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Recap — Day 1 Live Demo
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Onboard

1IS2MDC

ISM330DHCX

IS2DLPC

IMP34DTO05

3D magnetometer

3D accelerometer
plus 3D gyroscope

3D accelerometer
— Low Power

Digital
omnidirectional
microphone

STM32L4 + Sensor IKSO02A1

& Expressions Registers &4 Live Expressions X &8 SFRs x 3& E
Expression Type Value
v [* acceleration IKS02A1_MOTION_SENSOR Axes_t  {.}

()= x int32_t 66
0J= y int32_t -30
&)= z int32_t 1031
w LQ- angular_velocity [KS02A1 MOTION SENSOR_Axes t {-}
()= x int32_t 140
0=y int32_t -280
&= z int32_t -490
v (™ magnetic_field IKS02A1_MOTION_SENSOR Axes t  {.}
(= x int32_t -582
6d= y int32_t -343
0= z int32_t -369

% Add new expression




What Next- Add Connectivity
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Send Sensor data to mobile App
over Bluetooth Communication
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Bluetooth LE devices




N

NETWORK PROCESSOR

Application is running over a dedicated
MCU along with BLE middleware

External HOST
(MCUL)

APPLICATION GPIO
+ UART

Middleware 12C

+ SPI
Radio Driver PWM

SPI/UART

GV

RADIO VENDOR:

IC (+ FW) RADIO stack
+ MIDDLEWARE

Specific integration of radio
middleware/driver required

Lys
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DATA-PUMP

Radio link added through a simple and
standard serial interface

External HOST
(MCU)

GPIO

APPLICATION UART
+ 12C
SPI / UART SPI

PWM

SPI/UART

. )))
RADIO VENDOR: RADIO stack I\

IC + SDK t
SPP driver

Radio as a simple plug-in
on a standard serial interface

BLE design flexiblility

APPLICATION PROCESSOR

Data acquisition, processing and
radio connectivity in a single-chip

GV

EDGE GPIO
APPLICATION UART
Vs + 12C
CLOUD RADIO stack SPI
computing PWM

RADIO VENDOR:

/_,
SoC + SDK + libraries T /

Full code ownership in all-in-one image
(data, processing, radio)




N BLE modules
BIUNRG What are the benefits?

Bluetooth® Low Energy modules allow fast time to market and huge
cost savings

Modules are designed to speed up time to market

* No RF expertise required: HW/SW Connectivity is a Black-Box in your Design!
» Fast Prototyping and HW Design

» Cost efficiency for volumes up to 150kpcs per year

Modules are pre-certified o
« Multi-Regional Certifications and SIG End-Product Certification allowing ~15K$ cost saving 9 BluetOOth
* Including HW Design and Certification, total cost saving up to 50~100K$!

Modules come with scalable offer

« Cost vs. features and antenna type
« Easy migration from legacy generation SPBTLE to new generation BlueNRG-M
Hardware pin-to-pin compatibility and same SW resources (BlueNRG-Navigator and SDK available as well)

Improved performance (immunity, output power)
10 years longevity (do not take care of inner components availability)




N BlueNRG-M2SA/P unvelled
Full-featured solution for Bluetooth® LE connectivity

BlueNRG

High efficiency Chip Antenna (*) 13.5 mm R Balun
BALF-NRG-02D3

[
S

32KHz XTAL to enable
ultra-low-power Bluetooth® LE sleep mode (*)

Suitable for:

 Motion Algorithms

 \oice over

SMPS Inductor to enable Bluetooth® LE

low-power Bluetooth® LE active mode (*)

ww G'1T

e Mesh over
Bluetooth®LE

Metallic shield to protect from EMI/RFI

Bluetooth® Low Energy SoC
BlueNRG-232
Powered by Cortex-MO

‘,’ (*) Not available on BlueNRG-M2SP, based on PCB antenna
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X-NUCLEO-BNRG2A1

@ BlueNRG-M2SP and BlueNRG-2N evaluation board

Powered by

BlueNRG-M2SP

EXPANSION FW PACKAGES
« X-CUBE-BLEZ2 (starting v2.0.0)
« X-CUBE-BLEMESH1
« FP-SNS-BLEMESH1

@¥® STM32 Open
Development

‘. Environment

BlueNRG-M2 Wireless SoC emulating
BlueNRG-2N Ntw Proc

Lys
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BlueNRG

Module Family
Suitable for

y -
2.4GHz
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B|UENRG'2_32' BALF-NRG-02D2, I:l Arduino UNO R3 connector
32MHz Oscillator

|:| M95640

D ST Morpho connector (opt) 10




Required Hardware and Software

 The X-NUCLEO-BNRG2A1 expansion board must be plugged on top of the
STM32 Nucleo board

|
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Nucleo-L496ZG and X-NUCLEO-BNRG2A1

Zio connector
Zio connector SB121— Closed PAT  SPILA_MO.
SB122—.0Open_PB5_ SPLA_MO
IOREF
CN8 . N
—11 2 PCS D43 D16 __PCE . B PB8 D15 12C A SCL
3 | 1 PCO D44 D17 __PBI5 ; PBY D14 12G_A_SDA
NEST PCI0_ D45 D18 PBI3
5|6 T D46 e | 6 VDD
+3v3| 7 | 8 —ECU bro _TBL. 15| g ﬁ
ool B 0 PC1Z_ D47 D20 “PAIS | 5 |40 FAS D13 SPIA_SCK
[ N ., PD2 D48 . gg; ;g; 1l 12 PAG o 3;? SPI_A_MISO
d 13 | 14 T D23 B3 13 8 D14 70 5P A Co/TM BTV
PG3 DhO =5 115|186 A B
v 15| 16 D24 _PAZ 7118 FDI5 D9 TIMER B _PWM2
Fleader 550 Feonal D25 PB4 o PEl2 D8
AT T =T Eme

7 Close only for F303ZI2 - -

0 Close only for F412ZE s AR wVIV]

.SB146 CN9 CN10

.SB14 A0 PA3 N PD7 D51 L2 PF13 D7

.5BI&S A1_PCO 3| FD6 D52 3| s PED D6  TIMER A_PWM1

SB147 AZ_PC3 B D5 D53 Sle FEIL _ D5  TIMER_A_PWM2

.SBIT1 A3 B : FD4 D54 AN A6 PBIL | o | g FFid__ D4

SB150 Ad N PD3 D55 E IN A7_PC2 o |10 PE13 D3 TIMER_A_PWM3

SBI137 - A5 . 5 | G IN A8 1112 PF15 D2

SBiET |||' CS D25 786 5 o ——SB131 PG14

B4 "CLK D37 FB2 15|16 ,—Hgggé %; D1

12C on A4/AS L | ~—~S5B130 PGS usarT_ A_TX

SB151/

%3"‘“*919&— —SB134 PGO D0 SB130/

B133—.Open | ~—~5B141 PC5 USART_A_RX

Bll—. 072 Wy for F303ZE = ~5B135_PGI0

B137— —

only for L47T6LGCOMP1_INP) 13 14 FE2 D56 — .

—SBI36 | D71 5 16 PE4___ D57 —_ ) o PES D42 TIMER_A_PWMIN
D70 12C B SMBA = = PE5 D58 — k 19 20 PE] D41 TIMER_A_ETR
Doy 126 B ocL 19 20 - [ o reo 'ps0  TmER A PWMZN
D66 _i12C B SDA PE3___D60 —~_1 1 A

R)H' 21 2 — 5 ——per PE2 % PEL2 _ D30 TIMER A_PWM3N

73 AU . PEl4 _ D38 TIMER A BKIN2

ggg gﬂﬁ_ml = 5 2% e ng l-—-xClosec”E o PELs _ D37 TIMER A BKINT

L T 277 28 o FBO el PBI0 _ D36 TIMER C_PWn2

Dg5 o 20 30 D64 TPE0 |3, 3, | PBIL_ D35 TIMER C_PWMS3
Header 15%2_Female

Lys
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Header 17X2 Female

Pin connection

IS: BR24C-IARERISF

]

- v e B
PF13 BLUENRG RST

PE13 BLUENRG CLK
[ ==

pessoonce (el
- cay

SHN-TE- 1Y
Vi e o
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Configure X-Nucleo-IKS02A1 to work with
nectors e oo sez X-Nucleo-BNRG2A1

MIC_DAT O SB24
— = = DPNM———
GND S8 spa
CN5 — —___SCL
0 SB36
5 o | CN10
g < x * Desolder Jumper
- L
JP10 JP9 c - 25 . .
3| |5 D L * « Remove or bend Pin4 and Pin 5
] — o g 4 gm%%l’ — >
S| [ Sl X on CN5
2| &
15 [ ¢
215 115 cno Y SR —X
S 's 3 's & 8 9 SB51
IE g |E g E 7 - E)NM
1 < 1 =< £ 6 SE
d o 9 o 5 5 * |Dr‘
° 4 * ><_| SB53
= g * X DNM
=
g 1 Q
SB38_| Header 19x2
SPIL CK O ¢ 3531 -4 SB50  152DLPC INT2 O
Irq DNM — :iC_CK_O
—3B3>=WiC DAT O
%’%WTLO USER_INT_O SB4? — a
- ISM330DHC_INT2_O SB45
O SB4T7 —.

m 1 SB43 oy
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Live Demo — Adding BLE connectivity

to Sensor Live Demo




Configure SPI communication

SPI1 Mode and Configuration

'
Select SPI in Full Duplex Mod
Mode |Disable

Master mode - . 30
RIC He [licabla
Conﬁgure SPI as below: SAI1 Full-Duplex Master
' SAI2 PO Duplex STave
* Frame Format : Motorola snuc1 € Half-Duplex Master

« Data Size : 8 Bits SPI

o 4
* First Bite : MSP First SPI3
 Prescaler : 64
e Clock Po'arity * Low @ NVIC Settings | @ DMA Settings | @ GPIO Settings

@ Parameter Settings @ User Constants

* Clock Phase : 2 Edge

{Configure the below parameters

ya ] meters
Frame Format Motorola \

Data Size 8 Bits
g First Bit MSB First
v Clock Parameters

_l Prescaler (for Baud... 64
Clock Polarity (CP... Low
w; _J
v Advanced Parameters
‘ ,’ CRC Calculation Disabled 15

NSS Signal Type Software

SPH_MISO |15
SPH_MOSI LY
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Configure SPI Pins

Assign SPI PINs as Below:

« PE13 = SPI1_CLK —-BLUENRG_CLK
« PA6 —> SPI1_MISO —>BLUENRG_MISO
« PA7 - SPI1_MOSI—BLUENRG_MOSI

PE13
Reset_State
DFSDM1_CKINS
FMC_D10
FMC_DA10

1wl all -

Enter User Label
Signal Unpinning
& Pin Stacking

SPI1_SCK

VT T_CT 1D ‘
TSC_G5_104 \_/Jf
GPIO_Input

GPIO_Output
GPIO_Analog
EVENTOUT Eaie
GPIO_EXTI13 PB12

SPIM_SCK [k

|

w
-

w
o

o

PE12
PE13

PB10

VDD1

VSS

VDD
BLUENRG_CLK Jg=Rk]

E

PA1

PA2

Similarly >

‘,[ 16
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BLUENRG_MISO [R5
BLUENRG_MOSI
BLUENRG_CLK

[



Configure Other Pins

PCO

TIM2_CH4
TIM5_CH4 a9

USARTZ_RX GPIO_Output [lesi

GPIO. Output ' i Enter User Label -. GPIO_Output (PC0) [BLUENRG_CS S -BLUENRG_CS PCO

T Signal Unpinning
EVENTOUT - Pi .
GPIO. EXT3 ':me Pin Stacking

T [@ 7 [T

%

TIM2_CH4
TIM5_CH4
USART2_RX
GPIO_Input

VS5

Enter User Label

@)

|

IO

3

(]

T

=

qd <

]

il | =

e

m

=

s

IGJ

s

(=]
_IRQ

. Signal Unpinning e
[_ = e = = Pin Stacking E
o o @

=] r 2

s i@

i PF13

Reset_State
DFSDM1_DATING
FMC_AT 4
12C4_SMBA

E ‘ 4 GPIO_Output (PF13) BLUENRG RS I

Enter User Label
Signal Unpinning
Pin Stacking

GPIO_Output

s

EVENTOUT
GPIO_EXTI13

573
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BLUENRG_RST




Configure LED, Switch and UART

Configure PA5 — GPIO Output

= ‘ g
[ W GPI0_Output
—

PC13
Reset_State
RTC_OUT_ALARM|
RTC_OUT_CALIB
RTC_TAMP1

[oF

ol

-

= RTCTS
b svswkur )
-

il

o

ol

=

il

EVENTOUT

BLUENRG_MOSI

GPIO_EXTI5
5 GPIO_Input
£ GPIO_Output
o GPIO_Analog
o Pl EVENTOUT
& \d__GPi0_ExTi13

BLUENRG_MISO |11

Configure PG8 — RX and PG7 — TX

LPUART1 Mode and Configuration

LLU Mode [Asynchronous -

~ Basic Parameters
o ) | oD m—— airge v sk LPUART1_Rx
Lﬁsynchmnnus Word Length 8 Bits (including Parity) LFUART! TX
[ He.. ) Parity None -
NVIC Single Wire (Half-Duplex) Stop Bits ]
@ OPAMP1 Multiprocessor Communication “ Advanced Parameters
Data Direction Receive and Transmit

Lys
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Adding Software Pack

 |n Software Packs click« Select Components »

« Select « X-CUBE-BLEZ2

[ GPIO_Toggledoc x

GPIO_Toggle.ioc - Pinout & Configuration

[ Sotware Packs Component Sefector Clock Configuration Project Manager
A Software Packs v Pinout
Packs Select C "
L Sectoomponents I0F Pinout view System view
- Q‘:; 0 > Managg 2
Add pacl fiware component to the project
Pack / Bundle / Component _f‘
.| » STMicroelectronics X-CUBE-AZRTOS-14
> STMicroelectronics. X-CUBE-AZRTOS-L5 i,'l:,!,'E 1.0.0
> STMicroelectronics X-CUBE-AZRTOS-WL ioF 0.0
> STMicroelectronics X-CUBE-BLE1 623 v
v 8 ics LCLIRE-BI 2 () 130
Wireless BlueNRG-2 © 330 \
v BlueNRG-2 ©
Controller @ 330
HCITL Q 33.0 [Basic v
HCI_TL_INTERFACE © 330 |UserBoard v ‘
Utils @ 330
~ Dewvice BLE2_Applications @ 330 ' STM32L496ZGTx
Application (& 330 |SensorDemoBLESensor vu
—— LQFP144
> Mb DY ravan e Q
> STMicroelectronics X-CUBE-EEPRMA1 311 v i
» STMicroelectronics X-CUBE-GNSS1 6.0.0 v
» STMicroelectronics X-CUBE-MEMS1 @ 920
> STMicroelectronics X-CUBE-NFC4 _2 04 v
> STMicroelectronics X-CUBE-NFC7 1.00
r . ATes 4 . W AL A ne R
,’ Ok

life.augmented



Activate Board Extension MEMs

Pinout & Configuration

@ Select Software Packs

@ Select STMicroelectronics X- w
CUBE-BLE?2  LPUARTY
@ Activate Board Extension BLE GEEELE

RCC

O Configure Platform Setting : e
Select IRQ, SPI, CS, RST a2

SDMMCA
v SPI1
SPI2
(ol wils]
@ @& STMicroelectronics X-CUBE-BI

ad STl cooloctoooio o W 0

SWPMI1
TIM1
TIM2
TIM3
TIM4
TIM5
TIM&
TIM7
TIM8
TIM15
TIM16

Lys
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v Software Packs

Clock Configuration

Project Manager

v Pinout

STMicroelectronics. X-CUBE-BLEZ2.3.3.0 Mode and Configuration

Wireless BlueNRG-2

Device BLE2 Applications

Reset Configuration

@ Parameter Settings @ User Constants

¢ Platform proposal
~HCLIL INTEREACE

12

Configuration

@ Platform Settings

Name IPs or Components

Exti Line GPIO:EXTI

BUS 10 driver |SPI:Full-Duplex Master

Found Solutions
|PA3 [BLUENRG_IRQ]

ISP

9 BSP API \

v | HAL_EXTI_DRIVER

+ | BSP_BUS_DRIVER

CS Line GPIO:Output

IPCO [BLUENRG_CS]

v | Unknown

Reset Line  |GPIO:Output

[PF13 [BLUENRG_RST] v | Unknown

N

BB

’ Name IPs or Components

Found Solutions

b
N

BSP API

BSP BUTTON |GPIO:EXTI

(4]

Pc13

v | BSP_COMMON_DRIVER

BSP LED GP10:Output

BSP USART |LPUART:Asynchronous

W

|LPUART1

PAS

v | BSP_COMMON_DRIVER

v | BSP_COMMON_DRIVER

J

20



Generate Code using STM32CubelDE

« @ Generate code by clicking

on «Generate code icon »

. ® All related sensor drivers @
will be added to your
workspace

Lys
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m workspace_1.10.1 - Device Configuration Tool - STM32CubelDE

File Edit Navigate Search Project Run Window Help

ravo |t

- [ B~R B0 ~Q~id F~id~F-n
[ Project Explorer X = 5 = O [@Projectioc X

Project.ioc - Pinout & Configuration

~ [ Project (in STM32CubelDE)

> k! Includes
(= Application
KV (= User \
w (= BlueNRG_2
v = App
» % app_bluenrg_2.c
> % gatt_db.c Categories
> & OTAC
> [ sensor.c System Core >
> |g target_platform.c
v (= Target Analog >
> [# hci_tl_interface.c
v & Core Timers >
> % custom_bus.c
> & mainc Connectivity >
> g stm32ldx_hal_msp.c
> [& stm321dacitc Mulimedia 5
> |8 syscalls.c
| > |9 sysmem.c
s & Starfup ) Security >
> TIVers
> (= Middlewares Computing >
[ Projectioc
T STM321496ZGTX_FLASH.Id Middleware >
1 STM32L496ZGTX_RAM.Id
Software Packs >

Q | @D

='ﬁ“5|

STM32L4962GTx
LQFP144

H H
1 1

21




BLE Code added (main.c) I

. [ Project.ioc [€ *mainc x
J 0 Add header flleS 89  /* USER CODE END SysInit */ ~
2 %]
o1 /* Initialize all configured peripherals */
92 MX_GPTO_Tnit();
93 MX_CRC_Init();
o 4G) MX_BlueNRG_2_Init();
a5 /* USER CODE BEGIN 2 */
96
97  IKS@2A1_MOTION_SENSOR_Init(TKS@2A1 TIS2DLPC @ , MOTION ACCELERO );
98
99  IKS@2A1 MOTION_SENSOR_Init(IKS@2A1 ISM33@DHCX @, MOTION GYRO);

* ® Add sensor variable

@1  IKS@2A1_MOTION_SENSOR_Init(IKS@2A1 IIS2MDC_O®, MOTION_MAGNETO);
@2  /* USER CODE END 2 */

a4 /* Infinite loop */

a5 /* USER CODE BEGIN WHILE */

96  while (1)

07 {

08 IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1 IIS2DLPC @, MOTION ACCELERO, &acceleration):
99 IKS@2A1_MOTION_SENSOR_GetAxes(IKSB2A1 ISM33@DHCX @, MOTION GYRO, &angular velocity):
10 IKS82A1_MOTION_SENSOR_GetAxes(IKS@2A1 IIS2MDC_®, MOTION_MAGNETO, &magnetic_field):
11 /* USER CODE EMD WHILE */

12

13 g MX_B1lueNRG_2_Process();
14 /* USER CODE BEGIN 3 */
15 1}

16 /* USER CODE EMD 3 */

Ly7 1205 /2%
£ @bln 22

120 ief System Clock Configuration

WM 1
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Adding code (main.c) I

E GPIO_Toggleioc €] *mainc X —

& 82 /* Configure the system clock */
' SystemClock_Config();

« @ Add sensor
Initialization code

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

f

/* Initialize all configured peripherahs */

« ® Add sensor read| &
o ' GPIO_Init();
COde 91 /¥ USER CODE BEGIN 2 */

: IKS@2A1_MOTION_SENSOR_Init(IKS@2A1_IIS2DLPC_® , MOTION_ACCELERO );
- IKS@2A1_MOTION_SENSOR_Init(IKS@2A1_ISM330DHCX_©, MOTION_GYRO);

0.4
= IKS©2A1 MOTION_SENSOR_Init(IKS@©2A1_IIS2MDC_©, MOTION_MAGNETO);
L 96 /* USER CODE END 2 */
a7
Eﬂi /* Infinite loop */
g9 /* USER CODE BEGIN WHILE */
100 while (1)

{
/* USER CODE END WHILE */

9 /* USER CODE BEGIN 3 */

195 IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_IIS2DLPC_®, MOTION_ACCELERO, &acceleration);
IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_ISM33@DHCX_©, MOTION GYRO, &angular_ velocity);
IKS@2A1_MOTION_SENSOR_GetAxes(IKS@2A1_IIS2MDC_@, MOTION_MAGNETO, &magnetic_ field);

T S YR Y SLE YAy STy ers

118 /* USER CODE END 3 */

Kys 23
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Companion ST BLE Sensor appl

ON YOUR PHONE

« Look for “ST BLE Sensor” on the App Store or Google Play

Download on the

[ S App Store ]

GETITON

' Google Play

&7,




S\ Source code
SLeNRG BlueST SDK for Android and 10S

-
GItHUb This repository  Search Explore Features Enterprise Pricing

STMicroelectronics-CentralLabs / BlueSTSDK_Android © Watch 3

Source code

Available online and maintained on GitHub repos

Bluetooth low energy Sensors Technology Software Development Kit (Android version)

D 2 commits 7 2 branches > 0 releases ﬁgﬁ 1 contributor
Branch: master~  BlueSTSDK_Android / + =
.i. GiovanniVisentini Update README Latest commit 573ce4 10 days ago
8 BlueSTExample Initial commit 14 days ago
- il BlueSTSDK Initial commit 14 days ago
A n d r O I d B .gitignore Initial commit 14 days ago
https://github.com/stmicroelectronics-centrallabs/bluestsdk android E) LICENSE Inital commit 14 days ago
Bl README md Update README 10 days ago
B build.gradle Initial commit 14 days ago
E) settings gradle Initial commit 14 days ago

Bluetooth low energy Sensors Technology Software Development Kit (iIOSversion)

D 2 commits I¥ 2 branches > 0 releases ﬂu‘u 1 contributor
[ ]
I O S Branch: master ~  BlueSTSDK_iOS / + =
i GiovanniVisentini fix parse error with multiple feature in the same charactenstics  --- Latest commit c@e8d1 2 days ago
httDS//qlthub.Com/StmICroeleCtronICS'Centra”abS/blueStSdk IOS Il BlueSTSDK fix parse error with multiple feature in the same characteristics 2 days ago
Il BlueSTSDKExample fix parse emor with multiple feature in the same characteristics 2 days ago

‘ E) LICENSE nitial commit 9 days ago
" E Readmemd nitial commit 9 days ago 25
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https://github.com/stmicroelectronics-centrallabs/bluestsdk_ios
https://github.com/stmicroelectronics-centrallabs/bluestsdk_android

Launch the ST BLE Sensor app on your Android/iOS device and start
playing with the application

‘YI for more information, please, visit www.st.com/stm32cubemx
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http://www.st.com/stm32cubemx
http://www.st.com/stm32cubemx

Our technology
starts with You

(&bﬁ Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to .

All other product or service names are the property of their respective owners.
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http://www.st.com/trademarks
http://www.st.com/

