Toolchain Support
	B.1  Basic Installation
	B.2  Configuring the Arm Toolchain in the onsemi IDE
	B.3  Additional Settings


