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RSL10-SENSE-GEVK (and
RSL10-SENSE-DB-GEVK)

User Guide

Introduction

The RSL10-SENSE-GEVK (and
RSL10-SENSE-DB-GEVK) is a comprehensive,
compact, node—to—cloud 10T sensor platform that allows
development of various Bluetooth Low Energy based use
cases. Along with the hardware and software, the
RSL10-SENSE-GEVK includes a mobile app to interact
with sensors and actuators. The board features RSL10,
Industry’s lowest power Bluetooth® 5 SoC and several
sensors from ON Semiconductor and Bosch. By combining
motion, environmental, ambient light sensing with the
ultra—low power of the Bluetooth 5 Certified RSL10 and
will enable customers to realize a new class of battery
powered static, mobile and wearable smart sensors targeting
consumer and industrial applications in the 10T.

The overall deep sleep consumption of 20 uA results in a
battery life of over 1 year. For further increase in battery life,
software configuration wizard allows flexible timing setup
as discussed in the following sections.

Variants

There are two SKUs of the RSL10 Sensor kit. Both
variants are pre—loaded with an ultra—low power firmware
and include a 3V CR2032 coin cell and a flexible NFC
antenna.

Figure 1.

RSL10-SENSE-GEVK: Firmware can be flashed via
10-pin needle adapter (e.g. TC2050 from Tag—Connect)
(not included). The 10-pin header for debugger is not
populated on the board.

RSL10-SENSE-DB-GEVK: The “debug” (—-DB) version
of the board also includes a low cost Segger debugger
J-Link LITE CortexM and a USB cable. Users can directly
debug/communicate/flash  the firmware over the
populated—pin header.
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Scope

The board starts functioning as soon as the coin cell is in
place. This document covers the setup, software
architecture, 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.

Default Configuration
In addition to the RSL10 SiP (System—in—Package), the

following sensors are present on the board.

o NOA1305, ambient Light sensor

® N24RF64, NFC EEPROM

e BMEG680, environmental sensor (temperature, humidity,
pressure, air quality)

e BHI160 + BMM150, 3—axis accelerometer, gyroscope,
magnetometer. Together returnabsolute orientation
supported in software

® INMP522 —> ultra—low power microphone for audio
applications

® User can insert NFC flexible antenna into dedicated
connector and bend underneath the battery holder for
custom packaging / cases.

Publication Order Number:
EVBUM2614/D
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Figure 3.
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Figure 4.

Both kits are shipped with the ultra—low power firmware that want to download different firmware versions, this
pre-loaded into the boards. section details the involved steps.
Powering the Board Prerequisities

To power RSL10-SENSE-GEVK, one has to insert 1. Install 64-bit version of Java from
CR2032 (3 V) battery into battery holder located on the https://www.java.com/en/download/
bottom side of the board. 2. Install J-Link Version 6.32i from

https://www.segger.com/downloads/jlink (select
J-Link software and documentation pack)
3. Install J-Scope Version 5.10d from
https://www.segger.com/downloads/jlink#JScope
4. Download and “Install RSL10 Software
Development Kit (SDK) Installer” from
http://www.onsemi.com/PowerSolutions/supportD
oc.do?type=software&rpn=RSL10
a.) Download the RSL10 SDK Getting Started
Guide and RSL10 SDK Oxygen Eclipse CMSIS

Figure 5. pack from the above site. All of these are
highlighted in the picture below. Save the
SOFTWARE CMSIS pack in a folder, for example,
The RSL10-SENSE-GEVK hoards are, by default, C:\emsis_packs

configured with the ultra—low power firmware. For users
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Document Title v Document ID/Size I

RSL10 Bluetoath Mesh Getting Started Guide NEW RSL10 Mesh Getting Started Guide (734kE)
RSL10 Bluetoath Mesh Package MW RSL10 Mesh Package (8386k8)

RSL10 Bluetooth Mesh Release Notes New RSL10 Mesh Release Notes (7kB)

RSL10 SDK Getting Started Guide NEw RSL10 SDK Getting Started Guide (1779kB)
RSL10 SDK LPDSP32 Package MEW RSL10 LPDSP32 Package (9325kB)
|rsLi0 SDK 0xygen Eclipse CMsIS Pack new | ONSemiconductor.RSL10.2.1.10 (29697kB)
RSL10 SDK Release Notes NEW RSL10 SDK Release Notes (22kB)
|R5L1o Software Development Kit (SDK) Tnstaller 2.1 s new I RSL10 Development Tools (435874kB)
RSL10 Software Documentation Package New RSL10 SDK Documentation Package (35959kB)
RSL10 Software Release Notes History NEW RSL10 SDK Release Notes History (43kB)
RSL10 Software Signature Files Wew RSL10 SDK Signature Files (1kE)

RSL10 Software Utility Apps New RSL10 SDK Utility Apps (7649kE)

Figure 6.

5. Download the CMSIS pack from (TBD) and save
it in the same folder as the RSL10 CMSIS pack
(see 4.a above)
The next section provides details on importing the
downloaded CMSIS packs into the SDK.

Importing CMSIS Packages
6. Launch the RSL10 SDK

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

7. Refer to Chapter 3 of RSL10 SDK Getting Started
Guide (step 4.a) for step—by-step instructions on
importing the CMSIS packs.

8. Once the two packs are successfully imported,
they can be viewed in the CMSIS pack manager
perspective as shown below (Figure 7)

i worspace €
file Edit Nevigate Search Project Bun Window Help

i Qi #>vi@PeriDisindeEpyn . iiwe v
[ ] B Boards = =R =R AR = B @@Packs = T% Bxamples H 5@ * = O  m PackProperties i
type filter text Soarch Pack Ler Toxt
Board Summary Pack Action Description ONSemiconductor BDK.040
4 "5 M Boards 2 Boards 2 ™ Device Spacific 2 Packs. ONE tor Devetopment Kit selectad B Boards

B guetooth Developr RSL10 % ONSemiconductor 80K & Upsadaie . BOK-GEVE Library and Exampse Pack & Components

B R5L10 Evaluation Bo R5L10 % ONsemiconductorRSLI0 @M SaalEL ON Semiconductor RSL10 Device Family Pack ™ Examples

* Generic Software Packs with generic content not specific to a devi_

Figure 7.

9. After installing the SDK per above procedure,
update Eclipse plugins:
a.) Click on Help in the Eclipse menu and Check
For Updates

Window |Help

il i @) Welcome

| % < 1@ Help Contents

| %

Search

Show Contextual Help

e

Show Active Keybindings... Ctrl+Shift+L Description
Tips and Tricks... ONSemicondu
& Report Bug or Enhancement... E Bluetooth Dev
Cheat Sheets... il ON Semicondi
Software Pack:

Eclipse User Storage L:
Perform Setup Tasks...

Check for Updates
Install New Software...
Eclipse Marketplace...

0 @ElC|¢®

About Eclipse

Figure 8.
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b.) Wait till updates are loaded (progress status in lower
right corner). Click on Next — two times.

Available Updates @;
.

Check the updates that you wish to install.

Version L] |

Name

|14 C/C++ GDB Hardware Debugging 94.3201802261533  orgeclipsecdtdebug.gdbjtag feature gre
] % GNU MCU C/C++ ARM Cross Compiler 264.201501011632 .0 I ar|
[ @ GNU MOU C/C++ Genene Corex-M Project Template 1.4.4201901011632 g i

] R GNU MCU €+ + J-Link Debugging 434201901011632  ilgg i & ke fs
9§ GNU MCU C/C+ + DpenOCD Debugaing 433201901011632 il ipse.debug.gdb

| @5 GNU MCU C/C+ + Packs (Experimental) 222201901011632 il i s f i g
Cut 1 | *

[ seleaan | [ pesetectan | §

Details

Update Details

Review and confirm the updates.
Mame Version ]

B C/Ce+ GDB Harcware Debugging 94.3301802261533 argciipse.cdt.debug.gdbit.

% GNU MCU C/C+ + ARM Cross Compiler 264201901011632 ilg.gnumcuedipse.manage..

# GNU MCU C/C+ + Generic Cortex-M Project Template 1.4.4.201901011632 llg.gnumcueclipse.template._.

4 GNU MCU C/C++ J-Link Debugging 4.3.4.201901011632 lig.gnumeueciipse.debug.g...

% GNU MCU €/C++ OpenOCD Debugging 4.33.201901011632 ilg.gnumeuechipse debug.g..

# GNU MCU C/C + Packs (Expirimental) 2.22701901011632 ilggrmeuectipse packs fea_

| Size:3382K8
Details
@ | -

Figure 9.

c.) Accept the terms and conditions and click on Finish.

Review Licenses
Licenses must be reviewed and accepted before the software can be installed.

© Licenses: License pext:
» Eclipse Foundation Software User Agreement Eclipse Foundation Software User Agreement -
+ Eclipsa Foundation Software User Agresment =]
Nowvember 22, 2017
Usage Of Content

THE ECLIPSE FOURNDATION MAKES AVAILABLE

SOFTWARE, DOCUMENTATION, INFORMATION

AND/OR OTHER MATERIALS FOR OPEN SOURCE

PROMECTS (COLLECTIVELY "CONTENT™), USE OF

THE CONTENT IS GOVERNED BY THE TERMS AND
CONDITEINS OF THIS AGREEMENT AND/OR THE

TERMS AND COMDITIONS OF LICENSE AGREEMENTS OR
NOTICES INCHCATED OR REFERENCED -

@ accept the terms of the license agreements
17 T ot aceept the terms of the license agreemints

Figure 10.

d.) Software updates are loaded into Eclipse IDE. Popup
window appears to restart the whole IDE environment.

www.onsemi.com
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Compiling and Flashing of Ultra Low Power Firmware

10. Examples related to RSL10-SENSE-GEVK are

highlighted in brackets. Choose the example

Custom Service Firmware with Deep Sleep
(RSL10—SENSE—GEVK)

B Devices 11 B RE D% O #Paca Bl @&em T 0 m PackProperties © SRR
Device Summary Pack Actian Descriptian « i ONSemiconducior BDK140
+ “£ All Devices 1 Device « * Device Specific 2Pacs  OMSemiconducior selected W foars
# ONSemiconductor 1 Device % ONsemiconducioe 30K SEUGIERE Blustooth Development Kit Device Support and Example: # Components
2 ™% Eamples

% Onsemiconductce RSLID  Rulieia el ON Semiconductr RSLLO Device Family Pack

* Generic

Software Packs with generic content not speciic 10 a devi

Battery Service Example (BDK-GEVE)

BD# Blinky (BDK-GEVI)

BOW Button {(BDK-GEVK)

BHIIS0 Sensor Hub Example (RSL10-SENSE-GEVK)
BLDC Shield Example (B0K-GEVI)

BLE controfied LED baltast with Energy Harvesting Bluetooth® Low Energy Switch (BDK-GEVK)
BMEGS0 + BSEC Example (BDK-GEVK)

BMESED + ESEC Bxample (RSL10-5ENSE-GEVK
EMESED Sensor Exampie (BOX-GEVI)

BNDO55 Sentor Example (BOK-GEVI)

Custom Senvice Frmwarce (BDK-GEVI)

Custom Senvice Firmmwace (RSLL0-SENSE-GEVK)

Custom Service Fiemwaee with Deep Sieep (RSLLD-SENSE-GEVE) |

Figure 11.

11. Right click and copy the project into workspace

[ Custom Service Firmware (BDK-GEVK)
[ Custom Service Firmware (RSL10-SENSE-GEVEK)

IDK Custom Servce Example (B0K-GEVK]

LED Ballast Shieid Examgple (EDK-GEVI)
NOWL305 Sensor Example (BON-GEVI)
NOWI305 Sensor Exampie (RSL10-SENSE-GEVI)
On-board Sensor Tests (RSL10-SENSE-GEVI)
PIR Shieid Example (BOK-GEVK)

Puah Button (RSL10-SENSE-GEVK)

Saftware Timer Example (BDK-GEVI

Stepper Shield Example (BOK-GEVI)

I Custom Service Firm

are with Desn Sleen (RS

2 IDK Custom Service

Expand Selected

-SENSE-GEVK)

I LED Ballast Shield E

2 MNOA1305 Sensor Exa

under Project Explorer. All source files

% Copy
mple -

Figure 12.

NOTE: Once the example is copied, it can be viewed

including main are located in the src folder.

O edlipse-workspace - sense_ics_firmware sleep/srcfapp.c - Eclipse
File Edit Source Refactor Mavigate Search Project Run Window Help

-

& Project Explorer &1 S-S

DrlvGi@- Qv Eraie @O~ Qs 5D Bl @e

+ 1% sense_ics_firmware_sleep
B Includes

& ble
& bip
& device

& ics

e awse

[# app_ble_hooks.c
L& app_init.c

& app_sleep.c

b app_timer.c

(& app_trace.c

I appec

b calibrationc

[ CSN_LP_ALS.c
Ll CSN_LP_AQ.c

Ll CSMN_LP_ENV.C
& HAL RTC.c

& wakeup_asm.5
abstracthtml
sections_bdkld
sections.ld

& sense_ics firmware_sleep.rtecanfig

[ 4

O [Gappe®
4 ff This software and/or documentation is licensed by C
5 // limited terms and conditions. The terms and condit
6 ff software and/or docusentation are available at
7 /F http://wew.onsemi.com/site/pdf /ONSEMI_TEC.pdf ("ON
& /f Terms and Conditions of Sale, Section & Software®)
9 // software license agreement. Do not use this softwa

f unless you have carefully read and you agree to the
11 // conditions. By using this software and/or document
12 // limited terms and conditions.

13 //

14 #include <stdic.h>

16 #include "app.h”

18 enum App_StateStruct app_state = APP_STATE_INIT;
19 struct stimer app_state_timer;

217 int main{veid)
22 {

Device_Initialize();

/® Indication - Initialization complete. */
LED_On{LED_GREEN);

HAL_Delay(258);

LED_OFF (LED_GREEN) ;

A Main_Loop();
3}

13- static void App_StateMachine{veid)
'

Figure 13.
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12. Now user has to build the project as this creates
binaries to be flashed to RSL10-SENSE-GEVK.
For the sensor board, there are two options:
a.) 1 Debug
b.) 2 Release — go to hammer icon inside IDE and
click Release. Project is automatically build
Debug mode enables user to debug application over serial
terminal connected to GPIO pin on expansion connector. It’s
the option how to fine tune the sleep mode code.
RSL10-SENSE-GEVK natively doesn’t support serial
communication, only RTT over JTAG.

& eclipse-workspace - sense_ics_firmware_sleep/src/app.c - Eclif

File Edit Source Refactor MNavigate Search Project Run
| >R~ @~ Bin| &% g al

-
5 Project Explorer

4 5% sense_jcs_firm

v 1Debug

2 Release

= L

> W Includes
> (= include

i

& RTE

4 (= srC

NOTE:

Figure 14.

% v o= H B

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

Alternatively you can build the project: right click on
project under Project Explorer —> Build Configurations —>
Set Active —> 2 Release

MG B Qv RBi@ 0| B A G ErGrihrOr@rUri®D 7 v -
25 Project Explorer 2 A%|le =0 @ app.c &
=5 sense._ics._ f & Ll ftware and/or documentation is licensed
> 3F Binaries  New * | terms and conditions. The terms and c
» & Include: Go Into e and/or documentation are available at
. B ) www .onsemi.com/site/pdf/ONSEMI_T&C.pdf
» & include Sren !n ﬂemedrj\w nd Conditions of Sale, Section 8 Softwa
» &= Release Show in Local Terminal ' le license agreement. Do not use this s
» & RTE B Copy CulsCc [you have carefully read and you agree t
4 [ srC ;aste Culsy  [ons- By using this software and/or doc
= ble % EJeIete Delete terms and conditions.
v = bsp R CARaChiteRawn | 0 TTTTTTTTTTTTTTTI T
e devi Remove from Context Ctrl + Alt+Shift+ Down ctdio.h>
i Source L4
o Move... app.h"
+ [0 aesc Rename... F2
> [8 app tateStruct app_state = APP_STATE_INIT,
» 4 app._| 21 Import.. mer app_state_timer;
. [© app 3 Export..
. [@ app.| € CMSIS C/C++ Project » [oid)
b Build Project P
£ app_ L [Dj-E _Initialize();
v [€ app. Clean Project
» [8 calib| &1 Refresh F5 lication - Initialization complete. */
- € CSM Close Project (LED_GREEN) ;
» [8 CSN Close Unrelated Projects lay(250);
b CSN (LED_GREEN);
£ 7] Build Targets 4 ’
> [g HALJ
. 8 wal Index ¥ loop();
@ abstrac | Build Configurations 4 Set Active L3 1 Debug
5l sectiong Show in Remote Systems view Manage.. v” 2 Release I
|5 sections Profiling Tools 4 Build All
€ sense_id Validate Clean All
Run As 4 Build Selected...
- o ortansare - & [l

Figure 15.
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13. Once the build is done, the code is ready to be
flashed to the RSL10-SENSE-GEVK.

a.) Insert the battery into the board. Mandatory
step as it creates the voltage reference for SWD
logic signals.

b.) Connect the low cost Debugger
(RSL10-SENSE-DB-GEVK version) / 10—pin
needle adapter with J-LINK
(RSL10-SENSE-GEVK version)

Figure 16.

14. Select the project (sense_ics_firmware_sleep), and
go to debug configurations as shown below.

£ eclipse-workspace - sense_ics_firmware_sleep/src/app.c - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help

0 |®"%".ﬁv§®'§ai\@~|t“?%?@'ﬁ"ﬁ*@‘l%‘lﬁ‘gz'%ﬁggﬂ"i
f —
&5 Project Explorer & B&|le Y= 0 app.c & (no launch history)
4 |5 sense_ics_firmware_sleep 4 /f This s Debug As * s
- 3%, Binaries 5 // limitel Debug Configurations... __: te
- @l Includes 6 // so{tLI\ra Organize Favorites... aw:fa
. & include ; // http:/ wewrrorsemwrreomrsreerporronsE M

// Terms and Conditions of Sale, Section

Figure 17.

a.) Double click GDB Segger J-Link Debugging to create
the debug configuration for the selected example.

£ Debug Configurations
¢
Create, manage, and run configurations E’\
SRR l= 0

| Name: sense_ics_firmware_sleep Release

typefilterted B Main %‘i Debugger‘ 3 Startup:?-f Source ] gommun‘;'ﬁ'{ SVD Path|
[E] C/C++ Application |

= S Project:

[€] C/C++ Attach to Application

[E] C/C++ Postmortem Debugger

sense_ics_firmware_sleep ‘ Browse... |
[E] C/C++ Remote Application C/C++ Application:
@ GDB Hardware Debuading Release\sense_ics_firmware_sleep.elf
[c] GDB OpenOCD Debugging
| 4 [£] GDB SEGGER J-Link Debugging | Variables... | [ Search Project... ‘ l Browse... I

E sfanse_ﬁl_[sjl{rn_wa{_e_ﬁsleep R_ele_a_se

& Launch Group N i
I fol I

# Launch Group (Deprecated) Build Configuration: |Select Automatically

Build (if required) before launching

() Enable auto build (") Disable auto build

(@) Use workspace settings Configure Workspace Settings...

Figure 18.

NOTE: The debug configuration for the selected example is automatically saved and there’s no need to re—create it.
Make sure you have the Release version of binary (.elf). Click on Search Project and Qualifier returns Release in
the path. For debugging purposes you can build and switch Debug version as discussed in step 12 a/b.

www.onsemi.com
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& Debug Configurations ‘2 Program Selection E @
Create, manage, and ry Choose a program to run: ﬁ\'
Binaries:
imware_sleep Release
type filter text O sense_ics firmware_sleep.elf ggeﬂ [ Startupw By Source\] =l ;ummon} 2, SVD Path}

[£] C/C++ Application
[E] C/C++ Attach to Apg
[€] ¢/C++ Postmortem [ : sleep
[E] C/C++ Remote Appl
[£1 GDB Hardware Debi
[1 GDB OpenOCD Deby

4 [€] GDB SEGGER J-Link [
[2] sense_ics_firmwart before launching

& Launch Group

Browse...

firmware_sleep.elf

Variables... “ Search Project... "[ Browse... ]

pn: |Select Automatically - I

I Launch Group (Depre
ild () Disable auto build
settings Configure Workspace Settings...
Qualifier:
F?;% armle - /SE‘I‘!SE,ICsjllmwaIE,S|EEptRE‘|E‘aSE‘/lE‘I‘!SE,ICSjIlmWalE,ﬂE‘EpEH%
Filter matched 10 of 10 iter _ Reet [ apey |
@ @ oK i I Cancel l | Debug | [ Close ]
Figure 19.
b.) On the Debugger tab, set RSL10 as the device name.
Click Debug.
S Debug Configurations (5]
Create, and run configurati ﬁL
Xegm»- Mame: sente_ics_lirmware_sleep Release
ype.filer it [ Main| % Debugger - # Startup %~ Source! [ Common| 7 SVD Path

[E1 C/C++ Application I-Link GDE Server Satup

[E1C/C++ Amach 1o Application
1 CfCe + Postmonem Debugger
] €/C++ Remate Application
] GOB Hardware Debugging

€] GDB OpenOCD Debugging

| Stant the )-Link GDB =erver locally Connect to running target

Executable path:  $1link_patnl/$(|link_gdbserver] B

Actual executable:  C/Program Files (xB6)/SEGGER/ILink V63 Zi/ILinkGDBServerCLexe

« [£] GDB SEGGER J-Link Debugging
[E] sense_jics_firmwase_sleep Release

{to change it use the global or workspace preferences pages or the projeci properties page
Dievice nanme: RsLI0 Supported device name

#8 Launch Group Endianness: @ Little Big
# Launch Group (Deprecated) Connection: 2 Use ] (LUSB serial or [P name/acdress)
Intertace: 2 5WD ITAG
Initial speed: Auto Adaptiv @ Fixed 1000 kHz
GDE port: 2331
SWO port: 2332 +| Verity downloads [¥| nitialize registers on star _
] i '
Figure 20.

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

retval = Confirm Perspective Switch

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

tializ
o This Debug perspective is designed to support application debugging. It incorporates
dalize views for displaying the debug stack, variables and breakpoint management.
I Init(
. Do you want to open this perspective now?
\r\n\
ialize| []Remember my decision
= NCS3 1
DEBUG( . Yes No
1@_PIR_,

Figure 21.

www.onsemi.com
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16. The debug session is now launched. Click Resume
(F8) to start the target CPU. Green LED briefly
flashes. By default, in Release version is no
Logging option and terminal doesn[git return useful
data. By terminating the session, user closes
connection with DBG server.

& eclipse-workspace - sense_ics_firmware_sleep/src/app.c - Eclipse

File Edit Source Refactor MNavigate Search Project Run Window Help

Hmil g |@5®'5Eﬂ& RS RS- T PLEL "S- AU RE ST Wi=W R I R R I AP
# Debug 2 Resume (F8) | [# ¥ = 8  ®-varieabk
4 [T sense_ics_firmware_sleep Release [GDB SEGGER J-Link Debugging] Name

4 (F sense_ics_firmware_sleep.elf
4 o Thread #1 57005 (Suspended : Breakpoint)
= main() at app.c:22 0x104ac8
so JLinkGDBServerCLexe
s arm-none-eabi-gdb
w Semihosting and SWV

4
[¢ app.c &
17
18 enum App_StateStruct app_state = APP_STATE_INIT,
19 struct stimer app_state_timer;
20
21= int main(void)
22 k
23 Device_Initialize();
24
25 /* Indication - Initialization complete. */
26 LED_On(LED_GREEN);
Figure 22.
S el workspick - simse_ics_fitmware_dtep/sre/app.c - Edlie
File Edit Sowce Refaclor Navigate Segreh Project Bun Window Help
- W8 - ++ LB rOrhridE S rWeridivdirt-Gry
% Debug = b - O wevanables
() serme_ics_firmware_sleep Release [GDR SEGGER J-Link Debugging] Mame Tyt Value
4 @ sence_jies_firmware_sleepaelf
#@ Thread #1 57005 (Running : Liser Request)
wd JLinkGDBServen(Lexe
o arm-none-eabi-gdb
ol Semihasting and SWY
i appe = = 0 2 outline =
1 U stdioh
1% enum App_StateStruct app_state = APP_STATE_INIT; Y apph
19 struct stimer app_state timer; = ® Bppstie:e
int main(void) * app_state_timer
= main(void) : int
Device Tnitialize(); # 7 App_StateMachine{void)
& Main_Loop(vaid)
/* Indication Initialization complete. *
LED_On(LED GREEN);
HAL_Delay(250);
LED_OFF(LED GREEN);
B Console
sense ics firmware steep Ralease [GDB SEGGER J-Link Debugging) JLinkGDBServerCLexe
ERROR: Can not read register 24 (PRIMASK) while CPU is running
ERROR: Can not read register 25 (BASEPRI) while CPU is running
ERROR: Can not read register 26 (FAULTHASKY while CPU is running
Figure 23.

17. Disconnect debugger, download and open the
mobile app available under store (Android and
iOS). App name is RSL10 Sense and Control
( www.onsemi.com/b-idk )

www.onsemi.com
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IMPORTANT NOTE:

When the board is flashed, Green LED shortly blinks.
Board starts BLE advertising only and is visible on the
mobile app. When connection with mobile app is not made
for next 60s (by default), blue LED blinks and
RSL10-SENSE-GEVK goes into deep sleep mode. You can
resume operation by holding button PB1 for >1s. Green
LED blinks and process repeats. See below the state
diagram.

Binary Green LED blinks
flashed
Advertising

(default 60s)

Blue LED blinks

Blue LED blinks
Deep sleep mode

Advertising
(default 60s)

Green LED blinks

Hold PB1 button
for >1s

Figure 24.

Eile Edit Source Refacjor Navigate Segrch Project Bun Window Help
(= L R SR =R WAL T R

< Project Explorer i &

rE G e D0 e g

= RTE_spp_configh

Figure 25.

18. User is exposed to set various parameters that have
impact on battery longevity. Three main
parameters can be configured in CMSIS:

a.) BLE Advertising Interval (Default 1000 ms)

b.) Advertising stop Timeout (Default 60 s)

¢.) Wake—-up Button Check Interval (Default
1500 ms)

To get into the CMSIS Configuration Wizard, right click
on RTE_app_config.h and open CMSIS Configuration
Wizard. Change parameters, save the project and build it
starting from step 12.

HE_BLE Tesminal

o 5 yere_ica_firmware_sleep = CMSIS Configuration Wizard
i Includes
- Option Value
& bk BLE Advertising Interval [ma] 1000
i app._ble hookshn BLE Coenplets Local Name
N app_sieeph Advertising Stop Timeout [5] : m
1 app_timer.h Wake-up Button Chiscle Intensal [me] 1500
H app_traceh [3C Bus Speed Fasts
[ apph # IDK Custom Service L
i CSN_LP_ALSH « Ambient Light Node (AL} 4
W CSM_LP_ACKH Integration Time [ms] 125
[ CSN_LP_ENV.R Nurber of Messarernent Cycles |(_)\-:::|4
R HAL RTCH  Envirgnmental Node (EV)
t 3
[ RTE_app_configh BSEC Sampie Rate I:llm.n
& Redease New » puremant
# RTE [T =]
. Qpen lata (el L}
Pk Open With v [8 CiCes Editor
@ abstracthtml

Show in Local Terminal
sections_bdk|d
sechonald " Copy

Cirl+C
Pa Cirie¥

Teut Editor
& sense_ics_limwane 3

v = CMSIS Configuration Wizard

11 Generic Text Editor

Figure 26.
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N-He-RA-Ei@-iBin iR~ C-ir-0- Q- A~ OB A~ FAM I -F-Co=D~
i Project Explarer & T T O |dappc 4 sense jcs fimware sleeprteconfig = RTE_app_configh ==
15 sense_jcs_firmware_sleep = CMSIS Configuration Wizard aae® "
& Includes
Py [ BLE Advertising Interval [ms] 1000
+ B app_ble_hooksh BLE Complate Local Nama HB_BLE_Terminal
+ [ app_sieeph Advertising Stop Timeout 0
+ B app_timerh Wake-up Button Check Interval [ms] 1500
+ B app_traceh LA Bus Spead Fasts A
+ [ apph 4 IDK Custom Service
o B CSNLPALSh + Ambient Light Nede (AL) =]
B ﬁN‘lP‘M}.h Irtegration Time [ms] 125
[ CSNLLE_ENVY Musmiber of Measusement Cycles [eyeles 4
. & HALRTCH 4 Environmental Node (V) @
e BSEC Sample Rate 5 min
S =Tee pp_r. o Indoe Air Cuaality measurement o
& ATE + Alisolute Orientation Node (AO) 2
. Virtual Sensor Report Rate [Hz) 5
@ abstracthmi
& sections bakeld
W sectionsld
& sense_ics_firmware_sleep reconfig
{ il b
BLE Advertising Interval [ms]
Determines how often to sénd advertising packets.
Default: 1000 ms

Source Editor, CMSIS Configuration Wizard |

Figure 27.

Mobile App Usage 20. When the appropriate board is selected, one can
19. Within the Advertising Stop Timeout interval, choose what sensor data to observe. Below are
board is visible on the app screen. depicted all supported sensors and quantities
RSL10-SENSE-GEVK is advertising only over taken. More simultaneous sensors in place equals
BLE. When multiple boards (sensor nodes) are more power required.

present, each has unique MAC address and user

selects the desired one — HB_BLE_Terminal. RSL10-SENSE-GEVK supports also cloud

connectivity via the same mobile app that
functions as a gateway.

Air quality is not supported in this low power
mode example due to heating element and
consequent need for higher power consumption.
However it’s available under BME680 + BSEC
example or Custom Service Firmware in
CMSIS.

NOTE:

60:COBFOD9B3D :

Figure 28.
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@om

LR Reel R

€ Select Components DONE

(4 r r

Stepper Motor LED Ballast BLDC

, r r
ALSNoK1E08 B ALS-HOAT306 MOTION
N' Quality

1.13
X

=

€ New Configuration

0.49

(]

LRI T 66% 2143

-0.14

@om ¥ RIW T 66% W 2143

SAVE SAVE

€ New Configuration

W oo

9.5 170 740
X Y z

G

Unit : Dps (Degrees per second)

23.6

z " - X Y z

Lnit « 0T Micra Taclal

(2 . A ] o

Figure 29.

Ultra—low Power Firmware Modes
21. The following are the low power features of above
described firmware:
® BDK libraries adapted for use with deep sleep mode of
RSL10.
e HAL library for RTC and RTC based low power timer.

® | ow power IDK Custom Service nodes for:
a.) ALS (NOA1305)
b.) Environmental sensing (BMEG680 + BSEC software)
¢.) Absolute Orientation (BHI160 + BMM150)

e Automatic on demand sensor activation.

e Automatically stops BLE advertising if no connection
is made.

e BLE advertising can be restarted by holding push
button (PB1).

e Configurable using RTE configuration header.

22. Environmental Sensing Node (BMEG680 + BSEC
software):
® Provides two sample rates (every 3 seconds or every
5 minutes). By default, due to reduced power
consumption, environmental sensors updates each
5 minutes.
® Option to disable IAQ measurement to save power.

® | ong term average power consumption:

a.) Outputs: Indoor Air Quality, Compensated
Temperature, Compensated Humidity, Pressure
i. Low Power mode — 900 pA (3 s sample rate),
ii. Ultra—low power mode — 90 pA (5 min sample

rate)

b.) Outputs: Compensated Temperature, Compensated
Humidity, Pressure
i. <5.2 uA (1 s sample rate)

® (Gas sensor uses too much power and is not suitable for
CR2032 battery powered systems. By default, this
feature is disabled in ultra—low power firmware

23. Ambient Light Node (NOA1305):

e Sensor is activated only when ambient light value is
requested by peer device.

® Power consumption depends on number of requests
received from peer device.
a.) ~80 uA current draw when sensor is active

® Sensor remains active for 4 measurement cycles
(integration times) to stabilize sensor output.

® Integration time and number of cycles are configurable
from RTE header.

24. BLE Connection Interval — Possible Power
savings:
e BLE allows devices to negotiate connection parameter,
most notably Slave Connection Interval
a.) BLE communication always occurs at every
connection interval even if the devices do not have
anything to exchange (just send empty packets).
b.) Configurable from 1.25 ms up to 4000 ms.
¢.) Bigger Slave Connection Interval —> Less energy
consumed by HB.
d.) Master (phone) has complete control over used
connection interval.
e Android allows only 3 specific interval configurations:
i. High (11.25 - 15 ms), Balanced (30 — 50 ms),
Low Power (100 — 125 ms)
o All Android apps do not allow to set connection
interval and always force balanced mode.

www.onsemi.com
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POR
| Sleep Mode Button pressed for 1s Advertising Mode Peer device connected Cannected Mode |
BLE disabled BLE: advertising BLE: connected
NOA1308: disabled NOA1305: disabled NOA1305: On demand activation
BHI160+BMM150: disabled BHI160+BMM150: disabled BHI160+BMM150: Activated on first request
BMEG80: Controled by BSEC NG connection attempt BMEG80: Controled by BSEC Peer device dsconnecied | BMEE80: Controled by BSEC
in 60s
BSEC event
BSEC event BSEC event
| BSEC A
- Starts BMEGB0 measurement
- Process BMEGBO data
Figure 30.
25. Short term power consumption (100s interval): 28. Right click on the project and build it
® Deep Sleep mode: NOTE: If the binaries are not seen, press F5 (refresh)
a.) 1.5 s periodic button check
b.) Consumption: 18.7 uA @ 3 V —————

= We® -G @-0iv Wl rdr@F 0

® Advertising mode: .
c.) 1 Hz BLE advertising interval - @ et e erp . Cokaiots. 0

d.) Consumption: 24.5 UA @ 3 V = [
e Connected mode: o |

e.) Full operation connected to RSL10 Sense & M |
Control: e o
i. ALS: 1 s measurement & report rate
ii. Absolute Orientation: 12.5 Hz measure rate, 1 s
report rate
iii. Environmental data (IAQ disabled): 5 min.
measure rate, 3 s report rate
f.) Consumption: ~3000 uA @ 3 V Figure 32.

29. Once the project is build, go to Debug
configurations, double click on GDB SEGGER
J-Link Debugging that automatically creates
Session and import binaries ready to be flashed.

Compiling and Flashing of the Rest Examples Click on Debug button.

Attached to RSL10-SENSE

In this section user is guided on how to flash software for

Cloge Project

26. Low power firmware — block diagram. The
diagram in Figure 30 depicts detailed high level
operation of ultra—low power firmware.

rteconfig - Eclipse

all remaining examples in the CMSIS pack. The procedure Bt
is similar as for Ultra-Low power FW. Let’s pick up -@-[e-lo-g-a-iv5 9> .
On—board Sensor Tests that enables microphone £ & 1senseics firmware sleep Release ig 22
functionality and returns sensors data into console. sonents [ 2€0Ug A ’
Debug Configurations... I
27. Right click and copy the project into workspace Compone’ " Organize Fayorites.. fion
10 ONSeEmiconduc
NOA1305 Sensor Example (BDK-GEVK) ; R ANEamisandis 140
NOA1305 Sensor Example (RSL10-SENSE-GEVK) Flgure 33

On-board Sensor Tests (RSL10-SENSE-GEVK)

PIR Shield Example (BDK-GEVK) 4l | B S
Push Button (RSL10-SENSE-GEVK) ¢ Copy

Cnfhsmrn Timar Cuamnla MOV COWA

Figure 31.
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2 Debug Contigurations
Create, ge, and run g
xXie»~

Mame: sense_production_tests Debug

% Debugger| & Startup| % Source| T Common| 7, SVD Path

= 1 Main
[E] C/C++ Application e
[ C/C++ Attach to Application Lroj
] C/C++ Postmartem Debugger sente_production_tests

] C/C++ Remote Application
=] GDB Hardware Debugging

71 GDB OpenOCD Debugging
(£ GOR SEGGER J-Link Debugging

C/C++ Application:

Debughsense_production_tests.elf

[E sense jcs firmware sleep Release Build (if required) before launching
[T] sense_production_tests Debug

8 Launch Group Butld Configuration: | Select

¥ Launch Group {Deprecated)

Enable auto build

@ Use workspace settings

Filter matched 11 of 11 items

2

Figure 34.

30. When the debug session is launched, click on
Resume button (F8).

Eile Edit Source Refactor Mavighte Search Project Bun Window Lelp

e wi®v D[] ma t EwinvOehemo sy [@ailivhie

T Debug B, e
] sense_production_tests Debug [GDE SEGGER J-Link Debugging]
« [ sere_production_ testell

4 o Thread #1 57005 (Suspended : Breakpaint)

B main{ at mainc?B 0ao027a

ol JLnkGDEserverCLene

ol arm-none-eabi-gdo

ol Seminosting and SWV

LR TS = RTE_ app_configh & sense_production_ testsrteconfig & mainc
B oo | Int3at retval = @

BOK_InitializeFreq(HAl_CLK CONE_EMHT);
HAL_I2C_SetBusSpeed (HAL_IIC_BUS_SPEED_FAST);

LED_Initialize(LED RED);
LED_Initislize(LED GREEN);
LED_Initialize(LED BLUE);

LED_On{LED_RED);

& Conmsole i

sénse_production fests Debug (G0 SEGGER J-Link Debugging] RinkGOBSanerL éne
Read 3 butes @ addrece GeARFAR (Nata = MRATHY

v Variables
Hame
v retval

e timestamp

Figure 35.

Logging/Debugging

This is the next step after launching the session. For
logging/debugging the downloaded Firmware, either
J-Link RTT or Eclipse Console may be used. This section
provides instructions for both.

Using J—Link RTT
31. After step 30 is done, open J-Link RTT viewer
6.32i (should be installed when J-Link software
package was installed per Step 2)
32. Select USB / Existing session and click OK. As
the debugger is in operation, easiest way is to
utilize Existing Session.

Browse-.

Variables. | Search Project.. || Browse.

Disable auto build
Configure Workspice Settings

Type
in321
w32t

Detug || close

Value
-738672248
756375673

1 I Outling rEANY s %
- *  Dmetsd status
metS0_output | struct B4
bhy_status.
bhy_orentation
eeprom_satus i
eeprom : 20k
eeprom_ref
eeprom_rel_length
drmic_value

drmie_ma - 1331
dmic_min

R R RN NN

mainivoid) ; int

EE~o-o-

J-Link RTT Viewer V6.32i | Configurati... [m:m|

Connection to J-Link

JUSE

Auto reconnect

0K ‘ | Cancel
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Bl J-Link RTT Viewer V6.34c

ﬁ J-Link RTT Viewer V6.34c | Configuration

Log | All Terminals Ter J-Link

TCR/IP
Existing Session
Specify Target Device

Script file (optional)

Target Interface & Speed

Serial No

|swo

~ | 4000 khz

Z |

RTT Control Block

@ Auto Detection Address Search Range
0K ; Cancel ‘
| Enter ” Clear
Ready. = 0.00 MB
Figure 37.
33. 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. i
SEGGER J-Link V6.34c - Target device settings ===
* | IrsLig [ =1 Core #0
A Jemineis el Manufacturer ‘ Device ‘ Core ‘ NumCa... ‘ Flash SIZE‘ RAM SIZE‘
ON Semicond.. RSL10 Caontex-t3 r2p1 1 390KB 24KB
Kl J-Link W6 34¢ Device Selection
o The selected divace “UNSEECIFIED"” is unkrtwn 10 this versson of the JLink sofwang,
Hectod
h loaders
Far some devices which requine a specal handing. selechon o the comedt devece is impartant

Selact a device for J-Link

Selecting & device is not required for most devices, but allows more efiicient operation of J-Link as well

as flash download, modification of flash memary during & debug session as well s unlimited o=

Enter e breakpaints in flash memary (Flash Breakpaints) &
Establishing J-Link connection_. 0.00 MB In case of doubt, selectthe first entry in the list: "Unspecified Device". E]

Figure 38.

Figure 39.
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34. Console returns the actual values from all sensors
assembled on the board

2 )-Link RTT Viewer v6.32i EI@

File Terminals Input Logging Help

Log All Terminals| Terminal 0

Test status:

INOAL1305 initialization: OK
INOAL305 measured value: 1440 lux

initialization: OK
temperature: 23.75 °C
humidity: 15.30 %
pressure: 98546.00 Pa

(+BMM150) initialization: OK
heading=21.71°, pitch=2.01°, yaw=—-4.93"

IN24RF64 read back test: OK

INMPS522: Use J-S5cope to see waveform
INMP522: dmic min=-7277, dmic_max=32767

Figure 40.

Using Eclipse RTT Console
35. Click the Open a Terminal Icon

= eclipse-workspace - Source not found. - Eclipse

File Edit Navigate Search Project Run Window Help

O o @ 3 LI i S BrQrQein g

4¢ Debug = Open a Terminal (Cirl+Alt+Shift+T) |

4 [c] pir_shield_example Debug [GDB SEGGER J-Link Debugging]
4 & pir_shield_example.elf
## Thread #1 57005 (Running : User Request)
wi JLinkGDBServerCL.exe
¥ arm-none-eabi-gdb
w Semihosting and SWV °

Figure 41.
36. Enter the values shown below and launch the

session. The incoming events are printed on the
terminal window.

< Launch Terminal o ==
Choose terminal: | Telnet Terminal 7
Settings
Hosts: v | %
Host: localhost
Port: 19021 v

Timeout (sec): 5

End of Line:  |CR+NUL =
Encoding: | Default (ISO-8859-1) =
? OK Cancel

Figure 42.

37. Terminal window returns the same data format as
using the J-LINK RTT viewer.

WWWwW.onsemi.com
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85 /* Initialize all LEDs */
86 LED_Initialize(LED_RED);
87 LED_Initialize(lED GREEN);

B Console ¥ Tasks [2 Problems (3 Executables & Debugger Console [ Memory

& Telnet localhost (1/30/19 10:19 AM) 2

Test status:
NOA13@5 initialization: OK
NOA13@5 measured value: Tux

BME68@ initialization: OK

BME68@ temperature: oc
BME68@ humidity: %
BME68@ pressure: Pa

BHI16@ (+BMM158) initialization: OK
BHI16@ heading= , pitch= , vaws

N24RF64 read back test: OK

INMP522: Use J-Scope to see waveform
INMP522: dmic_min= , dmic_max=

Connected - Encoding: Default (ISO-8859-1)

Figure 43.

Using J—scope for MIC data visualization
38. Launch Segger J-Scope and click on New project

Bl SEGGER J-Scope V5. 10d

2|8 sampling: ® & G Trigger Target:

05.000 s At: 0 ms

Cancel

Figure 44.

39. When your Eclipse debug session is launched, use
existing Session (alternatively you use USB), set
Sample rate every 10us and load elf. file (binary)
that is located under Eclipse—workspace and
Debug folder.

WWWwW.onsemi.com
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vs.10d

L @ Q Trigger

Target

EVBUM2614

AT:

05.000 s
L

Connection 1o J-Link
UsB
TCPAP

@) Existing Session

Sampling Source

@) H5% (asynchron)

le Rate: 100.0kHz

EIf File

Cancel

Qpen Cancel

Figure 45.

40. J-Scope symbol section opens. Check dmic_value

box and hit OK button.

J-Scope Symbol Selection
=2

Name

B ../src/main.c
bhy_orientation [st
bhy_status [long]

bme&80_status [long]
dmic_max [long]

dmic_min [long]

Add Symbol

T

B eepron

dmic_value [long]
Size: 4 Byte(s)
Type: long
Scope: Global

Filter Symbols by name

OK ‘ Cancel |

Figure 46.

41. Visualization of the audio is started when Red

Sampling button is pushed (or F5.)

WWWwW.onsemi.com
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Organize = MNew folder » 7
oracle_jre_usage =
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RTE
AppDats
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Contacts
sense_production_tests.elf
i Desklop
# Downloads
echpse-workspace
metadata
RemoleSystems TempFil
sense_ics_firmware_sleer
sense_production_tests
Setungs
Debug
RIE
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SEGGER J-Scope V5.10d
Eile Help

2|8 sampling{ ®

® Q Trigger Target:

B0 = 5

e Sampling (F5)

05.000 s At: 0 ms

Sampling: B Il & Q Trigger Target:

38.835 5 At: 0 ms

Figure 47.

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.

WWWwW.onsemi.com
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File Edit Source Refactor Navigate Search Project Run Window Help

il B~ R~ @ @D S E Sy O R I®E S v R S CE =
{5 Project Explorer & = <§>‘ ¢ Y= d app.c RTE_app_config.h € sense_ics_firmware.rteconfig &2
» 25 sense_bme680_bsec ¢ Components [
i sense_ics_firmware . - —
. & sense ics_firmware_sleep Sof‘t!ware Components Sel. Variant Vendor_ Version Description
4 1% sense_production_tests “RSL10 ONSemiconduc ARM Cortex-M3 48 MHz, 24 k
> @ Includes . @ BLE BDK OMSemiconduc 1.4.0 , RSL10 BLE stack implementat
» = Debug . € Board Support RSL10-SENSE-C, ONSemiconduc 1.4.0 ., Board Support package for R
4 = RTE . @ Components Platform independent drivers
. & BLE . @ Device
I 4 (= Board_Support
> [ BHI160_NDOF.c [ONSemiconductor.RSL10-S
> [ bhy_support.c [ONSemiconductor.RSL10-SEP
> [§ BMEG80_ENV.c [ONSemiconductor.RSL10-SE
> [8 button_api.c [ONSemiconductor.RSL10-SENS
> [ I2CEeprom.c [ONSemiconductor.RSL10-SEN!
> |6y led_api.c [ONSemiconductor RSL10-SENSE-(
> [ NOA1305_ALS.c [ONSemiconductor.RSLL New L
> [W RTE_HB_BHI160_NDOF.h [ONSemiconduc| Open
> [ RTE_HB_BMEGS0_ENV.h [ONSemiconduct Open With v | [8] ¢/C++ Editor
> [8 RTE_HB_Button.h [ONSemiconductor.RSL Frar i7 [zl Teomia] » |i= CMSIS Configuration Wizard I
» [B RTE_HB_NOA1305_ALS.h [ONSemicondug Tty Generic Text Editor
> = Components = %opy CUHF = Text Editor
> = Device Paste Ctrl+V 1 -
¥ Delete Delete | 5/ System Editor 1
» [W RTE_Components.h = )
& Remove from Context Ctrl+Alt+Shift+Down | E In-Place Editor
sre Source v Default Editor
@ abstracthtml
|2 sections.Id Joves Other.. 1
4 sense_production_tests.rteconfig Rename... k2 [:\n tests.elf" "sense production 1
Figure 48.
A brief description on the header files is given in the
wizard for various sensors.
= CMSIS Configuration Wizard * CMSIS Configuration Wizard = RTE M NOALIS_ALS R
Optien Value Optices Vale % CMSIS Configuration Wizard
BHILE0 Iterrupt Seurce 3  Temperatute measurement 2 Opticn Vaue
o F  End r NOALIOS
1 a
2 2
© 3  Humidity - a
Oversamplng -_‘f
BR Filter Size i
o
o1 |
3
7 |
15 {
il !
63
7
BHILED Interrupt Scurce Interrupt sigeal CI0 Pad
' e fou c Dwel B paesmen P ! e e crnodby DI o HOALSS et g
[Patensi2 See seciion 114 B9 fiter of BMESED dutasheet for mare details -
Figure 49.
DOCUMENTATION *.rteconfig

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.

The *.rteconfig file lists the software components within
the CMSIS pack. To access the components, double click
*.rteconfig file. Extensive help is provided under the
description tab.

www.onsemi.com
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File Edit Source Refactor Mavigate Search Project Run Window Help

o B R BB DN LB S B GrihrO U R IDD P i@ 0 i H D
125 Project Explorer & BR|s "0 RTE_ME NOALIS ALSH € sense_production_tests.rieconfig &1
5 sense_bmesal_bsec 4 Components 2] -
» i sense_ics_firmware
» & sense_ics_firmware_sheep Software Components Sel. Vanant Vendor Version  Description
4 5 sense_production_tests B RsLio ONSemiconduc ARM Cortex-M3 48 MHz, 24 kB RAM, 364 kB ROM
+ & Includes 4 ¥BLE BOK ONSemiconduc 140 RSL10 BLE stack implementations for BDK based applications.
» & Debug » ® Peripheral Server
. RTE « ® Board Support RSL10-SENSE-C, ONSermiconduc 140 4 Board Support package for RSL10-SEMNSE-GEVE and RSL10-SENSE-DE-GEVE evaluation ki
- - * ICS Protocol
@ abstracthtmi 4+ ¥ Libranies
| sactionsld ¥ BHIL60_NDOF Nine degrees of freedom sensor huby
& sense_production_testsriecontig ¥ BMES80_BSEC O Measure indoor air quality, temperature, humidity and atmaospheric pressure using BMEGE(
“ gMEsE0_ENY B Measure temperature, humidity and atmospheric pressure using BMESS0 environmental ss:
# Button 5] On-board Push Button support
# 12 Eeprom Generic library for reding / writing L3¢ EEPROM memories.
¥ LED =) On-board LED support
# NOA1305_ALS B Measure ambient light level using NOA1305 ambient light sensor
# Pinmap B Defines pin mappings that will be used by HAL drivers
4 ¥ Components Platform indep drivers for various extemnal P and IC.
. % ambient Light 5
# Enwironmental Se
» ¥ LED Driver
» % Motion Sensar
* Motor Driver
+ % Device
* BOK BDK software components compatible with all evaluation boards,
» ¥ Bluetooth Frofile:
» ¥ Libraries
# Startup release 4 ONSemiconduc 2318 | RSL10-CMSIS Startup Library and Include Folders (libemsis)
Figure 50.
Main Help Page
The main help page is accessible via Device/BDK, visible
for all use cases in *.rteconfig file. 1t’s further divided into
various modules as shown below.
Software Components Sel. Variant Vendor Version  Description
W Rrsii0 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
3 Compaonents Platform independent drivers for various external components and IC.
| 4 % Device
4 % BDK |BDK software components compatible with all evaluation boards. |
“ AES ONSemiconduc 1.0.0 4 AES module from mbedTLS
# Event Callback ONSemiconduc 1.0.0 _, Library for assigning of multiple callbacks to events
@ HAL ONSemiconduc 100  , 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 21.10  , RSL10-CMSIS Startup Library and Include Folders (libcmsis)

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

Figure 51.
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ON Semiconductor”

BDK' 100

Bluetooth LE Development Kit for RSL10

BDK

Abstraction layers for RSL10 Bluetooth Development Kit based applications. IMore...

Modules

COMPONENTS
TASK_APP 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 Celor support
Bring color to your terminal screen.

Target

Ewvaluation board specific definitions.
API

Bluetooth Low Energy

Library for handling of BLE functionality and libraries of supported BLE profiles.

Figure 52.

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

HAL

B

Penpheral Hanmware Abstraction Layer for RSL10 More

Modules

Cleck Configurations
Defines possitle ciock configurations for proper operation of BOK

12c
12C inferface for communication with connected shisids

5P
5P Intertace for communication with connected shisids.

UART
UART inferface for communication with connected shiekds

Macros

#define HAL_TIME RESOLUTION US (1000)

#oefine HAL_TIME_ELAPSED_SINCE(stan_timestamp) (HAL_Time() - start_timestamp)
#define HAL_OK (0}

Figure 53.
CMSIS also provides software timers and applications

task manager abstraction layers to enable management of
specific tasks and timing within the event kernel.

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 Management |
Application Task management & custom event scheduling

Event Callback
Library for attaching muliiple 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.

APl

Bluetooth Low Energy
Library for handling of BLE

and libraries of BLE profiles.

Figure 54.

Every example attached to the RSL10-SENSE-GEVK is
equipped with addl. help under abstract.html

www.onsemi.com
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2 eclipse - files/CyfUsers hitmi - Eclipss
File Edit Source Refaclor Navigate Segrch Project RBun Window Help
- BeR{ v i@eiDin BE-Erfr @0~ RIS T rHet e

‘& RSL10-SENSE-GEVK Sensor Test Program 2

& sense_bmeS0_bsec W filey i sers/fhwif/eclipse-workspace/sense_production_tests/abstracthtml - n
i sense_ics_fimware

s Project Explorer 2 5% ¥

» N24RF64 EEPROM Test - Tests communication with the EEPROM memory. Testing data are written into the memory and then read &

S sense_ics_fimware_slee) . .
< - e back to verify proper operation of the memory.

+ 1 sense_production_tests
= INMP522 Digital Microphone Test - Utilized one of the DMIC channels of RSL10 to read and process audio samples from the digital
microphone. Every sample is saved into global variable which can then be read by J-Scope to visualize the waveform generated by the
microphone. PDM data from microphone is sampled ad 2MHz with 64 decimation factor. DMIC output formar are 16-bit LSB aligned

G sre

samples.
sechonsld .
@ sense_production_tests teconfig Hardware Requirements

Compatible evaluation boards:

* RSL10-SENSE-DB-GEVK
@ 3V um CR2032 battery is required for proper operation.

» RSLIO-SENSE-GEVEK
+ 3V Lithium CR2032 battery is required for proper operation.
= It is required to either solder 10-pin debugging header or use 10-pin needle connector to program / debug the board.
= Debug probe is not included with the board.

Figure 1. RSL10-SENSE-DB-GEVK connected to PC using SEGGER JLink Lite debugging probe -

4 T b

© Consale & B IR Rt

COT Build Conzole [sense_production_tests]
IMVOKINE: GO AAF LFOSS LFEATE FIASH IMARE S
arm-none-gabi-objcopy -0 ihex "sense_production_tests.elf” “sense_production_tests. hex” =
i GNU ARM Cross Print Size’ -

i _efwn  Eacmsbabasbalse ®eansn saadicbion bate a1Ee
‘ r call- .
Figure 55.
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