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EVAL BOARD USER’S MANUAL
INTRODUCTION

This document helps you get started with the Bluetooth Low Energy IoT Development Kit (B-IDK). The B-IDK is a
comprehensive node—to—cloud and a modular IoT platform that allows development of various BLE based use cases. Along
with the hardware and software, the B-IDK includes a mobile app to interact with sensors and actuators.

The B-IDK features RSL10, Industry’s lowest power Bluetooth 5 SoC and comprises of a baseboard (BDK-GEVK) and
several sensor and actuator daughter cards. For a complete listing of available daughter cards, please visit
https://www.onsemi.com/B-IDK. The daughter cards connect to the baseboard, via the two PMOD connectors and/or the
Arduino connector to enable various use cases.

Scope

This document covers the hardware setup, software architecture, B-IDK documentation and provides instructions on
downloading firmware to the board. The details regarding the mobile app and cloud connectivity are not covered in this
document.

HARDWARE

e BDK-GEVK - B-IDK Baseboard

® Daughter Cards — Optional

o BDK-DCDC-GEVB - Power Shield For Use With Higher Power
Daughter Cards — Optional

Default Configuration
The BDK-GEVK is shipped with the following jumper configuration. As the board supports OBD, there is no need for an
external debugger. In case an external debugger is used, connect it to SWD header, J6.

Powering the Board
Multiple options are available to power the BDK-GEVK.
e USB
® Coin Cell (CR2032)
® External AC/DC Adapter plus power shield a U Ehh . . L
(BDK—DCDC—GEV]E) PP OLC’J @ s e
® External Supply : 3 4
When higher power daughter cards (listed below) are ;
attached to the baseboard, external supply either using the
power shield or direct is required.

Higher Power Daughter Cards

; . BLE pouer
e D-LED-B-GEVK Dual LED Ballast % B e s

® D-STPR-GEVK Dual Stepper Motor Driver
e BLDC-GEVK BLDC Motor Driver
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UsB
The B-IDK can be powered via the USB port when the use case doesn’t need any higher power daughter cards. An example

configuration with the baseboard and a couple of sensor boards is shown below.

@111

Coin Cell
Once the firmware is flashed onto the baseboard, a coin cell (CR2032) may be used to power the system. Similar to USB

based power supply, this method of powering is for use cases that don’t utilize the higher power daughter cards. The jumper
configuration must match the below table to allow for various power modes.

Table 1. JUMPERS

J11 J12 Usage
IN X Programming and Power over USB

X IN After programming. Only RSL10 is powered.

IN IN After programming. Both RSL 10 and OBD Microcontroller are powered

External AC/DC adapter plus power shield
(BDK-DCDC-GEVB)

For use cases that utilize higher power daughter cards, an external AC/DC power supply (Ex: SMI24-12-V-P6) plus the
power shield (BDK-DCDC-GEVB) are needed to power the system. While the 3.3 V supply to the baseboard is provided by
the power shield via the Arduino connector, power cables (Green connector) are required between BDK-DCDC-GEVB and
the higher power daughter card. For firmware flashing and debugging, the USB cable may be plugged in simultaneously with
this mode as shown below.

power cabling
from dede.

goover shield

External Supply
The B-IDK can be powered by an external supply via J13. In this mode, the battery cannot be installed. Jumpers J11 and

J12 must be installed.
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SOFTWARE

The B-IDK software allows for rapid development of various use cases. This section details the prerequisites and detailed
steps in downloading firmware onto the baseboard.
Prerequisites

1. Install 64-bit version of Java from https://www.java.com/en/download/

2. Install J-Link Version 6.20f or later from https://www.segger.com/downloads/jlink (select J-Link software and
documentation pack)

3. Download and “Install RSL10 Software Development Kit (SDK) Installer” from
http://www.onsemi.com/PowerSolutions/supportDoc.do?type=software&rpn=RSL10
a. Download the RSL10 SDK Getting Started Guide and RSL10 SDK Oxygen Eclipse CMSIS pack from the
above site. All of these are highlighted in the picture below. Save the CMSIS pack in a folder, for example,

C:\cmsis_packs
T et ey et tysie |
RSL10 Bluetooth Mesh Getting Started Guide NEW

RSL10 Mesh Getting Started Guide (734kB)
RSL10 Mesh Package (8386kB)

RSL10 Mesh Release Notes (7kB)
| RSL10 SDK Getting Started Guide (1775kB)
RSL10 LPD5P32 Package (9325kB)
OMNSemiconductor.RSL10.2.1.10 (29637kB)
RSL10 SDK Release Notes (22kB)

RSL10 Bluetooth Mesh Package MEw
RSL10 Bluetooth Mesh Release Notes NEW
IRSLIO SDK Getting Started Guide Hew
RSL10 SDK LPDSP32 Package NEW
[RsL10 SDK Oxygen Edlipse CMSIS Pack wew |
RSL10 SDK Release Notes WEW

IRSLIO Software Development Kit (SDK) Installer 2.1 ﬂ NEW I
RSL10 Software Documentation Package MEW

RSL10 Softw
RSL10 Softw

RSL10 Development Tools (435874kB)

RSL10 SDK Documentation Package (35955kB)
RSL10 SDK Release Notes History (43kB)
RSL10 SDK Signature Files (1kB)

RSL10 SDK Utility Apps (7645kB)

€ Release Notes History Hew
& Signature Files NEW
RSL10 Software Utility Apps New

4. Download the B-IDK CMSIS pack from https://www.onsemi.com/B-IDK and save it in the same folder as the
RSL10 CMSIS pack (see 3.a above)

The next section provides details on importing the downloaded CMSIS packs into the SDK.
Importing CMSIS Packages

5. Launch the RSL10 SDK
NOTE: Please import RSL10 CMSIS pack first as the B-IDK CMSIS pack (step 4 in the Prerequisites section) depends

on the RSL10
6. Refer to Chapter 3 of RSL10 SDK Getting Started Guide (step 3.a) for step—by—step instructions on importing the
CMSIS packs.
7. Once the two packs are successfully imported, they can be viewed in the CMSIS pack manager perspective as shown
below

2 eclipse-workspace - Eclipse

File Edit Navigate Search Project Run Window Help

o L io F - @RS iIBABE SO
H Devices B Boards & E@|% = O @packs 1 [ Examples

E@|@ 3 @i Y= O = packProperties &
type filter text Search Pack type filter text

Board Summary Pack

Action Description 4 £ ONSemiconductor.BDK.04.0
4 % All Boards 2 Boards 4 * Device Specific 2 Packs ONSemiconductor:Bluetooth Development Kit selected » B Boards
» B Bluetooth Developm RSL10 © % ONSemiconductorBDK % Uptodate . BDK-GEVK Library and Example Pack » 4 Components
» B RSL10 Evaluation Bo RSLLO » %8 ONSemiconductorRSL10  [$ Upto.date., ON Semiconductor RSL10 Device Family Pack » T Bxamples
* Generic

Software Packs with generic content not specific to a devi..
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Compiling and Flashing

EVBUM2589/D

8. Choose an example (for example, pr_shield_example) to flash by copying it to the workspace.

=) eclipse-workspace - Eclipse
File Edit Navigate Search Project Run Window Help
(nlhd |mi@®~via

H B Boards %3

type filter text

Board Summary
4 % All Boards 2Boards
» Bl Bluetooth Developr RSL10
» Bl RSL10 Evaluation Bo RSL10

%W BS M ioF il

BEE®/% Y= 0 gp

% Examples 52

Search Example

Example

O Only show examples from installed packs | @ | @ ¢

Action Description

Battery Service Example (Bluetooth Devel® Copy. | Example usage of BDK Battery Service Profile

BDK Push Button Example (Bluetooth Devi® Copy. . Simple example on how to generate events when on-boa
bak_blinky (Bluetooth Development Kit) @ Copy... Example that blinks the on-board LED

BME680 Sensor Example (Bluetooth Devel® Copy. | Uses BMESS0 located on MULTI-SENSE-GEVB to measure

BNOO0SS5 Sensor Example (Bluetooth Deve

Custom Service Firmware (Bluetooth Devel® Copy | Exposes sensor data over Cusrom Service BLE Profile,
IDK Custom Service Example (Bluetooth (¥ Copy . Example usage of IDK Custom Service Profile
LED Ballast Shield Example (Bluetooth De{$. Copy. Control two LEDs connected to D-LED-B-GEVK

NOA1305 Sensor Example (Bluetooth Dey

Copy. . Measure Ambient Light levels by using NOA1305 sensor o

PIR Shield Example (Bluetooth Developm € Copy. | Example that blinks on-board LED when motion is detect.
Software Timer Example (Bluetooth Deve[# Copy. | Example showing Ticker, Timeout and Timer use cases of
Stepper Shield Example (Bluetooth Devel  Copy. | Control two stepper motors via D-STPR-GEVB

% Copy . Uses BNODSS located on MULTI-SENSE-GEVB to determin...

E=EEc.1}

Quick Access | &5 | E
B® ¥¢

Pack Properties 52

type filter text

4 ONSemiconductor.BDK.04.1
> B Boards

& Components

4 T Examples

Battery Service Example (Bluetooth Development Kit)
BDK Push Button Example (Bluetooth Development Kit)
Bak blinky (Bluetooth Development

»  Custom Service Firmware (Bluetoo!
IDK Custom Service Example (Bluetooth Development Kit)
LED Ballast Shield Example (Bluetooth Development Kit)

NOA1305 Sensor Example (Bluetooth Development Kit)
PIR Shield Example (Bluetooth Development Kit)
Software Timer Example (Bluetooth Development Kit)

» Stepper Shield Example (Bluetooth Development Kit)

NOTE: Once the example is copied, it can be viewed under Project Explorer. All source files including main are located
in the src folder.

5 Project Explorer % B%]e ¥= 0 Bmaincx
5 ics_example 11 /7 LUNULLIUNS. DY USLHE UILS> SUILWAIE aiiu/ Ul UULUNIEHLaLLUI, YUU agice L uie
P 12 // limited terms and conditions.
4 1= pir_shield_example U3 [ mmmmmm e
» 4% Binaries 14 #include <stdio.h>
> [ Includes 15 #include <BDK.h>
» = Debug 16 #include <BDK_Components.h>
v & include 17 .
. & RTE 18 #include “"main.h"
19
“ 9= int main(void)
21 {
abstracthtml 2 int32 t retval = @;
4 pir_shield_example.rteconfig 3
= sectionsld 4 /* Initialize BDK library, set system clock to 8MHz. */
25 BDK_Initialize();
Lv}
27 /* Initialize LED */

BDK_LED Init();
printf("\r\n\nBDK - PIR Motion Detection Example.\r\n\n");

/* Initialize PIR to call callback function when motion is detected. */
retval = NCS36@008_PIR_Initialize();

ASSERT_DEBUG(retval == HAL_OK);
NCS3600@_PIR_AttachCallback(&PIR_MotionEvent);

W

W
FTUEWNRE® O @

9. Right click and build the project. This creates binaries to be flashed to BDK-GEVK.
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%5 Project Explorer &2 A% & Y= 0 ¢ pishield_examp erteconfig  [€ mainc 2
=% ics_example e et L T T
4|5 pir shield exam New » |right (c) 2018 Semiconductor Components Industries LLC
GoInto /a "ON Semiconductor™). All rights reserved.
> 5 Indludes - software and/or documentation is licensed by OM Semiconductor under
- Open in New Window ited terms and conditions. The terms and conditions pertaining to the
v E’PEI’UQ s i e Temiirel] » jware and/or documentation are available at
I & Include /v .onsemi. com/site/pdf/ONSEMI_T&C.pdf ("ON Semiconductor Standard
- & RTE Copy CGrl+C  |c and Conditions of Sale, Section 8 Software™) and if applicable the
b & src Paste Ctrl+V'  pware license agreement. Do not use this software and/or documentation
@ abstracthtml| % Delete Delete |ss you have carefully read and you agree to the limited terms and
4 pir_shield_exa Remove from Context Ctrl+Alt+Shift+Down  |itions. By using this software and/or documentation, you agree to the
B SEthiDHS.h; Source » |ted terms and conditions.
Move... 1R
e e <stdio.h>
Rename... F2 e <BDK.h>
a1 Import.. e <BDK_Components._h>
i Export.. i
e "main.h"
& CMSIS C/C++ Project C
Build Project | n(void)
Clean Project
1 Refresh 5 [32_t retval = 8;
Cl Project
REE AL : Tnitialize BDK library, set system clock to 8MHz. */
Close Unrelated Projects | Tnitialize();
Build Targets 4
Index b Tnitialize LED */
) ) : | LED_Init();
Build Configurations 4
Shaw in Remote Systems view ntf("\r\n\nBDK - PIR Motion Detection Example.\r\n\n");

NOTE: If the binaries are not seen, press F5 (refresh)
10. Once the build is done, the code is ready to be flashed to the BDK-GEVK. Select the project (pir_shield_example),
and go to debug configurations as shown below.

File Edit Source Refactor Mavigate Search Project Run Window Help

N O B~ R~ Ri®~iDiN|Si%bigy e @v@@v@avqﬂa@@ FoiRE NS e
& Project Explorer &2 BES|e =0 B main‘‘lﬂ/lp|r_5hleld_e)(ample Debug
I 5 ics_example i; "/; Debug As D e e
4|5 pir_shield_example| 13 7/ Debug Configurations.. I _____________
- 3%, Binaries 14 #i Organize Favorites...
i & Includes 15 #include <BDK.h>
» = Debug 16 #include <BDK_Components.h>
I (= include :1? : [ "
. # RTE 18 #include "main.h
19
& src 2= int main(void)
¢ g mainc 14
@ abstract.html 2 int32_t retval = 8;
4 pir_shield_example.rteconfig 3
=l sections.|d 4 /* Initialize BDK library, set system cloc
5 BDK_Initialize();
6
www.onsemi.com
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11. Double click GDB Segger J-Link Debugging to create the debug configuration for the selected example.

2 Debug Configurations

Create, and run

IR

type filter text
[E] C/C++ Application
C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[E] ¢/C++ Remote Application
GDB Hardware Debugging
[©] GDB OpenOCD Debugging

I‘ GDB SEGGER J-Link Debugging I

[E pir_shield_example Debug
8 Launch Group
i Launch Group (Deprecated)

3

Name: pir_shield_example Debug

Project:
pir_shield_example

C/C++ Application:
Debug\pir_shield_example.elf

Build (if required) before launching

[ Main_%# Debugger| ¥ Startup| %~ Source| ] Common

Browse...

Variables... l l Search Project.. l l Browse...

)

Build Configuration: | Select Automatically

-]

() Enable auto build

(@) Use workspace settings

(©) Disable auto build
Configure Workspace Settings.

12. The debug configuration for the selected example is automatically saved and there’s no need to re—create it

13. On the Debugger tab, set RSL10 as the device name. Click Debug to launch the code.

& Debug Configurations

Create, manage, and run configurations

RIS
type filter text

[€] C/C++ Application
[E] C/C++ Attach to Application
[E] C¢/C++ Postmortem Debugger
[E] €/C++ Remote Application
[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging

4 [£] GDB SEGGER J-Link Debugging

[€] pir_shield_example Debug

& Launch Group
& Launch Group (Deprecated)

Filter matched 10 of 10 items

@

Name: pir_shield_example Debug

[l Main| %5 Debugger | & Startup| & Source| ] Common

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

Executable:

${jlink_pathl/§{jlink_gdbserver}

[] Connect to running target

Bro

Actual executable: C:/Program Files (x86)/SEGGER/JLink_V634c//JLinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the
| Device name: RSL10 |
~)Big

Endianness: @) Little

Cannection: @uss  Or

Interface: @SWD  ©JTAG

Initial speed: O Auto () Adaptiv @) Fixed
GDB port: 2331

SWO port: 2332

(USB serial or IP name/address)

1000 kHz

<

14. For application debugging, confirm perspective switch by clicking Yes.

[}

Verify downloads Initialize registers on start

project properties page)

| »

Revert Apply

1l

Supported device names

[ Debug || close

retval & Confirm Perspective Switch

dalize
tializ

dalize
I Init(

"\ri\n\

dalize
= NCS3
DEBUG(
10_PIR_

[]Remember my decision

Do you want to open this perspective now?

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates
views for displaying the debug stack, variables and breakpoint management.

x5

www.onsemi.com
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15. The debug session is now launched. Click Resume (F8) to start the target CPU

2 edlip: pace - pir_shield_e
File Edit Source Refactor ﬂavliale Search Project Run Window Help

Dl | @@ il

45 Debug £

4 i pir_shield_example.elf

4 (f® Thread #1 57005 (Suspended : Breakpoint)

= main0 at mainc:
» JLinkGDBServerCLexe
+8 arm-none-eabi-gdb
48 Semihosting and SWV

[8 main.c %

®

Resume (F8)

4+ [2] pir_shield_example Debug [GDB SEGGER J-Link Debugging] Name

22 0x10025a

EVBUM2589/D

- Eclipse

2D

| |SiBi~O0rQrids s~ ERE R AKCR AR

¥ 7= 8 w-Variables %

- retval

L1 47 LURULLIGNS. Dy USLIE LS SUILWEIE @i/ VI UULUNENLALIGH, YUU GEITE LW Lie
12 // limited terns and conditions.
13 [ e e s e S

14 #include <stdio.h>
15 #include <BDK.h>

17
18 #include "main.h"
g

20 int main(void)

#include <BDK_Components.h>

21 {
222 int32_t retval = 0;
23
24 /* Initialize BDK library, set system clock to 8MHz. */
25 BDK_Initialize();

© Console 5 | &) Tasks [ Problems @ Executables & Terminal & Debugger Console [ Memory
pir_shield_example Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe

Read 2 bytes @ address 0x@01029B8 (Data = 0x4D3C)
Read 4 bytes @ address 0x00102AAC (Data = 0x001053D4)
Read 2 bytes @ address @x@01029BA (Data = 0x483D)
Read 4 bytes @ address 0x00102AB2 (Data = 0x90042000)
Read 2 bytes @ address @x@01029BC (Data = 0x4295)
Read 2 bytes @ address @x@01029BE (Data = 0x4A3D)
Read 4 bytes @ address 0x001024B6 (Data = 0x53002000)
Read 2 bytes @ address @x001029C@ (Data = 0xD908)

Type
int32_t

Quick £

Value
-536813312

= B E outline % Bl R
- o stdioh
= BDKh
=1 BDK_Componentsh
o mainh
main(void) : int
© PIR_MotionEvent(void) : void

=)
.

Logging/Debugging

For logging/debugging the downloaded Firmware, either Eclipse or J-Link RTT may be used. This section provides
instructions for both.
Using Eclipse

16. Click the Open a Terminal Icon

& eclipse-workspace - Source not found. - Eclipse
Eile Edit Navigate Search Project Run Window Help
n B
% Debug &2
4 pir_shield_example Debug [GDB SEGGER J-Link Debugging]
4 & pir_shield_example.elf
@ Thread #1 57005 (Running : User Request)
s JLinkGDBServerCL.exe
1 arm-none-eabi-gdb
s Semihosting and SWV

Open a Terminal (Ctrl+Alt+Shift+T) ]

www.onsemi.com
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17. Enter the values shown below and launch the session. The incoming events are printed on the terminal window.

£ Launch Terminal = [

Choose terminal: [Telnet Terminal "J
Settings
Hosts: [ '] E]
Host: localhost
Port: 19021 -

Timeout (sec): 5

End of Line: [CR+NUL v]

Encoding: | Defauit (150-8859-1) -

[ ok ]| cance |

S eclipse-workspace - Source not found. - Eclipse
File Edit Navigate Search Project Run Window Help

Tmifs2 | Bi@® iR pumdze eS| SR O RS A ifrH YD
45 Debug 2 ¢|i* ¥ = B o= varal
4[] pir_shield_example Debug [GDB SEGGER J-Link Debugging] Name

4 @ pir_shield_example.elf
+# Thread #1 57005 (Running : User Request)
M JLinkGDBServerCLexe
48 arm-none-eabi-gdb
J Semihosting and SWV

& main.c [€] Oxdeadbeee &2
Break at address "Oxdeadbeee” with no debug information available, or outside of program code.

View Disassembly.

Configure when this editor is shown

= Console ¥ Tasks [ Problems 3 Executables| & Terminal 2 | & Debugger Console

& Telnet localhost (8/27/18 8:50 AM) &

SEGGER J-Link V6.34c - Real time terminal output

J-Link OB-SAM3U128 V3 compiled Jul 12 2018 12:17:50 V3.0, SN=483035634
Process: JLinkGDBServerCL.exe

PIR: Motion detected at 368662 ms.

PIR: No motion at 376868 ms.

PIR: Motion detected at 518577 ms.

PIR: No motion at 520783 ms.

PIR: Motion detected at 521608 ms.

PIR: No motion at 523814 ms.

www.onsemi.com
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Using J-Link RTT
18. After step 14 is done, open J-Link RTT viewer (should be installed when J-Link software package was installed per
Step 2)

SEGGER
J-Link V6.34¢
B J-Flash Lite v6.34c
B8] J-Flash SPIV6.34c
TN J-Flash V6.34c Peter Gergely
BN J-Link Commander V6.34c

J-Link Configurator V6.24c DiEEmETE
J-Link DLL Updater V6.34¢ Pictures
B J-Link GDB Server V6.34c
Bl -Link JTAGLoad V6.34c Music
J-Link License Manager V6.34c

E J-Link RDI Config V6.34c Computer
J-Link Registration V6.34c
J-Link Remote Server V6.34c(Tuni Control Panel
J-Link Remote Server V6.34c
BA J-Link RTT Client V6.34c Devices and Printers
AW T Lonaer V24 Default Programs
I %J—Link RTT Viewer V6.34c -
Bl J-Link SWO Viewer V6.34c
Bl J-Mem V6.34c
License Agreement V6.34c
B Remove J-Link V6.34c

Mannale

Help and Support

19. Select USB and click OK

Bl -Link RTT Viewer V6.34c (s @] =]

JJ] )-Link RTT Viewer V6.34c | Configuration |5 |[mtsml

orrtp J-Link
[ serial No

TCP/IP

Existing Session

Specify Target Device

v [l
Target Interface & Speed

SWD ~ | [a000kHz -]

Script file (optional)

RTT Control Block
(@) Auto Detection Address ) Search Range

oK Cancel ]

‘ Enter “ Clear

Ready. == 0.00 MB

20. RTT prompts you to select the appropriate microcontroller. Select RSL10 and click OK. The serial terminal is ready
to use and the events from RSL10 can be observed by clicking the All Terminals Window.

www.onsemi.com
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[l J-Link RTT Viewer V6.34c o= || B &R

Log All Terminals Terminal 0

¢ J-Link V6.34c Device Selection

‘0' The selected device "UNSPECIFIED" is unknown to this version of the J-Link software.

Flease make sure that af least the care J-Link shall connect io, is selected,
Proper device selection is required ta use the Hink internal flash loaders
forflash download or unlimited flash breakpoints.

For gome devices which require a special handling, selection of the corectdevice is important.

Enter H Clear |
Ready. Establishing J-Link connection... 0.00 MB

SEGGER J-Link V6.34c - Target device settings 5
Filter -
Manufscturer Device Care Little endian -
* ~| |RsLigf [ = Erra——

Manufacturer | Device ‘ Core ‘ MNumCa. | Flash sizel R size ‘
OM Sermicond... RSL10 Cortex-h3 r2pl 1 390 KB 24KB

Selecta device for J-Link.

Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well
as flash download modification of flash memory during & debug session as well as unlimited

Cancel
breakpoints in flash memary (Flash Breakpoints)

In case of doubt, select the first entry in the list. "Unspecified Device".

[l J-Link RTT Viewer V6.34c
Eile Terminals Input Logging Help

Log All Terminals Terminal 0

Enter ” Clear

RTT Viewer connected. 0.000 MB

www.onsemi.com
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[l J-Link RTT Viewer V6.34c [E=S Bl 5|

File Terminals Input Logging Help

Enter || Clear

RTT Viewer connected. 0.000 MB

NOTE: You may reset (PB_RST) the BDK-GEVK (shown below) to launch RTT terminal without needing to launch
Eclipse

reset button

SOFTWARE ORGANIZATION
For users modifying the example code and building new projects, the following sections detail the B-IDK software
organization. The stack overview is shown below.

Custom Service Other
Application Application

Custom Service Protocol

‘ 9x Shield Libraries ‘ ‘ SPIBridge Driver ‘
Custom Service Dependency
BLE Service
| 10 Expander Driver |
| BLE Stack | | HAL Drivers |
| Kernel | ‘ stdio |

| libc

B-IDK CMSIS Software Organization
CMSIS pack and the associated software components handle multiple evaluation boards as different bundles of the
standardized Board Support Cclass.

® This bundle shows only components supported by ON
Semiconductor for a given board
® No confusing component variants
Common libraries and HAL are in a separate group within the Device class

www.onsemi.com
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Chundle

Components

Cvariant Description

Board support package for BDK-GEVK evalution board

Board specific libraries

(On-board LED support

(On-board push button support

16-bit 12C 10 Expander library

IDK Shields Support for Arduino / PMOD extension boards
[PIR Motion detection using NCS36000
Measure Ambient light levels using NOA1305 ambient light sensor
rev2.1 Combines 3 sensors: BMEBE0, BNOOS5, NOA1305
D-STPR-GEVK
ICS Protocol Libraries that allow connected BLE devices to take control over sensors / actuators using ICS Semvice.

System Node tf_’rotc:ol implementation and sytem node used by other sensor / actuator nodes.
PIR Node Exposes motion data provided by NCS36000 from PIR-GEVB
IALS Node Exposes ambient light levels measured by NOA1305 from ALS-GEVB
ENV Node Exposes environmental data measured by BMEESO from MULTI-SENSE-GEVB
IAQ Node Exposes absolute orientation measured by BNOOS5 from MULTI-SENSE-GEVB
STPR Node |Allows remate control of two stepper motors connected to D-STPR-GEVB.
LEDB Node |Allows remote control of two power LEDs connected to D-LED-B-GEVK
BLDC Node [Allows to remote control BLDC motor connected to BLDC-GEVE.

Il —

Platform independent software drivers for controlling of various external IC

Ambient Light Sensor

Dual LED Driver and Power Ballast, for Automotive Front nghtlng, 1.6 A, 2nd Generation

[Ambient Light Sensor with I2C Interface and DarkCurrent Compensation

Motor Driver

Environmental Sensor

Micro—stepping stepper motor driver with SPI interface for bipolar stepper motors
Sensor-less Three-phaseBrushless DC MotorController, with GateDrivers, for Automotive

Low powsr gas, pressure, temperature & humidity sensor

Motion sensor

Intelligent 3-axis absolute orientation sensor

Touch Sensor

Capacitance-Digital-Converter for Electrostatic Capacitive Touch Sensors

RSL10 Peripheral abstraction layers for BDK applications.

Event Kemel wrapper for BDK applications

Library for executing multiple event handlers when an event occurs

[Allows to create multiple timer events while using only single hardware timer.

Redirects standard library output calls (printf, ...) to specified channel

Output is transmitted using UART peripheral

Output is transmitted over SWD using the on-board or external J-LINK deug probe

Board Support

Exposes current battery level to connected client and application.
IDK Custom Service used to transmit sensor data using ICS Protocol library
BLE Peripheral Server implementation for BDK applications.

® Libraries to support BDK-GEVK, GPIO Expander, Various daughter
cards and custom protocol (required for the mobile app)

4 £ ONSemiconductor.8DK.1.0.0
4 Bl Boards
& O DK-GEVK

4 ¢ Components

. @ Device
4 @ Libraries
@ LED
# Button
@ PCA9ESSE
4 & IDK Shields
» ¢ NOA1305_ALS
% NCS36000_PIR
@ BME680_ENV
# BNO035_NDOF
# AMIS30543_STPR
v & NCV78763_LED
4 9 1CS Protocol
# System Node
@ ALS Node
# PIR Node
@ ENV Node
# STPR Node
# LEDB Node
» & BLE
© @ Components
v O Examples
© % Packages

www.onsemi.com
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® [ ibraries attached to board support

Device

4 8 ONSemiconductor.BDK.1.0.0
4 Bl Boards
Bl ONSemiconductor:BDK-GEVK
4 & Components
» @ Device
. @ Board Support
- ¢ BLE
| + ¢ Components |
» @ Motor Driver
> @ Ambient Light Sensor
> @ LED Driver
» @ Environmental Sensor
> @ Motion Sensor
» % Examples
» %4 Packages

® Abstraction layers for interfaces, timers, AES, serial re—direction, etc.

BLE
® Peripheral Server Support

4 # ONSemiconductor.BDK.1.0.0
4 Bl Boards
Bl ONSemiconductor:BDK-GEVK
Components
4 % BDK
@ HAL
¢ Scheduling
@ Event Callback
@ Software Timer
@ AES
> @ Output Redirection
» @ Board Support
> @ BLE
. % Components

> [ Examples
. %5 Packages

4 {3 ONSemiconductor.BDK.1.0.0
< B Boards
B ONSemiconductor:BDK-GEVK
4 4 Components
> @ Device
> @ Board Support

@ Peripheral Server
@ BASS
@ ICS
> % Components
. % Examples
. #5 Packages

www.onsemi.com
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CONFIGURATION SETUP

System settings can be configured directly from within the CMSIS pack. Each example is equipped with basic system
configuration that covers three main categories. These are accessible in the RTE/BDK folder within the project. Each system
configuration starts with “RTE_”. As shown below, opening the RTE _... header files using the CMSIS configuration wizard
(right click on the header file), displays the configuration table. Various application specific parameters can be set. This allows
pre—configuration of RSL10 without the need for explicit programming.

File Edit Source Refactor Navigate Search Project Run Window Help

MG D -4 -Gi® B s ShiE-&-B-Cris-0 - Ari®s S -iRADDeid~ sl
& Project Explorer % E®|® =0 [Emancs
4 & noal305_example 5
¢ @l Includes 2 // Copyright (c) 2018 Semiconductor Components Industries LLC
> & include // (d/b/a "ON Semiconductor"). All rights reserved.
a % RTE // This software and/or documentation is licensed by ON Semiconductor under
4 (= BDK

// software and/or documentation are available at

> [# BDK_PushButton.c [ONSemiconductor:BDK__ // http://www.onsemi.com/site/pdf/ONSEMI_T&C.pdf ("ON Semiconductor Standard
b [& BDK_Taskc [ONSemiconductor:BDK Librari // Terms and Conditions of Sale, Section 8 Software") and if applicable the

b [€ BDK.c [ONSemiconductor:BDK. Libraries.Co 9 // software license agreement. Do not use this software and/or documentation
» [& EventCallback.c [ONSemiconductor:BDK.LIY 1@ // unless you have carefully read and you agree to the limited terms and

11 // conditions. By using this software and/or documentation, you agree to the

3
4
5 // limited terms and conditions. The terms and conditions pertaining to the
6
7
8

b [& HAL_clock.c [ONSemiconductor:BDK Librar
& - o N 12 // limited terms and conditions.

» [& HAL_error.c [ONSemiconductor:BDK Librari 725
¢ [& HAL_I2C.c [ONSemiconductor:BDK Librarie| 14 #include <stdio.h>

» [ HAL_SPLc [ONSemiconductor:BDK Libraried 15 #include <BDK.h3>

b [ HAL_UART.c [ONSemiconductor:BDK Librall 16 #include "BDK_Components.h"

b [t HALc [ONSemiconductor:BDK Libraries.Co 17

b [g 12C_RSbxx.c [ONSemiconductor:BDK.Librar ig #include "main.h"

b [& NOA1305_ALS.c [ONSemiconductor:BDK.C( . . .
e N 20~ int main(void)
b [% noal305.c [ONSemiconductor:BDK.Compe 21 {
v 8 PCA9655E.c [ONSemiconductor:BDK.Comp 22 int32_t status = 0;
I v [ RTE_BDK.h [ONSemiconductor:BDK Librarle 23
> I8l RTE_PCA9655E.h [ONSemiconductor:BDK.C| 24 BDK_Initialize();
> [B RTE_SoftwareTimerh [ONSemiconductor:8 25

m

+ [ SEGGER_RTT printf.c [ONSemiconductorB[ ;‘; printf("\r\nAPP: NOA1365_ALS example.\r\n");
» [ SEGGER RTT.c [ONSemiconductar:80KLib) | 55 status = NOA13@5_ALS_Initialize();
» [& SoftwareTimer.c [ONSemiconductorzBDK L] 29 ASSERT DEBUG(status == 0);
b [& SPI_RShowc [ONSemiconductor:BDK Librari 30
b [& stimer.c [ONSemiconductor:BDK Libraries.S| 31 status = NOA13@5_ALS_StartContinuous(APP_ALS_PERIODIC_INTERVAL_MS,
> [& syscalls_segger_rtt.c [ONSemiconductor:BD) 32 &ALS_ReadCallback);
b [# USART_RSLxx.c [ONSemiconductor:BDKLik| 33 ASSERT_DEBUG(status == 0);
s & RTE a8 7y II'\lt'v SUl Lwal'e diuysurr ul'JLl:IIIIEIILdLlUII 15 LiLElseu Uy-U\:l <
5 // limited terms and conditions. The terms and conditior
4 = BDK 6 // software and/or documentation are available at
» [& BDK PushButton.c [ONSemiconductor:BDK 7 [/ http://www.onsemi.com/site/pdf/ONSEMI_T&C.pdf ("ON Sen
» [% BDK_Task.c [ONSemiconductor:BDK Librar & // Terms and Conditions of Sale, Section 8 Software™) anc
> [ BDK.c [ONSemiconductor:BDK Libraries.Co 9 // software license agreement. Do not use this software
> [& EventCallback.c [ONSemiconductor:BDKLIt 10 // unless you have carefully read and you agree to the 1i

11 // conditions. By using this software and/or documentati

* HAL_clock.c [ONSemiconductor:BDK Librar
& - - oo 12 // limited terms and conditions.

» [& HAL error.c [ONSemiconductor:BDK Librari 13
» [& HAL_I2C.c [ONSemiconductor:BDK Librarie| 14 #include <stdio.h>
> [ HAL_SPLc [ONSemiconductor:BDK Libraries 15 #include <BDK.h>
> [ HAL_UART.c [ONSemiconductor:BDK Librai 16 #include "BDK_Components.h”
> [8 HALCIONSemiconductor:BDK | ibraries Caol 17
- BI2C New v [in.h"
» BNOA  ppen \
> [& noal Open With v [§ C/C++ Editor
- [ pca Show in Local Terminal v | i CMSIS Configuration Wizard |
» |lml RTE_ s p— L¢3 Generic Text Editor
- | RTE| = EUF?’ Ct’l *V = TextEditor
- B RTE, | £%°€ v i
. [ SEG ® Delete Delete | = System Editor \n");
& 566 Remove from Context Ctrl+Alt+Shift+Down | £ In-Place Editor
i v Default Editor
.+ [& Softy Source
» % SPLF Moye.. Other...
> @stimg  RENMme.. F2 I Noa13e5_ALS_StartContinuous(APP_ALS PERTODI(
» [ syscd 1 Import... &ALS_ReadCallback);
» [8 USAI i Expart.. EBUG(status == 0);
A brief description on the header files is given below.
www.onsemi.com
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RTE_BDK.h
Parameters such as system clock frequency and the board that feature RSL10 (default set to BDK-GEVK), etc. can be set.

Descriptions of each of these parameters are also provided.

i= RTE_BDKh =
= CMSIS Configuration Wizard

Option Value
SYSCLK Frequency
APP Task Event Kernel message handler cour| 48 MHz
4 HAL Pinmap Configuration 24 MHz
Board selection 16 MHz
4 Custom Pinmap @ 8MHz
USARTO_TX Pin
USARTO_RX Pin 4
SPI0_MOSI Pin
SPI0_MISO Pin 10
SPIO_SSEL Pin 5
SPI0_SCLK Pin 6
12C0_SCL Pin 1
SPI1_SDA Pin 0
12C0 DIO Low Pass Filter ENABLED
[2C0 DIO Drive Strength 6X
[2C0 DIO Pull Selection No pull
LED Pin 14
Button Pin 15
SYSCLK Frequency

Frequency that the Cortex M3 core will be running at.
Other clocks will be chosen based on selected system clock.

RTE_Software_Timer.h
Various timers (4) supported by RSL10 can be configured by invoking the CMSIS configuration wizard on this header file.

Timer 1 is used for B-IDK components.

i= RTE_SoftwareTimer.h &
= CMSIS Configuration Wizard

Option Value

4 Software Timer Configuration
Timer resolution [us] 100 y
Hardware Timer Select

Hardware Timer Select
Which General Purpose Timer of RSL10 to use for Software Timer functionality.
Default: TIMER1 (This value will not collide with other BDK components)

RTE_PCA9655.h
PCA9655 is the GPIO expander chip assembled on most daughter cards to expand interface functionality. Parameters related

to this chip can be set here.

= RTE_PCA9655Eh &2

CMSIS Configuration Wizard

Option Value
4 Enable PCA9655E shared interrupts
Interrupt signal DIO Pad 13
DIO Interrupt Source 0
EventCallback event ID 1234
www.onsemi.com
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RTE_x.h

In addition to configuring system settings, all the supported daughter cards’ parameters can be configured directly using the
configuration wizard, without the need for programming. Once the parameters are changed per the application requirements,
saving, rebuilding and flashing the project will let the new parameters take effect. Examples for the stepper and LED ballast
daughter cards are shown below. Other daughter cards can be configured in a similar fashion.

= RTE_AMIS30543_STPRh =2
= CMSIS Configuration Wizard

Option Value

4 Stepper Shield Left Channel
Step Mode 1/ 4 Micro - Step A
Coil Peak Current 245 mA 4
Direction Of Rotation CW motion 4
NXT Edge Trigger Rising Edge 4
Turn On / Off Slopes of Motor Driver Very Fast 4
Speed Load Angle Transparency Bit SLA is not transparent ,
Speed Load Angle Gain 0.5 4
Enables doubling of the PWM frequency
Enables jittery PWM a
Steps Per Revolution 200

4 Stepper Shield Right Channel
Step Mode
Coil Peak Current 1/ 32 Micro - Step
Direction Of Rotation 1/ 128 Micro - Step
NXT Edge Trigger 1/ 64 Micro - Step
Turn On / Off Slopes of Motor Driver Compensated Full Step, 2 phase on
Speed Load Angle Transparency Bit

m Compensated Full Step, 1 phase on
Speed Load Angle Gain 1/16 Micro - Step

Enables doubling of the PWM frequency
Enables jittery PWM
Steps Per Revolution

1/ 8 Micro - Step
© | 1/4 Micro - Step
Compensated Half Step

d Uncompensated Half Step

Step Mode Uncompensated Full Step
Default: 1 / 4 Micro - Step (for motors provided with StEpper shield

= RTE_NCV78763_LED.h 2

= CMSIS Configuration Wizard

Option Value

4 Enable Booster
Booster PWM generation Internal A
Booster PWM Frequency 242 kHz
Booster Clock Inversion m]
Booster Slope Compensation 10mV/us
Booster Error Amplifier Gain [Siemens] 30uS
Booster Overvoltage Shutdown 58V A
Booster Overvoltage Reactivation -1v a
Booster Gate Voltage Threshold 04V A
Boaoster Minimum Off Time 115 ns A
Booster Minimum On Time 150 ns A
Booster Regulation Setpoint Voltage 450V A
Booster Current Limitation Peak Value 100 mV
Activate VBOOST_AUX_SUPPLY m]
Booster Skip Clock Cycles Disabled 4

4 Enable Buck Regulator Channel 1

D-LED-B-GEVK Channel 1 Peak current [m 252
D-LED-B-GEVK Channel 1 Average current 140
Enables the offset compensation for buck O
Comparator Threshold Voltage 0
Tunes the Toff x VLED value for channel 1 0

> Overcurrent Settings

> Enable Buck Regulator Channel 2
4 General Settings
Thermal warning threshold 0

LED sampling duration selection 88
Booster Overvoltage Reactivation

Defines the hysteresis for the reactivation once the overvoltage shutdown is triggered.
Default: -1V for D-LED-B-GEVK

Source Editor | CMSIS Configuration Wizard

www.onsemi.com
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DOCUMENTATION

Detailed documentation of all functions, code, APIs, HALs is part of the CMSIS package. Every use case (for a particular
daughter card, service, etc.) copied into the workspace has its own manual with key description in the abstract.html page. URL
Information and orderable part numbers are also provided as shown below.

ity Project Explorer 2 =k

& bdk_ics_firmware

"= 0 @ NOA1305 Example 52

EVBUM2589/D

® & filey//CyUsers/fiwdiq/eclipse-workspace/noal305_example/abstracthtmi

]

ve | drops

9 O Project Explorer £ = O i=RTEBDKh 4 bme680_example.rteconfig &2
= s e - .
o 29| @ 4 Components |~
5 bdk_blinky
] & bak_ics_firmware Software Components Sel. Variant Vendor Version Description
41 4 &5 bme680_example B psLio ONSemiconduc ARM Cortex-M3 48 MHz 32 kB RAM, 384 kB ROM
& Includes 4 BLE BDK ONSemiconduc 1.0.0 , RSL10 BLE stack implementations for BOK based applications.
& Debug 4 ¥ peripheral Server
& indude ¥ BASS (=] Exposes current battery level to connected client and application
& RTE ¥ ICs m} IDK Custom Service used to transmit sensor data using ICS Protocol library.
. @ sre # peripheral Sen D BLE Peripheral Server implementation for BDK applications.
@ abstracthtml - liﬂard Support BDK-GEVK ONSemiconduc 1.00 , Board Support package for BDK-GEVK evaluation board.
& bmeb80_example.rteconfig IC5 Protocol
i + IDK Shields
sections.Id
5 led_ballast_example ¥ Libraries
4 5 nes36000_example Platform independent drivers for various external components and IC.
=] =5 noal305_example & Ambient Light Se
&S stepper_example : Environmental Se
LED Driver
+ Motion Sensor
<+ Motor Driver
+ BDK BDK software components compatible with all evaluation boards.
“ Bluetooth Profiles
# Libraries
@ Startup B release ,ONSemiconduc 2.1.10 |, RSL10-CMSIS Startup Library and Include Folders (libemsis)
Copyright (c) 2018 Semiconductor Components Industries, LLC (d'b/a ON Semiconductor),
*.rteconfig

The *.rteconfig file lists the software components within the CMSIS pack as described in the B_IDK CMSIS Software
Organization section. To access the components, double click *.rteconfig file. Extensive help is provided under the description

tab.

4 Components (-]

Software Components Sel.

M RsLio
4 ¥BLE
4 % Peripheral Server
% BASS i
v 1cs i

¥ Peripheral Sen 0]
4 @ Board Support
> % ICS Protocol
4 % IDK Shields
¢ AMIS30543 STO
¥ BMEGB0_ENV
BNOD55_NDOIO
NCS36000_PIR O
NCV78763_LELT
NOA1305_ALS O
ibraries
Button o
¢ LED
¢ pcAgessE O
4 @ Components
» % Ambient Light Se
» % Environmental Se
» % LED Driver
» % Motion Sensor

» % Motor Driver
o @ Novicn

.
L3
5 o o o 0

Variant Vendor

Version

ONSemiconduc

BDK ONSemiconduc 1.0.0

BDK-GEVK

D-STPR-GEVK
MULTI-SENSE-C
MULTI-SENSE-C
PIR-GEVB
D-LED-B-GEVK
ALS-GEVB

ONSemiconduc 1.0.0

Description

IARM Cortex-M3 48 MHz, 32 kB RAM, 384 kB ROM
RSL10 BLE stack implementations for BDK based applications.

4

Exposes current battery level to connected client and application.

[DK Custom Service used to transmit sensor data using ICS Protocol library.
BLE Peripheral Server implementation for BDK applications.

Board Support package for BDK-GEVK evaluation board.

4

[Control two stepper motors connected to D-STPR-GEVK using AMIS-30543 motor driver.

Determine absolute orientation of the board in space using BNO055 sensor

PIR motion detection using NCS36000 sensor

Control two power LEDs connected to D-LED-B-GEVK using NCV78763 LED driver.
Measure ambient light level using NOA1305 ambient light sensor

[On-board Push Button support

On-board LED support

16-bit 12C 1O Expander library

Platform independent drivers for various external components and IC.

Measure temperature, humidity and atmospheric pressure using BME680 environmental ssensor.

www.onsemi.com
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ON Semiconductor” BDK v1.0.0
Blustooth LE Kit for RSL10

BNO055 Absolute Orientation Sensor

‘ACEINIE OIENIZUON S2NE0r ILFArY (SCOSTIMStar QYORCaPE, MAgNECEtan). Hore
Data Structures

st BNOOSS_NDOF_Calststus
ENOISS Calbeaton Stzns Suchre. More...

swud BHOGSS_NDOF_Resources

Macros

sasfna BHO0SS_NDOF_JOEXP_ADDRESS (x5 =>1)
126 addese of K0 expandes on Mulisensar chickd

=0etns BMOUSS_NDOF_IOEXP_PORT (1)
10 Expandr port comaining SNCOSS relatsd sgnae.
efin2 BMOSS_NDOF IOEXP_RST PIN (1)
1O EXpENOEr FN PUTDEF for GNODSS Festart signal
gefn2 BMOUSS_NDOF_IOEXP_RST_PIN MASK (1 <= BNOSS_NDOF_JOEXP_RST_PIN)
#tefin2 BNOSS_NDOF_JOEXP_INT_PIN (1)
1O EXpENOEr FN PUTDEF for NODSS INSEMUpt Sgnal.

20efnz BNODSS_NDOF_IOEXP_INT_PIN MASK (1-+< BNOUSS_NDOF_IOEXP_INT_PIN]

Enumerations

SNUM  BHOOSS_NDOF_POWerleocs | BNODSS_NDOF_POWER_MODE_NORMAL - , BNO0SS_NDOF_POWER_WODE_LOW_POWER = 1, BNO0SS_NDOF_POWER_MODE_SUSPEND = 2}
Awallabie powes mode of BNOASS. More.

Functions
1321 BN00SS_NDOF_Inshaizs (vok)

IBalzes lhe SNOJSS 2nd seis I i Nine Degrees of Frescom (NDOF) operalion mode. bore
In3Z_1 BNOOSS_NDOF i BNOOSS_NDOF | )

AIOW 13 581 CIPS POWSF 0% 10 TECLICE CLTEIA COMELITEHION of CBEaDME SENSOrE, MOTE.
Inf32_1 BNOGSS_NDOF_GatCalibration Status (struct BNOOSS_NDOF_CalStatus “Siaius)

[Reads calbration taus of BNODSS sensors. More.

IM32.1 BNOOSS_ NDOF_ReSOLINGSNACos! (SISt Godss. Ingar_accel a1 P
"Reads iatest inear acoelerallon verlor In MSG fram deviee. More

IM32_1 BHOOSS_NDOF_RESOGTaWIEY (SYUCt DNOOSS_gravey_fost t-pur)
et et oraity VeCIoe In WSQ from dewios. are

Inf32_1 BNOGSS_NDOF_ReadAngRotation (struct bnoBSS_gyro_foat_t“pir)
e Stast QUi OLRICA VECICE 1N DFS oM 924102, More.

Inf32.1 BNOGSS_NDOF_ReadAbeGrientation (stnct bnodSs_suler_foat t-pi)
e eSS0 CEMEUON VECIOr 1) GR0TESS O davics. MOrE...

Run Time Environment Configuration

These paramesare are parl of the RTE_BNODSS_NDOF h RTE sonfiguratian fle 3nd can be used to ad) Thie i ks copled inta the 5_NDOF comgonent s esiectd and Ueing e CHUIS Configurstion iizara dioe,

20sfnz RTE_BNOOSS_NDOF_EXT_CLK_SRC 1

Detailed Description

ACEINIE OENISUON SENEQr ILAArY (SCOSTIMELET, QYORCaDE, MAgnEtCEter)

The BNODSE 6 3 Sy 53 il gyoecepe, 3 Hlaxsl geomagnetc 6ensar and 32 bt mikrocontroler.

Main Help Page
The main help page is accessible via Device/BDK, visible for all use cases in *.rteconfig file. It’s further divided into various
modules as shown below.

Software Components Sel. Variant Vendor Version  Description
B RsLi0 ONSemiconduc ARM Cortex-M3 48 MHz, 32 kB RAM, 384 kB ROM
» @ BLE BDK ONSemiconduc 1.0.0 _, RSL10 BLE stack implementations for BDK based applications.
» % Board Support BDK-GEVK ONSemiconduc 1.0.0 , Board Support package for BDK-GEVK evaluation board.
B 2 Components Platform independent drivers for various external components and IC.
| 4 @ Device
4 @ BDK | BDK software components compatible with all evaluation boards. |
“ AES ONSemiconduc 1.00  , AES module from mbedTLS
¥ Event Callback ONSemiconduc 1.0.0 , Library for assigning of multiple callbacks to events.
“ HAL ONSemiconduc 1.0.0 , Peripheral HAL drivers and RSL10 configuration
“ Qutput Redirection SEGGERRTT , ONSemiconduc 1.0.0 , Redirects standart output calls using SEGGER RTT
“ Scheduling ONSemiconduc 1.0.0 . Management layer for Event Kernel Application Task

¥ Software Timer

% Bluetooth Profiles
v % Libraries

# Startup release  ONSemiconduc 2.1.10  , RSL10-CMSIS Startup Library and Include Folders (libcmsis)

ONSemiconduc 1.0.0  Allows to create multiple timer events while using only single hardware timer.

www.onsemi.com
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ON Semiconductor” B D K v1.0.0

Bluetooth LE Development Kit for RSL10

BDK

Abstraction layers for R3L10 Bluetooth Development Kit based applications. More

Modules

COMPONENTS

TASK_AFF Management
Application Task management & custom event scheduling

Event Callback
Library for attaching multiple callback functions (listeners) to single event source

HAL
Peripheral Hardware Abstraction Layer for RSL10.

Software Timer
Allows creation of unlimited number of software timers with Ticker, Timeout and Timer functionality.

ANSI Terminal Color support
Bring color to your terminal screen.

Target
Evaluation board specific definitions

API
Bluetooth Low Energy
Library for handling of BLE functionality and libraries of supported BLE profiles.

Sub-sections may be expanded for further information (Ex: HAL interfaces shown below)

HAL

Peripheral Hardware Abstraction Layer for RSL10. More.

Modules

Clock Configurations

Defines possible clock configurations for proper operation of BDK.
i2c

12C interface for communication with connected shields.

SPI

SPI interface for communication with connected shields.

UART

UART interface for communication with connected shields.

Macros

#define HAL_TIME_RESOLUTION_US (1000}
#define HAL_TIME_ELAPSED_SINCE(start_timestamp) (HAL_Time() - start_timestamp)
#define HAL_OK (0)

B-IDK also provides software timers and applications task manager abstraction layers to enable management of specific
tasks and timing within the event kernel.

www.onsemi.com
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BDK' 100

Bluetooth LE Development Kit for RSL10

ON Semiconductor”

BDK

Abstraction layers for RSL10 Bluetooth Development Kit based applications. More

Modules

COMPONENTS
TASK_APP |
Application Task management & custom event scheduling

Event Callback
Library for attaching multiple callback functions (listeners) to single event source

HAL
Peripheral Hardware Abstraction Layer for RSL10

Allows creation of unlimited number of software timers with Ticker, Timeout and Timer functionality.

ANSI Terminal Color support
Bring color to your terminal screen.

Target
Evaluation board specific definitions.

API

Bluetooth Low Energy
Library for handling of BLE functionality and libraries of supported BLE profiles

Custom Service Firmware

In order to read sensor data and control actuators connected to the BDK-GEVK from the RSL10 Sense and Control mobile
app, the Custom Service Firmware must be downloaded onto the BDK-GEVK. This firmware can be found as Custom Service
Firmware under examples in the CMSIS pack.

& eclipse-workspace - ics_example/src/main.c - Eclipse == e
File Edit Source Refactor Navigate Search Project Run Window Help

(=2 |Bi®viDiSiBOBSMAUvIOBAvidwifivilvobrDdy Quick Access | 5 | @
B Devices B Boards 3 BE®|% Y= 0 @paks % Examples 2 O Only show examples from installed packs | @ | & 5 & 2a ¥ = O = pack Properties 5 HE® Y=
type filter text Search Example type filter text

Board Summary EBample Action Description 4 8 ONSemiconductor8DK04.1

4 % Al Boards 2 Boards

Bl Biuetooth Developr RSL10
B RSL10 Evaluation Bo RSL10

Battery Service Example (Bluetooth Devel§
BDK Push Button Example (Bluetooth ey}
bdk blinky (Bluetooth Development Kit)

BMEG80 Sensor Example (Bluetooth Develd
BNOOSS Sensor Example (Bluetooth Deve!
Custom Service Firmware (Bluetooth Deve

Copy.. Example usage of BDK Battery Service Profile
Copy... Simple example on how to generate events when on-boa...
Copy.... Example that blinks the on-board LED

DK Custom Service Example (Bluetooth LS
LED Ballast Shield Example (Bluetooth Def
NOA1305 Sensor Example (Bluetooth Dey
PIR Shield Example (Bluetooth Developm|
Software Timer Example (Bluetooth Deve|

Copy., Example usage of IDK Custom Service Profile
Copy... Control two LEDs connected to D-LED-B-GEVK

Copy.... Example that blinks on-board LED when motion is detect...
Copy..... Example showing Ticker, Timeout and Timer use cases of ..

Copy. . Uses BME680 located on MULTI-SENSE-GEVB to measure ...
Coy Uses BNOOSS located on MULTI-SENSE-GEVB to determin...
Exposes sensor data over Cusrom Service BLE Profile.

Copy.... Measure Ambient Light levels by using NOA1305 sensor o...

» B Boards
© Components
4 % Examples.
Battery Service Example (Bluetooth Development Kit)
> BDK Push Button Example (Bluetooth Development Kit)
© Bdk blinky (Bluetooth Development Kit)
> BMEGS0 Sensor Example (Bluetooth Development Kit)
BNOOS5 Sensor Example (Bluetooth Development Kit)
IDK Custom Service Exampl| (& Expand Selected
LED Ballast Shield Example| ¢ Copy

Stepper Shield Example (Bluetooth Devel &, Gopy.... Control two stepper motors via D-STPR-GEVB v NOA1305 Sensor Example (
> PIR Shield Example (Bluetog
> Software Timer Example (B

8uild Configurations
# Run C/C++ Code Analysis

»  Stepper Shield Example (BI{ Source
File Edit Source Refactor Navigate Search Project Run Window Help
il < (B~ R -BiIP- BN B E~A B i -O -~ Q- O i dpRBEN G~ DErD
&3 Project Explorer & A%l =0 .rtecon [e main.c &
58 BDK_Schedule();
> [ Includes 59
. #. RTE 60 /* Enter sleep mode until an interrupt occurs. */
61 SYS_WAIT_FOR_INTERRUPT;
4 = sic 62 1
> | k€l main.c 63
@ abstracthtml 64 return 0;
4 bdk_ics_firmware.rteconfig 65 }
= sections.ld 66
» &% bdk_push_button 67 /** Registers those sensor / actuator nodes whose components are enabled. */
+ 5 bme680_example n?g* static void APP_AddCSNodes(veoid)
< o
"30 bna033_example 70 #ifdef RTE BDK_ICS NODE ALS
+ I ics_example 71 if (CSN_ALS_CheckAvailability() == true)
> % led_ballast_example 72
» £ noal305_example 73 C5_RegisterNode(CSN_ALS_Create());
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&S stepper example 75 #endif /* RTE_BDK ICS NODE ALS */
- 76
77 #ifdef RTE_BDK_ICS_NODE_PIR
78 if (CSN_PIR_CheckAvailibility() == true)
79 {
80 CS_RegisterNode(CSN_PIR_Create());
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