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’ SPBTLE-1S BLE SOC module




N Bluetooth® SMART offering Roadmap
Discrete I

Application Processor = SoC

BLE 4.2.
BlueNRG-1 S
| 256KB Flash, 24kB RAM
BLE 4.2 | I2C, SPI, UART, ADC
Cortex-M0 Output power: +8dBm s
160KB Flash, 24kB RAM _— Rxt7.3mA
BlueNRG-MS | I12C, SPI, UART, ADC Tx: 8.2mA@ 0dBm
Output power: +8dBm QFN32 (AEC), QFN 48,
| Rx:7.3mA WCSP34
Cortex-M0 BLE4.1 " Tx: 8.2mA@ 0dBm
Master & Slave - QFN32 (AEC), WCSP34 BLE 4.2 : data packet
Output power: +8dBm extension lenght (Q4)
| Rx: 7.3mA BLE 4.2 : secure connection
Tx: 8.2mA@0dBm & privacy 1.2
© QFN32, WCSP34
BlueNRG
Cortex-M0 BLE 4.0
Output power: +8dBm
Rx:7.3mA
Tx: 8.2mA@0dBm
QFN32, WCSP34
no more use for new design
In production MP >
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N Bluetooth® SMART offering Roadmap
Modules g

? / ’? 11.5 mm x 13.5 mm

SPBTLE-RF SPBTLE-1S
FCC, CE BLE 4.1 FCC, CE BLE 4.2
Cortex-M0 Cortex-M0

SPBTLE-RFO

160KB Flash, 24kB RAM
I2C, SPI, UART, ADC
Output power: +4dBm

Master & Slave

Output power: +4dBm -
11.5x13.5x2

(F:ggé)gﬁo BLE4.1 11.5x13.5x2
Master & Slave BLE 4.2 : secure connection
Output power: +4dBm \ & privacy 1.2 /
11.5x13.5x2
BlueNRG-MS BlueNRG-1

Cortex-M0 Cortex-M0

Master & Slave 160KB Flash, 24kB RAM

Output power: +8dBm 12C, SPI, UART, ADC

Rx: 7.3mA Output power: +8dBm

Tx: 8.2mA@0dBm Rx: 7.3mA

QFN32, WCSP34 Tx: 8.2MmA@ 0dBm

QFN32 (AEC), WCSP34

In production —
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\\S SPBTLE-1S
HW leverage

g BlueNRG-1

7’7

Modules designed! for time to market




\\S SPBTLE-1S
BlueNRG Certlfled | 8

Regional and BLE ] :
Modules designed! for time to market

) @
- €3 Bluetooth a ==
Evaluation m i i

\'g SPBTLE-1S
‘ @ @ ' ‘ — »

SW implementation »
China  Japan (coming soon)

AN /

&




\\‘\‘Q SPBTLE-1S
Volumes rational gy

22,
. . )
For which volume should | consider SPBTLE-1S vs. BlueNRG-1 ?
Depends of course of BOM, application complexity, RE knowledge &
certification required
J
Certification$
HW designh more complex Regional RF certification
& RF knowledge required = region X 8000%
SW effort is identical
BT RF certification
= 15000%
. - Easy HW design No certification needed
w SW effort is identical
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\\S SPBTLE-1S
Bluetooth 4.2 Module

SPBTLE-1S SPBTLE-1S Module

. * Bluetooth v4.2 security compliant

Core & Memories

i . = Cortex-M0 @ 32MHz
10 Bit ADC » RAM: 2x12KB Ultra Low Leakage

= Flash: 160KB (60KB Minimum stack)

UART, SPI, 12C, GPIO Peripherals

= Up to 14xGPIO
! = 1xSPI, 2xI2C, 1XUART, 1x10-bit ADC
ULL RAM FLASH = Timer, ADC, WDG & RTC, PDM.

Extended Operating range
= 1.7upto 3.6V
= -40 upto +85°C

Radio Performance

* Upto+5dBm @ @
= Rx7.3mA and Tx 8.2 mA @ 0dBm £l us -

= Sleep current < 1pA

Application and Profiles

China Japan (coming soon)

Packages
= 11.5x13x2
= Compatible with SPBTLE-RF

life.augmented



\\‘\‘; SPBTLE-1S
HW integration

« SPBTLE-1S is a 11.5*13.5*2 mm module integrating:
* BlueNRG-1 SOC (CSP package)
« BAL-NRG-01D3 balun
e 32kHz & 32MHz Xtal
* 10uH SMPS call

e 2.4Ghz ceramic antenna
(http://www.johansontechnology.com/datasheets/antennas/2450AT18A100.pdf)

" /’.-,

UART
SPI
12C

2*ADC BlueNRG-1 BAL-NRG
14*GPIOs

PWM

PDM

LS 32kHz
xtal




SPBTLE-1S pinning

SPBTLE-1S I0s

ANATESTO/

DIOTE

0I07/800T

GND

TOP VIEW

* Below table summarizing 10s and possible functions
+ SPBTLE-1S is base don BlueNRG-1 CSP so DIO13 not available
+ If using SPI interface, pay attention to wake up capabilities of 10 selected

D012
RESETN
DIo1
Dio3
DI02
DIDo

SPBTLE-1S

Pinning and 10s

Special feature GPIO mode "000" Mode serial 1 "001" Mode serial 0 "100" Microphone / ADC mode "101"
Type | Reset | Pup/down Signal Type Signal Type Customer
DIOO /o | 1PD PD GPIO O I/o SPI_CLK
DIO1 1/0 I PD PD GPIO 1 1/O SPI-C51 | PDM_DATA
DIO2 /0 I PD PD GPIO 2 (0] SPI_OUT PDM_CLK
DIO3 1/0 1 PD PD GPIO 3 SPI-IN
DI04 1/0 IPD PD GPIO 4
DIOS 1/0 IPD PD GPIO 5
DIO6 1/0 IPD PD GPIO 6 PDM_DATA
DIO7 Boot mode (107 high) 1/0 I PD PD GPIO 7 0 PDM_CLK
DIO3 /0 I PD PD GPIO 8 (0] UART_TXD (bootloader) /O SPI_CLK | PDM_DATA
DIO9 wake up capable I 1/0 1 PU PU GPIO 9 I SWCLK I SPI-IN
DIO10 wake up capable I 1/0 I PU PU GPIO 10 | SWDIO (0] SPI_OUT
DIO11 wake up capable I 1/0 I PU PU GPIO 11 I UART RXD (bootloader) /O 5PI-C51
DIO12 wake up capable I oD | Mo Pull GPIO 12 |
y 1/0 I PD PD GPIO 14 1/O SPI_CLK

Lys
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\-\\; SPBTLE-1S
BLE SW stack capabillity

BLE 4.2 secure features

BlueNRG-1 BlueNRG-2
SPBTLE-1S
privacy 1.2 ‘/ \/
@st. com DK 2.5.0 @st. com DK 2.5.0

secure connection 4.2 \/ ‘/

@st. com DK 2.5.0 @st. com DK 2.5.0

data packet extended
length

© Bluetoot




SPBTLE-1S
BLE SW stack capability g

BLE 4.2 End Product certified

Select Language -

(3 Bluetooth

You are not logged in
Home | Register | Login

Information all list

} Events

Knowedge Base
Qualified Listings MNote: Please click on the Iabel for help on individual search criteria or open this help file for help on all search criteria.
List of BOTFs Please provide feedback on this new search.

Member Directory - Simple Search
» Report Issues

Search: SPETLE-15
Search In: [ Qualifications & Declarations

[l End Product List (EPL)
[ Qualified Products List (PRD 1.0)

Rows Per Page:

Note: Search results are limited to 2,500 rows to ensure sufficient search performance. If your results show 2,500 rows, please refine your search criteria.

Number of item({s) found per list:
Qualifications & Declarations: 1
End Product List (EPL): O
Qualified Products List (PRD 1.0): 0

TOtal TIECOras Founa

-———————

Yes SPETLE-1S SPBTLE-1S, STMicroelectronics End Product 15-Mar-2017
SPETLE-1S

QODID 92838 | SPBTLE-1S | End Product | BLE 4.2

e.augmented HW &. SW Cel‘tlfled



\\3 SPBTLE-1S Development Tools
HW material

DK HW Resources

BlueNRG-1 SPBTLE-1S

Power management: USB port
1. USB as power supply
2. Battery (no USB used)

3. Combo: USB and BlueNRG1 signals test point
dedicated VDD for LPS25HB pressure sensor
BlueNRG1 LSM6EDS3 inertial module

FOR EVALUATION ONLY
NOT FCC APFROVILD FOR RESALE

=
] BlueNRG1
b
T =
JTAG i : “ POWER 2 o
connectorjilily 4= SUPPLY z
o
= SMA # ]
o connector =
z S
=]
g o

SUPPLY +

Pusk2

Vi)

6 et e DU Vo L
|' EEseocs sofy W)

RESET button USB-to-SERIAL

2 USER buttons

STEVAL IDB0O0O7V1

BlueNRG1 signals test point

STEVAL IDB0O07V1M

1 SW development kit
@ STSW-BLUENRG1-DK

Lys
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http://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-bluenrg1-dk.html

N SPBTLE-1S Development Tools
SW material — BlueNRG-1 reuse (1/2)

SW DK - BLE examples
—

iBeacon

il |

e

II .
i

;J‘TH BlueNRG-1 STEVAL-IDB0O07V1 is based on 16Mhz , default images
n

and associated code examples are so based on 16Mhz

¥

& - Compilation option need to be modified in IDE build options to be
compliant to SPBTLE-1S integrating a 32Mhz

\ 4

o HS_SPEED XTAL=HS SPEED XTAL 32MHZ
S /4




N SPBTLE-1S Development Tools
SW material — BlueNRG-1 reuse (1/2)

SW DK - BLE examples

 Options for node "BLE_SensorDemo”

Cazgoy STEVAL IDB007V1

General Options - [ Multi-fite: Cornpilation

Static Analysis I Dizzard Unused Publics

Runtime Checking - HS_SPEED_XTAL=HS_SPEED_XTAL_16MHZ

| Language 1 I Language 2 | Code IDptimizations IDutpm I List | Flata |k
Assembler

s Dutput Converter
i f”‘; Custom Build
"-:_,»" Build Actions [ Ignore standard include directories
i i
t&_,- | ..._1: I;n:;er Additional include directories: jone per ling)
| o SPROJ_DIRS\..\. \inc - &
ﬂ | Simulator L SPROJ_DIRS\..\ A\ ALibranythalting B
bl Angel 1 EPROJ_DIRSY. M SLibrany BlueNRG 1_Periph_Driverting [
CADI EPROJ_DIRSY. N WA MLibranCMS 1S4 Device \ S T BlueMRG 1
CMSIS DAP EPROJ_DIRSY. LA MLibranCMS 1S nclude -
GDE Server Preinclude file: .
IAR. ROM-monitor Q :
I-jetfITTAGIet N
Hink/1-Trace Dafined sumbols:jone paclins STEVAL IDBOO7V1M
I Stellaris HS_SPEED_XTAL=HS_SPEE! [C] Preprocessor output to file
Macraigor La_alURLE=La_2UURLE_ | Preserve comments
" SMPS_INDUCTOR=SMFS_IN ine directi
PE micro - 'k Generste Hine dieclives HS_SPEED_XTAL=HS_SPEED_XTAL_32MHZ
RDI i
ST-LINK
Third-Party Driver =
[ Ok, ] [ Cahcel ]

Lys
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N SPBTLE-1S Development Tools
SW material — BlueNRG-1 reuse (2/2)

SW DK - Documentation

programming guide : BLE concepts & associated ST API
Doxygen documentation : BlueNRG-1 BLE and peripherals API

: BlueNRG-1 Low Power modes
: BlueNRG-1 Firmware Upgrade Over the Air



http://www.st.com/content/ccc/resource/technical/document/programming_manual/group0/03/12/05/a4/84/de/47/35/DM00294449/files/DM00294449.pdf/jcr:content/translations/en.DM00294449.pdf
http://www.st.com/content/ccc/resource/technical/document/application_note/group0/17/f2/d8/23/03/01/47/a9/DM00263007/files/DM00263007.pdf/jcr:content/translations/en.DM00263007.pdf
http://www.st.com/content/ccc/resource/technical/document/application_note/group0/09/72/f9/6b/d7/8f/48/fd/DM00293821/files/DM00293821.pdf/jcr:content/translations/en.DM00293821.pdf

N

SPBTLE-1S Development Tools
Tool material

Port: [COM3 *|[ open | [ HwReset |
ACICommands | ACIUtiites | Scripts | Beacon | RFTest |
[ Init Device. .. J
[ Service Management... |
Central Role Peripheral Rale
| = | _
[ Advertising... ]
I Connections... l
[ Update Advertising Data... ]
[ Update Connections... J

Update Autoscroll
ts

Sent/Received Packe

NNNNNN

Comprehensive GUI to understand BLE
concept and associated ST APIs



http://www.st.com/content/st_com/en/products/embedded-software/wireless-connectivity-software/wireless-connectivity-software/stsw-bnrgui.html

N SPBTLE-1S Development Tools
Navigator promotion tool not compatible

.
&7 BlueNRG-2 Navigator v.2.5.0 (BN

Demonstration Applications BIUEN RG—2

Development Kits
The BlueNRG-2 is a very low power Bluetooth low energy (BLE) single-

SENEEAT mode System on Chip, compliant with Bluetooth specification.

License File
The BlueNRG-2 extends the features of award-winning BlueNRG network
processor, enabling the usage of the embedded Cortex MO for running the
user application code.

I [ )
S7u0E ROy

ci0

130 270
(i
[T
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SPBTLE-1S / BlueNRG-1/BlueNRG-2
Architecture options (1/2)

SPBTLE-1S as unique SOC

ble_stack_ lib.a

g



N SPBTLE-1S / BlueNRG-1/BlueNRG-2
Architecture options (2/2)

SPBTLE-1S as true network processor

Ctm App code

+
BLE code

STDTM SPI/UART

image

ble_stack_ lib.a

ST Chat

UART

ble_stack_ lib.a



SPBTLE-1S Modules on the web

support tools

Module my

’? SPBTLE-1S
- (Tray)

SPBTLE-1STR
(Tape & Reel)

Evaluation boards

STEVAL-IDB0O07V1M Evaluation platform based on SPBTLE-1S Module

Bluetooth Low Energy Application Processor Module — 4.2

Bluetooth Low Energy Application Processor Module — 4.2

Ultra low power Bluetooth low energy microphone based
on SPBTLE-1S

STSW-BLUENRG1-DK Software Design Kit

STEVAL-BLUEMIC1

STSW-BNRGUI Graphical User Interface
STSW-BNRGI1STLINK  ST-LINK utility

STSW-BNRGO001 Power consumption estimation tool
— STSW-BLEPROFILES Bluetooth low energy profiles

life.augmented



SPBTLE-1S
Agenda ==

ST Bluetooth Low Energy modules ready to sell

\

‘ Reminder : module approach rational

|

’ SPBTLE-1S BLE SOC module




N BlueNRG-1, SPBTLE-1S , BlueNRG-2
) Applications g

BLE 4.2
Application Processor

enable low to mid end smart connected
appeatons

10 Bit ADC
e —

l:ommunication Peripherals

“ULLRAM-I II Flash I

Beacon

Application and Profiles

Sensor tags
Remote Control

| BLE Protocol stack

| Link Layer
| 2.4 GHz Radio

life.augmented




SPBLTE-1S
Remote Controller — Turn Key solution

/ [ STEVAL-BLUEMIC1 ]
Based on SPBTLE-1S: BlueNRG-1 Module

+ Single chip RCU turn-key solution

» Control + Voice wireless connectivity

* Leverage on BlueVoice for Voice-over-BLE
* Low cost PCB with QFN package

« Software upgrade via BLE

N y,
o7

1fe.augmented
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< SPBLTE-1S

FAQ (1)

« What is maximum output power ?
* The output power is limited to +5dbm
* Nothing prevent user to set higher power but certification is then no more valid

e Can | access to all BlueNRG-1 1/0s?

« SPBTLE-1S IOs are exactly the one from BlueNRG-1 in CSP package
It means DIO13 is not available with SPBTLE-1S

e Can | host application inside SPBTLE-1S?
« Of course , and hope documentation was clear enough
» Specific documentation available from rf-support-emea@st.com

» Can | order STEVAL-IDBOO7V1M ?

» Eval kit is available and orderable


mailto:rf-support-emea@st.com

D & SPBLTE-1S
O FAQ (2)

* Where can | found certification evidence?
 Full certification package available from rf-support-emea@st.com

« What is antenna used and what are module radiated performances?
* Antenna used is a ceramic antenna from Johanson
http://www.johansontechnology.com/datasheets/antennas/2450AT18A100.pdf
« Radiation pattern is also available

5 G
a5 O 4
ses352 8y,

ad
=
2
326
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mailto:rf-support-emea@st.com
http://www.johansontechnology.com/datasheets/antennas/2450AT18A100.pdf

ANY QUESTIONS ?
rf-support-emea.com

ST staonds for

>life.augmented
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