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Bluetooth® Low Energy loT
Development Kit (B-IDK)
Getting Started Guide

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

e 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.

USB

Coin Cell (CR2032)

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

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

e D-LED-B-GEVK Dual LED Ballast

® D-STPR-GEVK Dual Stepper Motor Driver
e BLDC-GEVK BLDC Motor Driver
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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.

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.

powor eabling
from dede
to powar shicll

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.

www.onsemi.com
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SOFTWARE
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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 Deve
http://www.onsemi.com/PowerSolutions/supp:

lopment Kit (SDK) Installer” from
ortDoc.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

Document Title »

|RSL10 Bluetooth Mesh Getting Started Guide NEW

Document ID/Size
|RSL10 Mesh Getting Started Guide (734kB)

|RSL10 Bluetooth Mesh Package MEW
|RSL10 Bluetooth Mesh Release Notes WEw

RSL10 Mesh Package (8386kB)
|RSL10 Mesh Release Notes (7kB)

RSL10 SDK Getting Started Guide New |
|RSL10 SDK LPDSP32 Package NEW

|RSL10 SDK Getting Started Guide (1779kB)
|RSL10 LPDSP32 Package (9325kB)

RSL10 SDK Oxygen Eclipse CMSIS Pack MEw I
RSL10 SDK Release Notes MEW

|RSL10 SDK Release !

RSL10 Software Development Kit (SDK) Installer 2.1 ' I

RSL10 Software Documentation Package NEW

RSL10 Development Tools (435874kB)

|RSL10 SDK Documentation Package (35359kB)

RSL10 Software Release Notes History New
1"?,‘710,5?“,“!?'?,515[@“?? FJ\ES NEW

|RSL1D SDK Release Notes History (47kE)
|RSL10 SDK Signature Files (1kB)

|RSL10 Software Utility Apps Hew

|RSL10 5DK Utility Apps {7649kB)

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 Sta
CMSIS packs.

7. Once the two packs are successfully imported,
below

Ede Edit Mavigate Segrch Project Bun  MWindow Help

rted Guide (step 3.a) for step—by—step instructions on importing the

they can be viewed in the CMSIS pack manager perspective as shown

. Qe fe @i 2 dEpnileie v v
B Deoce B Boards 1 PE@[® TS0 fmpack i1 T Examples D& EF s 70 ampackProperties
type filter tex Search Pack rype filter text
Board Summary Pack Action Description « il DNSemiconductor BOK0AD
« % ail Boards 1 Boards 4 * Device Specific 7 Packs o Dievelopment K5t selected B Boards
B giuetooth Developm RSL10 - " ONSemiconducior DK @8 Upioidaie | BOK-GEVK Livary and Exampie Pack @ Campanerits
B R5L10 Evaluation Bo RSL10 %5 ONSemiconductorRSL10 @ Mpdadate. | ON Semiconductar RSL10 Device Family Pack T Evamples

* Generic

Saftware Packs with generic content not specific 1o a devi..

www.onsemi.com
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Compiling and Flashing
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8. Choose an example (for example, pr_shield_example) to flash by copying it to the workspace.

=10 S E=s B0
file Edin Nawgate Sogrch Brogect fun Window  Help
w AR ITE A - FELAS H - B T = R SR TR A i Quick Access | @@ | 1
B Oevce: B Boards 3 BEE®@(% T 0 o T Eamples I I Only show examples from installed packs | @ | & 2 & i = Pack Properties =B =
type fer text Search Esample type filter text
Egard Susnmury Evample Act Description # [ ONSemiconductor BOKDAT
+ % All Boards 2 Boards Batiery Service Example (Bioe1ooth Devel @il npée usage of BOK N s
B Biustoth Developn RSLLO EDK Push Bution Example (Bluetoath Sample examgle on how 10 generate events when on-oa_. & Components
B RSL1D Evaluation Bo ASLLD bdi_blniky [Bluetooth Development Kitl [Example that blinks the an-board LED a I Baamples
BMESSD Sensor Example (Bluetooth Deve| i Uses BMEES0 located on MULTI-SENSE-GEVE 1o maasure - ¥ Sefvite Example (Bl Kit}
BNOOSS Seraor Example (Bluetooth Dev Uses BNOGSS located on MULTI-SENS BDK Examgle (Bh h Kity
Custom Senice Firmware (Blustooth D Exposes sentor dats over Cusrom Senice BLE Profile. Baie_blinky (Bluspoth Development Kit)
IDK Customn Service Examale (Blustood Exarnple usage of IDE Custom Service Profile = BMEGBO0 Sensor Ecmple (B t T

LED Ballast Shield Examale (Blustonth Contred tweo LEDs connected to D-LED-B-GEVK.

NOAL305 Sensor Example (Blustooth O Measure Ambient Light levels by using NOA1305 sensor o
PIR Shield Example (Blustoath Developen : Example that bliniks on-boaed LED when mation &5 d
Saftwate Timer Exampile (Bluetoath Deve, [Example showing Ticker, Timeout and Timer use cates of _
Stepper Shield Exampile (Bluetoath Devel Cantrol two stepper motors via D-STPR-GEVE

B ONSemiconductonSluet
BNOOSS Sensor Example (8 % _Copy

Custom Service Firmmware (Bluetooth Development Kit)
DK Custom Service Example (Blurtooth Development Kit)
LED Ballast Shigid Example (Blustoath Developmant K1)
NOA1305 Sendar Exampie (Bluetoath Development Kit)
PAR Shield Example (Blustooth Development Kit)
Saftware Timer Example (Bluetoath Development Kitj
Sappér Shisld Example (Blustcath Development Kity

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

in the src folder.

& Project Explorer 52 I

E%e ¥= 0 Emainc:

£ ics_example
4 1% pir_shield_example
» #% Binaries
¢ @) Includes
& = Debug
& = include
» & RTE

html
4 pir_shield_example.rteconfig
sections.d

11 77 cunuLtions.
12 // limited terms and conditions.

DY USLHE UIL> 3UI LWGIE dliuf ul

UULUNIETILGLLUIL, YUU dEIEE LU Lie

13/ mmm e s

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

18 #include "main.h"

207 int main(void)
21 {

int32_t retval = @;
BDK_Initialize();

/* Initialize LED */
BDK_LED Init();

ASSERT_DEBUG(retval == HAL_OK);

www.onsemi.com
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/* Initialize BDK library, set system clock to 8MHz. */

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

/* Initialize PIR to call callback function when motion is detected. */
retval = NCS36000_PIR_Initialize();

NC536000_PIR_AttachCallback(&PIR MotionEvent);
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9. Right click and build the project. This creates binaries to be flashed to BDK-GEVK.

=

= O | & pir_shield_example.rteconfig [€ mainc &

75 Project Explorer 52 j=R=A

New
Go Into

AlRSlcindes Open in New Window

& = Debug : :

. Show in Local Terminal

¢ & include

» #& RTE Copy

v & src Paste

@ abstracthtmi| % Delete
& pir_shield_exd Remove from Context
sections.d Source
Moye...

Rename...

Import...
Export...

CMSIS C/C++ Project

¢ CE

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+Down

F2

Build Project

Clean Project
2] Refresh
Close Project
Close Unrelated Projects

Build Targets
Index
Build Configurations

Show in Remote Systems view

F5

NOTE: If the binaries are not seen, press F5 (refresh)

right (c) 2018 Semiconductor Components Industries LLC

/a "ON Semiconductor™). All rights reserved.

software and/or documentation is licensed by ON Semiconductor under
ited terms and conditions. The terms and conditions pertaining to the
are and/or documentation are available at

:/ fwww .onsemi.com/site/pdf/ONSEMI_T&C.pdf ("ON Semiconductor Standard
s and Conditions of Sale, Section 8 Software") and if applicable the
are license agreement. Do not use this software and/or documentation
ss you have carefully read and you agree to the limited terms and
itions. By using this software and/or documentation, you agree to the
ited terms and conditions.

e <stdio.h>

e <BDK.h>

e <BDK_Components.h>

e "main.h"
n(void)
32 _t retval = 9;

Tnitialize BDK library, set system clock to 8MHz. */
| Initialize();

Tnitialize LED */
| LED Init();

ntf("\r\n\nBDK - PIR Motion Detection Example.\r\n\n");

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.

Eile Edit Source Refactor Mavigate Search Project Run Window Help
Ol R B~ ~RB @~ BN HB @-a~E~@{H YO~~~ Oc ¢~ F[E 0 4!

5 Project Explorer 2

i 5 ics_example
| 4 £ pir_shield_example| |

I % Binaries

v @ Includes

i = Debug

b = include

» & RTE

4 = sIC
g main.c
@ abstracthtml
4 pir_shield_example.rteconfig
= sections.Id

Gl Y= 0O [ mainlmplr_shleld_example Debug
LTy Debug As y Lware anuysur
12 //

Debug Configurations... I

13 // . _
14 #i Organize Fayorites...

15 #include <BDK.h>

16 #include <BDK_Components.h>
17

18 #include "main.h"

19

20= int main(void)

21 {

22 int32_t retval = @;

24 /* Initialize BDK library, set system cloc
25 BDK_Initialize();

www.onsemi.com
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11. Double click GDB Segger J-Link Debugging to create the debug configuration for the selected example.

Create, manage, and run configurations

TR AR S

type filter taxt
[El C/C++ Application
T CiCe « Altach 1o Application
El C/C++ Posimortem Debugger
[ C/C++ Remate Application

= Launch Group {Deprecated)

Mame: pir_shield_example Debug
U3 Main % Debugger| & Star
Project i
pir_shield_example | Browses ||
C/C++ Application: |
Debughpir_shield_exampla.eif

[ | Py e | ar—

Build {if required) before launching

Build Confi \Select i -
*) Enabile auto build 7 Digable auto build
@ Liss workspace settings Conligure Workspace Seitings..

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.

Create, and run

[Cmx e~
type lilter text
[E] C/C++ Application
[E1 C/C+ + Attach to Application
[E] C/C++ Postmortem Debugger
[F! C/C++ Remote Application
[E GO8 Hardware Debugging
[¥1 GD® OpendCD Debugging
« [£] GDE SEGGER J-Link Debugging
] pir_shield_example Debug
# Launch Group
B Laimch Group (Deprecated)

| Filter matched 10 of 10 items

@

|| Mame: pir_shield_example Debug

2 Mainf © Devvgaer ] starup - Sourcel T Common] |

:: 1

J-Link GDE Server Setup =

[¥] Start the J-Link GDB server locally [| Connect o running targat

Executable: ${link_pathl/S {link_gdbserves] |

Actual CifProgran Files VB34c/fILi Clexe i
o change it use the or worky ages or the project et page)

Device name; RSL10 Suppored device names |

Endianness: @ Limle | 'Big

Connection: euse  op (UISE serial or P name/address)

Interface: RSWD ITAG

Initial speed: ClAuto (0 Adapti @ Fied 1000 Kz

GDE port: 33

SWO port 2332 [¥] Verify downloads ¥ Initialize registers on start

Reyen Apply

) e

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

: retval @ Confirm Perspective Swih ==

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

tializ

oo This Debug perspective is designed to support application debugging. It incorporates
dal 12? views for displaying the debug stack, variables and breakpoint management.
I Init

. Do you want to open this perspective now?

\rin\
‘dalize Remember my decision
= NCS3
DEBUG( | Yes | No
0_PIR_|
www.onsemi.com
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15. The debug session is now launched. Click Resume (F8) to start the target CPU

Eile Edt Sowce Refactor Search Progect Bun Window  Help
CrydGla:®=-iQiv MRS S| WO h~ S S| F e vl
% Dabug 12 (Reame 731) e
« & pir_shield_sxampile Debug (G0 SEGGER J-Link Debugging]

= 2 pir_shield_rxampie.elf

2  Theead #1 7005 (Suspended : Breakpoint)

B main() at maincl? x10025%

ol RiniE085erverCLexe

ol arm-none-eabi-gdb

o Saminosting and SWV

o Variables 1T %= Boesi
MName
- retval

¥ MBAME GG A LRI MIRAIL AT L N, YN e

limited terms and conditions.

13/t

14 #include <stdio.h»

15 #include <BDK.h>

16 #include <BOK_Components.hs
17

14 #include “main.h”

19

22 int main(vodid)

i
22 int3i_t retval = 9;

2a /* Initialize BDK Jibrary, set system clock to BMHz. */f
25 BOK_Initialize();

& Comote i £ Tasks (2 Problems ) Executables 47 Terminal @ Detugger Consale [ Memary

pit_shieid_ example Debug [GDB SEGGER -Link Debugging] MinkGDBServerCLeae

Read 2 bytes B address Bx00102908 (Data = OxaD3C)

Read & bytes @ address Cu@0102AC (Data = Ox091053D4)

Read 2 bytes @ address Bx0818298A (Data = Ox4830)

Read & bytes @ address @x00102482 (Data = Ox@0042000)

Read 2 bytes @ address Bx0018290C (Data = Ox4295)

Read 2 bytes @ address Ex0018298¢ (Data = GxAA3D)

Read & bytes @ address Bx@A102A86 (Data = Bx53002000)

Read 2 bytes @ address @x001829C0 (Data = OxD90S)

Logging/Debugging
The following options are available to log/debug the downloaded firmware:
® Eclipse

® J-Link RTT
® AXS8052F100 UART-SPI bridge

This section provides instructions for each of the above options.

Using Eclipse
16. Click the Open a Terminal Icon

Type
int3z_t

= n

Quicks
L@

Value

536813312

£ Outline = EAR

stdioh

BOKhA

BOK_Componentsh

mainh

main{void) ; int
PIR_MaticnEventlvsid) : oid

[ =

File Edit MNavigate Search Project Run Window Help
vl o] @ A4S
5 Debug 2
4 [c] pir_shield_example Debug [GDB SEGGER J-Link Debugging]
4 {# pir_shield_example.elf
»® Thread #1 57005 (Running : User Request)
w1 JLinkGDBServerCLexe
w5 arm-none-eabi-gdb
£ Semihosting and SWV i

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.

Choose terminal: [Ielnet Terminal 'l
Settings
Hosts: I vl E]
Host: localhost
Port: 19021 |
Timeout (sec): 5
End of Line: | CR+NUL v
Encoding: |Default (IS0-8859-1) -
©) [ ok ][ concel |

file Edit Mavigate froject fun Window Help
N ~WlQ R iBin| e nmw s JS | S rOrRris Al sy EGry Dy
15 Debug &1 ®|#H =0 wevaia
# [E] pir_shield_example Debug [GDB SEGGER J-Link Debugging] Name
* & pir_shield_examgple. el
@ Thread #1 57005 (Runaing : User Request)

ol LinkGDBServerCLexe

Wi arm-none-eabi-gdb

o Semihosting and SWv

(& mainc [l Owdeadbeee
Break st address with o debug available, o outsde of program code,

View Disassembly...|
Configure when this ecitor is shewn Preferences.|

© Comole & Tasks 1 Pobiems © Execisbies]  Terrinl i
D Telnet localnost (8/27/18 850 AM) 15~

SEGGER J-Link V6.38c - Real time terminal output
11-Link OB-SAM3U128 V3 compiled Jul 12 2018 12:17:50 V3.9, SN=483835634
Process: ILinkGDBServerCl.exe

PIR: Motion detected at 368667 ms.

PIR: Mo motion at 370868 ms.

PIR: Motion detected at 518577 ms.

PIR: No motion at 520781 ms.

PIR: Motion detected at 521608 ms.

PIR: Mo 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

ink V6.34c

-Flash Lite V6.34c
-Flash SPIV6.34c

B J-Flash v6.34c PRI TRy
-Link Commander V6.34c
-Link Configurator V6.34c Documents
-Link DLL Updater V6.34c DS

B )-Link GDB Server V6.34c

J-LlnkJTAGLDad V6.34c Music

-Link License Manager V6.34c
-Link RDI Config V6.34c Computer
J-Link Registration V6.34c
-Link Remote Server V6.34c(Tuni Control Panel
-Link Remote Server V6.34c
_Link RTT Client V6.34c Devices and Printers
J-Link RTT Logger V6.34c
J-Link RTT Viewer V6.34c
-Link SWO Viewer V6.34c
J-Mem V6.34c

License Agreement V6.34c
Remove J-Link V6.34¢

Default Programs

Help and Support

Mannals
19. Select USB and click OK
H J-Link RTT Viewer V6.34c o= ||:Ii|i||j83i|
: | J-Link RTT Viewer V6.34c | Configuration |7 |[mtdm]
Log | All Terminals | Ter J-Link
& [] serial No

) ICP{IP
Existing Session

Specify Target Device

- =

Target Interface & Speed

SWD | (4000 kHz  ~|

Script file (optional)

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

! 0K ; I Cancel |

| Enter “ Clear

Ready. s 0.00 MB

www.onsemi.com
9




EVBUM2589/D

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.

J-Link RTT Viewer V6.34c o [ETRR

Log | All Terminals | Terminal 0

[l J-Link V6.34c Device Selection
The selected device "UNSPECIFIED" is unknown to this version of the J-Link software.
Please make sure that at least the core J-Link shall connectto. is selected
Proper device selection is required to use the J-Link internal flash loaders

forflagh download or unlimited flash breakpoints,

For some devices which require a special handling, selection ofthe correct device is important.

Enter " Clear

Ready. Establishing J-Link connection... 0.00 MB

SEGGER J-Link V6.24c - Target device settings ==

Filter
Manufacturer Dievice Care Little endian -
- ~ | |RsL1f |w j ’Wl

Manufacturer | Device ‘ Core ‘ MNumCo... | Flash sizel Fiashd sizal
ON Semicond.. RSL10 Cortex-h3 r2pl 1 390 KB 24KB

Selectadevice for JLink.

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

H q Cancel
hreakpoints in flash memory (Flash Breakpoints). —

In case of doubt selectthe first entry in the list "Unspecified Device!.

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

log | All Terminals | Terminal 0

Enter H Clear

RTT Viewer connected. 0.000 MB

www.onsemi.com
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[l J-Linik RTT Viewer V6 34c = RO |
Eile: Terminals  nput  Loggeng  EHelp

Log | A Terminals | Terminel o

Driter Clar

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

Using Eclipse Serial Console via UART-SPI Bridge
The BDK-GEVK board is equipped with UART-SPI microcontroller AX8052F100 flashed with special firmware, to enable
serial communication with values returned to Terminal.
21. Click on example’s rteconfig file and choose “SPI Bridge AXEM” under Device/BDK/Output redirection.
Save, compile and flash the whole project.

=00 - bme6a0_ . - Eclipse
File Edit Source Refacior Mavigate Search Project Bun Window Help
s BB @~ w B ErOr IGO0 U IS - - fil w - 5w
Project Explorer & bmesB0_example.rieconfig o
= ¢ % Components - 7)
5 bdk_jcs_firmwarne An
4 &5 Bmet80_sxample Software Companents Sel, Vanant Vendor Version Description -
& Binaries B 510 ONSemiconduc ARM Cortex-M3 48 MHz, 32 kB RAM, 384 kB ROM
& Includes * BLE BOK ONSemiconduc 111 . RSL10 BLE stack implementations for BDK based applicatio
Debug # Board Support BOK-GEVK ,ONSermiconduc 111, Board Support package for BOK-GEVK evaluation board
lnci.J-C & Components Platform independent drivers for vanous extemal compone
& RTE + % Device
- % BDK
& sre BDK
@ abstracthtmi @ AEs =) ONSemiconduc 111,
& brmebB0_example riecontig # Event Callback Bl ONSemiconduc 111
Sechonsid # HAL = . = ONSemiconduc 111
% Output Redire Bl [SPI Bricdge Axem | ONSermiconduc 111
# Seheduling i RIT MSerniconduc 1.1.1
¥ Software |:ﬂ‘.r’|?-| pSemiconduc 1.1.1 I3
* Bluetooth Profile: UART 3
Validation Qutput Description

Components | Device Packs

© Consale | & k| Evrye EmbiSys Registers
COT Bulld Console [bme&B0_example] & [ ERROR: Mease select a chip using the preference page (¢
*Finished building terget: bme6B®_example elf’ ~  Register Hex Bin

"Invoking: GNU ARM Cross Create Flash Image®
arm-none-eabi-objcopy -0 ihex "bme680_example.elf” “bme68@_example.hex™
"Finished building: bme68@_example.hex'

www.onsemi.com
1




EVBUM2589/D
22. When the project runs, Click the Open a Terminal Icon.

.

' Eile Edit Navigate Search Project Run Window Help
T T O T I a TS
Open a Terminal (Ctrl+Alt+Shift+T) ]

3% Debug 2
4 [£] pir_shield_example Debug [GDB SEGGER J-Link Debugging]
4 (B pir_shield_example.elf
5@ Thread #1 57005 (Running : User Request)
+ JLinkGDBServerCLexe
5 arm-none-eabi-gdb
4 Semihosting and SWV °

23. Enter the appropriate COM port as shown below and launch the session. The incoming events are printed on the
terminal window.

Choose terminal: lSeriaI Terminal - I
Settings -
Serial porti ‘ hd |
Baud rate: | 115200 -
Data size: [8 'l
Parity: [None 'l
Stop bits: |1 -
Encoding: | Default (150-8859-1) -
@ [ ok J[ cancel |

File Edit Nawigste Search Project Run Window Help

i He R Bin|lpuee s o c|lrS L |LEiBiBr0rRripgfridirfiratryar
1% Debug & | TS0 okyadal
a [&] pir_shield_example Debug [GDB SEGGER J-Lmk Debugging] Name

= (& pir_shield_examplesif
@ Thread #1 57005 (Running ; User Request)
Wl JLinkGDBServerCLexe
ol arm-none-eabi-gdt
ol Semihosting and SWV

omaine (& Ondeadbeee
Break at address "Oxdeadbees” with no debug infarmation available, or outside of program code.
[ view Disassembiy..|

Configure when this editor is shown

B Console &) Tasks |1 Problems Oiﬂwlahlﬂ g Debugger Console
B Telnet localhost (8/27/18 8:50 AM) &

SEGGER 1-Link V6.34c - Real time terminal output

J-Link 0B-5AM3U128 V3 compiled Jul 12 2018 12:17:50 V3.0, SN=483035634
Process: JLinkGDBServerCL.exe

PIR: Motion detected at 368662 ms.

PIR: Mo motion at 379868 ms.

PIR: Motion detected at 518577 ms.

PIR: No motion at 5208783 ms.

PIR: Motion detected at 521688 ms.

PIR: Mo motion at 523814 ms.

www.onsemi.com
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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

Dependency

HAL Drivers

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

Chundle Cqgroup

Cvariant__| D ipti

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

Support for Arduino / PMOD extension boards
0

PIR Mation detaction using NCS3600

B Measure Ambient light levels using NOA1305 ambient light sensor
MULTI-SENSE-GEVB [rev2.1 [Combines 3 sensors: BMEGB0, BNOOS5, NOA1305

BLDC-GEVK
D-LED-B-GEVK

ICS Protocol Libraries that allow connected BLE devices to take control over sensors / actuators using ICS Semvice.
System Node [Protocol implementation and sytem node used by other sensor / actuator nodes.

Exposes mation data provided by NCS36000 from PIR-GEVB

Exposes ambient light levels measured by NOA1305 from ALS-GEVB

Exposes environmental data measured by BMEE80 from MULTI-SENSE-GEVB

\O0 Node Exposes absolute orientation measured by BNOOSS from MULTI-SENSE GEVB
STPR Node |Allows remote 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-GEVB.
Platform independent software drivers for controlling of various extemnal IC.

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

\Ambient Light Sensor with 12C Interface and DarkCurrent Compensation
[Micro—stepping stepper motor driver with SPI interface for bipolar stepper motors
[Sensor-less Thraa-ghiuaﬂmshless DC MotorController, with GateDriv ers, for Automotive

Low power gas, pressure, temperature & humidity sensor

Intelligent 9-axis absolute orientation sensor

Capacitance-Digital-Convarter for Elactrostatic Capacitive Touch Sensors

RSL10 Peripheral abstraction layers for BDK applications.

Event Kernel wrapper for BDK applications.

|Allows to create multiple timer ev ents while using only single hardware timer

Library for executing multiple event handlers when an event occurs.
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

[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.

www.onsemi.com
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Board Support
® [Libraries to support BDK-GEVK, GPIO Expander, Various daughter
cards and custom protocol (required for the mobile app)

* @ ONSemiconducioe 80K 100
« W Boards
B ONSericonductor-BOK-GEVK
+ & Components
@ Device

« % Libranes
# LED
# Button
# PCASESSE
+ @ 10K Srieids
* NOALI0S ALS
# NCS36000 7R
# EMEGSD_ENY
# BNOOSS_ NDOF
# AMISI0543, 5TPR
# NCVTETES LED
+ @ ICS Protocol
# System Node
# ALS Node
# PIR Node
# ENV Node
# STPR Node
# LEDE Node
e
# Components
™ Examples
% Packages

Components
® Libraries attached to board support

+ i ONSemiconductor BOK1.0.0
= B Boards
B ONSemiconductorBOK-GEVK
# & Companents
@ Device
# Board Suppart
@ BLE
¥ MOt Diver
# Ambient Light Sensor
@ LED Diriver
@ Ervironmental Sersor
@ Motion Sersor
™% Bxamples
% Packages

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

+ B ONSemiconducton BOK 10.0
« B Boards
B ONSemiconductorBDK-GEVE
+ & Components

“ ¥ BDK
¥ HAaL
¥ Scheduling
@ Everit Callback
@ Software Timer
@ AES
@ Output Redirection
# Board Support
@ BLE
@ Companents
* Exampies
% Packages

BLE
® Peripheral Server Support

= @ ONSemiconductor BDE.1.0.0
4 B Boards
B ONSemiconductorBDK-GEVE
+ & Companents
@ Device
@ Board Support
4 o0
¥ Peripheral Server
@ BASS
@S
@ Components
™ Examples
" 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 Relacior Nawigate Search Project Bun Window Help

Or SERE € EH-IRNFALHCEN R RCE N RS RN RN R A N-IE HCATTRC] e R R T ASRCE NS 2
I Project Explorer 2 BE%|® =0  @minck
+ 5 noal305_example r

Industries LLC

& Includes 2 Jf Copyright (c¢) 2018 Semiconductor Component
& include 3 // {d/b/a "ON Semiconductor”). All rights reserved.

- ® RTE 4 ff This software andfor do ntation is licensed by ON Semiconductor under
5 [/ limited terms and conditions. The terms and conditions pertaining to the
= Bk, & // software and/or documentation are available at

I8 BDK_PushButton.g [0
[% BDK _Taske |
[ BOK.c [ONSe
[% EventCalibacke
& HAL clodic
i% HAL errorc

T [/} http:/ /v onsemi.com/site/pdf fONSEMI_TEC.pdf ("ON Semiconductor Standard
8 [/ Terms and Conditions of Sale, Section 8 Software™) and if applicable the
9 /f software license agreement. Do not use this software and/or docusentation
18 // unless you have carefully read and you agree to the limited terms and

11 /f conditions. By using this software andfor documentation, you agree to the
12 // limited terms and conditions.

& HALI2Cc 14 #include <stdio.hs
I HAL SPLe € C 15 #include <BDK.h>
& HAL_UART.c [0 16 #include "BDK Components.h”
I HALc [0 17
& I2C_RSLioe 18 #include "main.h"
19
NOA1305 ALS.c (€ :
f:rmmsi rlsc 10 int main{void)
: 3 21
1% PCASGSSE.C 22 int12_t status = @;
| & RTE_BOKH | PE

I8 RTE_PCASESSE.
I8 RTE_SoftwareTimerh O

24 BOK_Initialize();

& SEGGER_RTT_printtc 26 prantF("\F\nAPP: NOA1305_ALS example.\r\n");
- A 27
NS
(& SESGERRTT: y 28 status = NOA1385_ALS Tnitialize();
o SothwareTicier, “Ul 28 ASSERT_DEBUG(status == 9);
I8 SPLRSLwic | i 1t)
[ stimen.c [ONSemicor 31 status = NOA1385_ALS_StartContinuous(APP_ALS PERTODIC_INTERVAL MS,
(& syscalls_seqger_rtt.c 32 BALS_ReadCallback);
[ USART RSLoc 100 33 ASSERT_DEBUG(status == @);
4 RTE J7 1NL> 3UILWal'T anuyuln UuLumsliLatiul 1y LICENSeu Uy un o

o
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://vww.onsemi.com/site/pdf/ONSEMI_T&C.pdf ("ON Sen
i % BDK_Task.c [ONSemiconductor:BDK Librari 8 // 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 [ONSemicanductor:BDK Ll 18 // unless you have carefully read and you agree to the 1i
» [ HAL clockc [ONSemiconductor:BDK Librar 11 // conditions. By using this software and/or documentati

12 limited t d diti .
1+ [ HAL_error.c [ONSemiconductor:BDK Librari // limite erms and condriions
1 [§& HALI2C.c [ONSemiconductor:BDK Librarie] 14 #include <stdio.h>

i [§ HAL_SPLc [ONSemiconductor:BDK Libraries 15 #include <BDK.h>
1+ [§ HAL_UART.c [ONSemiconductor:BDK Libral 16 #include "BDK_Components._h"

1> [§ HALc IONSemiconductor:RDK ibraries.Co 17

» R 2C New v fin.h"

» BNOA g \

b [ noal Open With v | [@ C/C++ Editor

v [ PCA Show in Local Terminal v | i CMSIS Configuration Wizard |

v “E RTE | Lty Generic Text Editor

» B Rie| B Copy Cr+C ) o | ext Editor

» B Rye| O | Paste Ct+V |~ _

» [ SEG ¥ Delete Delete = System Edlt-D[ \n");
. & SEG Remove from Context Ctrl+Alt+Shift+Down | B In-Place EC!ITUT

+ & Softs Source 3 Default Editor

b @sey | Move- Other...

b [§ stim (A 2 I'Noa13@5_ALS_StartContinuous(APP_ALS_PERTODT(
I | sysca i Import. LS_ReadCallback);

I [ USAl &5 Export... 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_BDK.h &
= CMSIS Configuration Wizard

Option Value
SYSCLK Frequency
APP Task Event Kernel message handler cour|
4 HAL Pinmap Configuration
Board selection
4 Custom Pinmap
USARTO_TX Pin

USARTO_RX Pin 4
SPI0_MOSI Pin 7
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
12C0 DIO Drive Strength 6X
12C0 DIO Pull Selection No pull y
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.

RTE_SoftwareTimer.h &

CMSIS Configuration Wizard

Option Value
a Software Timer Configuration
Timer resolution [us] 100 y
Hardware Timer Select TIMER1
TIMERO
©  TIMER1
TIMER2
TIMER3

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_PCA9655ER 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.

i= RTE_AMIS30543_STPRh &3

= CMSIS Configuration Wizard

Option Value

4 Stepper Shield Left Channel
Step Mode 1/4 Micro - Step 4
Coil Peak Current 245 mA 4
Direction Of Rotation CW motion 4
NXT Edge Trigger Rising Edge P
Turn On / Off Slopes of Motor Driver Very Fast P
Speed Load Angle Transparency Bit SLA is not transparent ,
Speed Load Angle Gain 03 p|

Enables doubling of the PWM frequency O
Enables jittery PWM ]

Steps Per Revolution 200

4 Stepper Shield Right Channel
Step Mode 1 /4 Micro - Step
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 Compensated Full Step, 1 phase on
Speed Load Angle Gain 1/16 Micro - Step

Enables doubling of the PWM frequency 1/8 Micro - Step

Enables jittery PWM ©| 1/4 Micro - Step

Steps Per Revolution Compensated Half Step

Uncompensated Half Step =

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

<

i= RTE_NCV78763_LED.h &2
= CMSIS Configuration Wizard

Option Value

4 Enable Booster
Booster PWM generation Internal y
Booster PWM Frequency 242 kHz .
Booster Clock Inversion a
Booster Slope Compensation 0mV/jus
Booster Error Amplifier Gain [Siemens] 30 uS d
Booster Overvoltage Shutdown 5.8V y
Booster Overvoltage Reactivation -1V .
Booster Gate Voltage Threshold 04V y
Booster Minimum Off Time 115 ns y
Booster Minimum On Time 150 ns

Booster Regulation Setpoint Voltage 450V
Booster Current Limitation Peak Value 100 mv

Activate VBOOST_AUX_SUPPLY o
Booster Skip Clock Cycles Disabled y
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 m}
Comparator Threshold Voltage 0
Tunes the Toff x VLED value for channel 1 0

» Qvercurrent Settings

» Enable Buck Regulator Channel 2
4 General Settings
Thermal warning threshold 0
LED sampling duration selection 88
B Overvoltage R

Defines the hysteresis for the reactivation once the overvoltage shutdown is triggered.
Default: -1 V 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, HALSs 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.

i Project Explorer S%| ¢ =0 QNOAL305 Example &
& bak ics_firmware: W & filey///C:/Users/ffw9fg/eclipse-workspace/noal305_example/abstracthtmi v i
]
v s Project Explorer & = B =RIEBDKh & bme680_examplerteconfig &
= b -
o E®1¥ T & Components [+
&5 bak_blinky
] & bdk_ics_firmware Software Components Sel. Variant Vendor Version Description
4 465 bme680_example M psiio ONSemiconduc ARM Cortex-M3 48 MHz, 32 kB RAM, 384 kB ROM
& Includes BDK ONSemiconduc 1.0.0  , RSL10 BLE stack implementations for BDK based applications,
& Debug 4 * Peripheral Server ve.l drops
& include # BASS u] Exposes current battery level to connected client and application.
& RTE ®ics o IDK Custom Service used to transmit sensor data using ICS Protocol library.
& src # Peripheral Sen 0 BLE Peripheral Server implementation for BDK applications.
@ abstracthtml + % Board Support BDK-GEVK ONSemiconduc 100 |, Board Support package for BDK-GEVK evaluation board.
4 bme680_example.rteconfig # ICs Pratocol
| sectionsld * IDK Shields
5 led_ballast_example ¥ Libraries
L 1 ncs36000_example Platform independent drivers for various external components and IC,
L 5 noal305_example + % Ambient Light Se
& stepper_example ¥ Environmental Se
“ LED Driver
“# Motion Sensor
¥ Motor Driver
# BDK BDK software components compatible with all evaluation boards s
+ ¥ Bluetooth Profiler
# Libraries
# Startup release 4 ONSemiconduc 2110 |, RSL10-CMSIS Startup Library and Include Folders {libcmsis)
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.

% Components -
Saftware Companents Sél. Variant Vendar Version  Description
B psiio ONSemiconduc [ERM Coriex-H3 48 Mz 37 kB RANL 354 &8 ROM
« ¥ BLE BDK ONSemiconduc 10.0 JRSL10 BLE stack implementations for BDK based applications.
« # Peripheral Server
¥ BASS (=] Expases current battery [evel 1o connech nt and application
¢ ics o col library
# Paripharal Sen 0
4 % Board Support BOK-GEVK ONSemiconduc 1.0.0 A

* ICS Protocol

+ * DK Shields
¢ amis30543 510 D-STRR-GEVK
¢ BMEEBO_ENV B MULTI-SENSE-C
¢ BNO0SS NDOID  MULTI-SENSE-C
¢ nesaeooo RO PIR-GEVE
# NCV78763_ LECD)  D-LED-B-GEVK
@ noaw30s als O als-Geve

« ¥ Libraries

GEVK uging NCV78753 LED driver.

ight sensor

¥ Button o
¢ LD a
¢ pcasgsse O
« ¥ Components [Platform independent drivers for various extemal companents and IC,

* Ambient Light Se

* Enwiranmental Se

# LED Driver

* Motion Sensor

+ Moter Driver
s

www.onsemi.com
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Pep— BDK 100
Bluezoath LE Development Kit for RSLLD

BNO055 Absolute Orientation Sensor

Data Siructures

St BNOCSS_NDOF_Caistatus
BNODSS calfwrafon slabus snuchre. Mare

et BHOGSS NDOF_Resources

Macros
ot BNOUSS_NDOF_IOEXP_ADDRESS {I¢43 1)
12C 300rESS of 10 ExpangEr on MuMBsEnSor Shist
Z0emne BNOUSS_NDOF_IOEXP_PORT (1)
10 expaner port conlining SNOOSS realed sl
#aine ENOUSS_NDOF_IOEXE_RST_PIN (0)
10 expands pin B for SNOOSS restan sgral
ctns BNOUSS_NDOF_IOEXR_RST_PIN MASK (1 < BNOUSS_NDOF_IOEXR_ RST_FIN)
Zdeine BNOUSS_NDOF_IOEXE_INT_PIN (1)
10 expaner pin umber for SNGOSS Inferupt sigual.
#0mns BNODSS_NDOF_IOEXP_INT_PIN_MASK. (1 << BNOUSS_NDOF_IOEXP_INT_PIN|

Enumerations

UM BNOOSS_NDOF_POweriéods { BNOOSS_NDOF_POWER_MODE_NORMAL =, BNO0SS_NDOF_POWER_MOOE_LOW_POWER - 1, BNO0SS_NDOF_POWER_MODE_SUSPEND =2}
AR powes MOdes of BNOGSS. More

Functions
10132 1 BNOOSS_HDOF Inltiallzs vokd)
Ifeizes the BNCISS and sats o Nine Degress of Freadom (NDOF) operation mode. More..
321 ENOUSS_NDOF 5 NDGF |
DU 10 521 CIDE OWST MO0 12 U2 CUTEN COMELRION O Q53D S20E07S, M. .

32 1 BNOOSS_NDOF_ GalCallbration ststus (stuct BNODSS_NDOF._Cal Status statuc)
Reads calbraton status of BHOGSS sensors. More

1321 BNOO5S_NDOF_ResmLinsarAccsl (S1uct rods_inesr_accel_fost 1-pi)
3 test Inear accaleraton vecior It SC Tom eV More

132.1 BHOUSS_NDOF_ReatGravity siuct brodSs_graviy._foat § “pir)
Reads afest gravly vector In MSE from devie. bore.

IM32.1_ BNO05S_NDOF_Resnangrotston (STuct bncpss_gyro,_ hoat_t )
830 et gL LA VECIor I DPS o OoE: ...

10132.1 BHOUSS_NDOF_ReatibaOrientation (s bnodSs_suler_fcat 1pi)
30 teSt BSOS OEnTSoN VECTOr T degress rom dsvce. More

Run Time Environment Configuration

Tnese parametens are pan of INe RTE_BNO0SS_NCOFN RTE COPMQUIEan T 300 Can 02 Uid ™ 102 SNOOSS_NDOF camponert & seEed g

20efn2 RTE_BNOOSS_NDOF_EXT_CLK_SRC 1

Detailed Description

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
HRsLi0 ONSemiconduc ARM Cortex-M3 48 MHz, 32 kB RAM, 384 kB ROM
v ®BLE BDK ONSemiconduc 1.0.0 , RSL10 BLE stack implementations for BDK based applications.
v % Board Support BDK-GEVK ONSemiconduc 1.0.0 , Board Support package for BDK-GEVK evaluation board.
R 2 Components Platform independent drivers for various external components and IC.
[ 4 @ Device
4 % BDK IBDK software components compatible with all evaluation boards I
¢ AES o ONSemiconduc 100, 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
¥ Libraries

@ Startup release , ONSemiconduc 2110, RSL10-CMSIS Startup Library and Include Folders (libcmsis)

ONSemiconduc 1.0.0 Allows to create multiple timer events while using only single hardware timer.
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ON Semiconductor” BDK v1.0.0

Bluetooth LE Development Kit for RSL10

BDK

Abstraction layers for RSL10 Bluetooth Development Kit based applications. More

Modules

COMPONENTS
TASK_AFPP 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

Ewaluation 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 ADSraction Layer for RSLI0. More

Modules

Clock Configurations

Defines possible clock confiqurations for proper operation of BOK
12¢

12C mierface fof Comimun ation wish connocted sheciis

=PI

5P Interlade fof COMMUIcation with connectaa shitds

UART

UART interface fior communic aton with connecied sheekds.
Macros

#define HAL_TIME_RESOLUTION_US (1000}
#define HAL_TIME_ELAPSED_SINCE(start_timestamp) (HAL_Time{) - slarl_limestamg)
#aefine HAL_OK (D)

B-IDK also provides software timers and applications task manager abstraction layers to enable management of specific
tasks and timing within the event kernel.
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BDK vi00

Bluetooth LE Development Kit for RSL10

ON Semiconductor”

EDK

Abstrachon layers for RSL10 Bluetooth Development Kit based applications. More

_M odules

COMPONENTS
TASK_APP |
Application Task management & cusiom event scheduling.

Event Caliback
Library Tor attaching mulliple callback funclions (listeners) o single evenl sowce.

HAL
Peripheral Hardware Abstraction Layer for RSL10.

Allows, creation of unlimited number of soffware fimers with Ticker, Timeout and Timer functonality

ANSI Terminal Color support
Bring color to youwr berminal screen

Target
Evaluation board specitic definitions.

AP

Bluetooth Low Energy
Library for handsing of BLE functionality and librarkes 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.

Ble Lot Souce Refacior Nawigate Segech Project fum Window Heip
A T O T o R e e ok Acces | 2t | Rl
n W Boards I EEd|% ~=0 . 1 Oy shew examples from matatie pacs | @) | @ 0 & iu = ™ O m Pack Properties pR® ==
type fiter text m tyee filker best
Bowd Sammary Erampie Action Descration « @ ONSermsconducton BDC0A T
+ 1 All Boards 2 Boanss Battery E & o of B0K ¥ Prafile B Bowds
B Buetcom Developr BSLID BOK Py nple i # Components
B RS20 Evaluation Bo F5L1D b péinky xin p * ™ Bramples
BMEGSD Sensor E o Lises BMEGS0 LTI SENSE-GEVE 1o measure . Banery Service Example [Bluetooth Desricoment Kt
5 Seeacs Example (Bl Lises BNOOSS located on MULT]-SENSE -GEVE 1o determin_ {Bluetoath )

Expoes sensor data over Cuom Senvice BLE Profle.

10K Custom Sernce {Bluetooth Example usage of 10K Custom Senace Profile
LED Bakast Shirid Contsol tws LEDS D-LED-B-GEVE

Exampe {Bluetoatn Light levess by using o
L] :“ detect.
Saftware Tamer Exampde (B) g Thcker, Timeout and Times use caves of -

Dewe i Eamp
Stepper Sheeid Example (Bluetooth Deves SCORNIIS Contol two: stepper motors via D-STPR-GEVE

File Edit Source Refactor Navigate Search Project Run Window Help

MG B R~ B @ i S B E TR E i rO v ET R iSO S v

B%le v =0

5 Project Explorer
g Includes
- #& RTE
4 = src
v |8 main.|
@ abstracthtml
4 bdk_ics_firmware.rteconfig
sections.ld
1% bdk_push_button
12 bme680_example
© % bnoDS5_example
& 5 ics_example
i 1% led_ballast_example
% noal305_example
» 5 pir_shield_example
1% stepper_example

Bt bk (Blustooth Developent Kitl

i wan
BM004S Sensor Exampie (Bluetooth Development 1)
Gt I

DN Cusstom Service Exampd [ Expand Selecied

LED Balisst Shield Examle | ¢ Copy

NOALIOS Sermcn Ensengie [

PIR Shiek Exampte (Biuetoc o, Do Configunations
Softwave Times Examee (8 7 1M E/C+# Code Anshs
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@ bdk_ics_firmware.rteconfig [€] main.c &
58 BDK_Schedule();
59
60 /* Enter sleep mode until an interrupt occurs. */
61 SYS_WAIT_FOR_INTERRUPT;
62 }
63
64 return @;
65 }
66

67 /** Registers those sensor / actuator nodes whose components are enabled. */

68 static void APP_AddCSNodes(void)

69 {

70 #ifdef RTE BDK_ICS NODE ALS

71 if (CSN_ALS_CheckAvailability() == true)
72 {

73 CS_RegisterNode(CSN_ALS_Create());
74

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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Bluetooth is a registered trademark of Bluetooth SIG

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or
other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This literature is
subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training
and familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling.
Any other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without
limitation, warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor,
and no additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

The boards are 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 board for any such unintended or unauthorized application, you shall
indemnify and hold ON Semiconductor 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 ON Semiconductor
was negligent regarding the design or manufacture of the board.

This evaluation board/kit 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.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by ON Semiconductor to
be a finished end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices
pursuant to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of
requalification, delay, loss of profits or goodwill, arising out of or in connection with the board, even if ON Semiconductor is advised of the possibility of such damages. In no event shall
ON Semiconductor’s aggregate liability from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

For more information and documentation, please visit www.onsemi.com.
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