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Sub-1 GHz wireless portfolio

Sub-GHz Sub-GHz
Transmitter/Transceiver STM32 Wireless System-on-Chip
STM32WLEX
S2-LP 48MHz Cortex-M4
-130dBm Sensitivity -148dBm Sensitivity
SPIRIT1 Up to +16dBm output power Up to +22dBm output power
N . RX: 7mA/TX: 10 mA @ +10 dBm (+15dBm & +22dBm
lé:J 0 tlfggdBén SentS|t|¥|ty Sigfox certified dual power output)
S FF{)X(')Q ) AT‘I(');(J' Fi% gowAer Packet handler Flash: 64K - 256K
= e @r>n+11 o m QFN24 RAM: 20K - 64K
E Packet handler UQFN48, WLCSP59, BGA73*
OFN20 S2-LPTX
Unidirectional (Tx)
Sigfox certified
STS1TX otz
Unidirectional (Tx)
QFN20

ULTRA-LOW POWER
" TRANSMITTER / TRANSCEIVER SYSTEM ON CHIP 3
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Sub-1 GHz proprietary radio
for the remote monitoring and control

150-174 MHz SPIRIT1 Markets

ey . RX:9.2mA/TX: 19.5mA @ +11 dBm
= 779-956 MHz « Sleep/Stby: 850 nA / 600 nA o .
‘\GEVIT ° MaXOUt +16 dBm %
740) « Sensitivity: -120dBm R : Ny
f B emote metering Smart living
Meeys) G *  Mod: 2(G)FSK, OOK

QFN20 4x4

o :
(- ) =)

S2-LP/ S2-LPCB Alarm & surveillance Smart home
413-479 MHz

RX: 7mA/TX: 10 mA @ +10 dBm

826-958 MHz ’
452-527 MHz +  Sleep/Stby: 700 nA / 500 nA % m
904-1055 MHz e Max.Out: +16 dBm w
: « Sensitivity: -130 dBm ‘ . _
\ s MBus, ﬁm .+ Mod: 2(G)FSK, 4(G)FSK, OOK/ASK Smart utilities Healthcare & assistance
— N . QFN24 4x4 P
'sigfox M ?

Ly
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S2-LPTX radio transmitter

DIGITAL INTERFACE
|

COIJW ‘ rL ’JW
”Igzaérléa §an) &
VBATTO£‘E

c1 L
\ ||_| }_MIE: S2-LPTX

S2-LPTX
* Pin to Pin compatible with S2-LP
*  QFN24 4x4x1

VSMPS2
-]

Radio performance
* Frequency bandwidth
 413-479 MHz

» 826-958 MHz

» 300bps to 500kbps

E E glo =[] &[*2 J-_
 +16dBm output power : éi%ﬁ -lu- i
E_—l__ — E T Ay VSMPSZ
g g
 Sleep/ Shutdown: 700nA/ 2.5nA '=2_°I_

 Txpeakcurrent: 10mA @ +10dBm

Applications

« Asset Tracking

 Alarm System

 Home and Building Automation
 Remote key entry

* Wireless Sensor Networks

Ky :
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S2-LP and Sigfox Ecosystem

 STEVAL-FKI433V2
 STEVAL-FKI512V1
 STEVAL-FKI868V2
« STEVAL-FKI915V1
« STEVAL-FKIO01V1

 X-NUCLEO-S2868A1
 X-NUCLEO-S2915A1

STM32 Open
' S Development

Environment

S2-LP PC GUI + S2-LP SDK

¥

STSW-S2L P-SEX-DK STSW-BNRG-S2LP

Sigfox PC GUI + Sigfox SDK DUAL-RADIO SDK

X-CUBE-SEXS2LP1

X-CUBE-SUBG1

Applicati wM-Bus standalone
e A e
mocevre | Mideware  vMSusibay | CTMIOSEREMPAN
Hardware 5
:::‘!::::'eo 3 STM32Cube Hardware Ab on Layer (HAL) Abstraction STM32Cube Hardware Abstraction Layer (HAL)
STM32 Nucleo expansion boards
Hardw: : Hardware NUCLEO-S2888A1 (Connect
STM32 Nucleo development board STM32 Nucleo development board

' sigFox
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https://www.st.com/en/embedded-software/stsw-s2lp-dk.html
https://www.st.com/en/embedded-software/stsw-s2lp-sfx-dk.html
https://www.st.com/en/embedded-software/stsw-bnrg-s2lp.html
https://www.st.com/en/embedded-software/x-cube-subg1.html
https://www.st.com/en/embedded-software/x-cube-sfxs2lp1.html

STSW-S2LP-DK

https://www.st.com/en/embedded-software/stsw-s2lp-dk.htmi

&7 $2-LP DK - Application v1.23 (===
Registers table
[ = 50 MHz Address Register Value efaul
> 0:00 PIO0_CONF 004 008
B Radio setting  Ox01 PIO1_CONF 0xA2 0xA2
eeeeeeeeeeee Data rate Frequency deviation  Channel filter Test RF 002 PIO2_CONFP 0xa2 0xA2
s e 003 PIO3_CONF oxaz oxA2
102,115
. . . 863.000005  MHz ksps Kiz L eoverr—rrs 005 YN 062 042
" @ — 007 Y 085 0xa7
Radio and packe handler easy conlguraton ] e = o o
2GFSKL + 0[5 dam RADIO 009 0x2F oA
[ MAX power 004 oxC2 0x88
. . . 0x0C 03F 03F
Packet setting \/* ission Test \/” Low Level Command \/ Running RSST 0x0D 0x00 0x00
. ests and Packet transmission/reception tes S
0x0F OxAT 0x28
00 o7 077
. . o1 003 003
012 0x3 03
aaaaaaaaaaaaa ox13 03 o3
aaaaaaaaa Frec ox14 oxca 0xc8
i x5 o8 08
& BASIC () WMBUS [¥] Data whitening ot6 05 0x25
- - o7 (=] 0xE3
* Register read/write and dum
— 019 060 080
Lengths are expressedin [bits | Length Field oyt pet o5t
eeeeeeeeeeeeeee pddressFeld | [1PE <] 048 040 00
. . . oxac oxz2 ox22
2 [ length 32 [+ 0x 83388888 [F] Enable RC 01D 0x59 0x59
- C-code generation for fast configuration M ||'3
[ 0x55 045
0x20 0100 0xC0
Paket 01 CKRI 058 0us8
. 028 R 060 080
» PREAMEE 0:2C R 00 0x10
. 32bits 32 bits oD Rl 0x00 0x00
. ox2e R 000 0x20
wwwwwwww > oxF KICTR 001 0100
> 0:30 PCKTCTRUL 030 0x2C 2
 Demonstrate how to use the S2-LP features in an

STM32 embedded application
* In asingle IAR workspace

« Each program (A and B roles of each example) is
an IAR and MDK-ARM Keil configuration and can _ _
be compiled and flashed onto the NUCLEO Schematics, Gerber file and BOM of

L5y Poard using the embedded ST-Link. each STEVAL-FKIxxx board
> /4 Firmware Doxygen documentation !

Documents:

UM2149: Getting started with the S2-LP
development kits
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Getting started and demo

Hardware development tools

SubGHz proprietary
protocol

Frequency band 860 — 940Mhz

Power output +27dBm

Part of STM32 Development Environment
Supported by X-CUBE-SUBG2 and X-CUBE-
SFXS2LP1

» Supported by our PC-GUI

' sigfox
MBus,

wireless

o1
o
o
o
o
o
0‘
bl
o
o

ale SDTM:;,Z Open
% T
'Q Environment
Expansion software packs

+ X-CUBE-SUBG2
+ X-CUBE-SFXS2LP1

00 o_o},
930900000000

g sl
g . ) | q

X-Nucleo-S2915A1

z._) LoWPAM D S2-LP (High performance ultra low power SubGHz transceiver)

[} sky66420 ( +27 Power Amplifier )

M95640 ( 64 Kbit EEProm )

Ly
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Getting started and demo

PC-GUI = S2-LP democ

Steps:

» Download and Install the STSW-S2LP-DK.

« Connect both boards to the PC and open the PC-GUI.

» Select the appropriate comport for each board.

« Configure the frequency of the carrier

« Configure the data rate

« Configure the channel filter which affects the receiver board
« Select the modulation scheme

« Select the output power

« Configure the radio by clicking the Configure Radio button. , ‘
« Implement these settings for both boards. Transmiter ] ’ Receiver
* On the Packet Setting tab, configure the packet format and

press the Configure Packet button.

Implement these settings for both boards.

Ky 9
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https://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-s2lp-dk.html

PC-GUI = S2-LP democ

Getting started and demo

Steps:

Download and Install the STSW-S2LP-DK.

Connect both boards to the PC and open the PC-GUI.
Select the appropriate comport for each board.

Configure the frequency of the carrier

Configure the data rate

Configure the channel filter which affects the receiver board
Select the modulation scheme

Select the output power

Configure the radio by clicking the Configure Radio button.
Implement these settings for both boards.

On the Packet Setting tab, configure the packet format and
press the Configure Packet button.

Implement these settings for both boards.

Ly
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Close $2-LP version 3.0 V1 (03C1)
Board: X-HUCLED 52915A1 Adaress Reg
Micro: STMI2L152RE-Nudes 0x00 mod
Rado settngs Ox01 GMo
Frequency base Data rate Frequency deviation  Channel fiter TestRF E', :gi
w03
915 L 23] 0 ksps 19.979 (5273 102.115 (2] TX OV START Ox0% SYNTY
0e06 ST
Modulation Output power = TX PN9 STARY g'CT 5'”:’
A - 208 ST
2GFSK1 v 0 Si®m cokﬁc;éne 0x09 IF_OF
(] max power A IF_OF
Ox0C CHSP
[ Packet settngs \/ Transmssion Test \/ Low Level Command \/ Running RSST \ 000 cHnNU
OxDE MOD4
RX X Totad - OeOF MOD
packets 151 0x10 MOD3
Data Ref oxtt MOD
Pocke tmer (0 vime 012 MODX
e " ——— Oxt3 o]
Random O @ asci x4 AFC2
015 AFCY
Payioad (29 3] bytes e c’”s AN
length o7 RSSI_H
18 RSSL
STMQ Delectoncs START 1% GCC
1A GCC)
Information about the test Oxi8 GCC
(13 GeC
Time stamp Info 1D GCC
Or1E GCC
OuIF ANT
0x20 aoc
021 aoc
026 poxTq
o2 pPCxT(
020 pexrg
O2E PexTd
02F paxTd
0430 poxTg
Dump log to fie 4 Automate sorcling
Refresh Expang
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https://www.st.com/content/st_com/en/products/embedded-software/evaluation-tool-software/stsw-s2lp-dk.html

Getting started and demo

PC-GUI - S2-LP demo

Steps: "
« Onthe Transmission Test tab in the GUI connected to T R m"&
the board that is acting as transmitter select the Tx tab. N -
. Configure the payload e e
« Configure the total number of packets that will be = e .. S
sent. i -
« Onthe Receiver tab in the GUI connected to the board —— ey | o oo
that is acting as a receiver. — e L
« Set the number of packets that we are expecting to pETm—— el
receive. e e o

- Press the start button (receiver board) S e | e

* Onthe Tx tab in the GUI connected to the board that is
acting as a transmitter press the Start button. o

Ky 1
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Getting started and demo

PC-GUI - S2-LP demo — Reviewing the resutls.

&7 52-LP DK - Application v1.32
Steps: File Tools Melp
. . — . r > Registers table
On the RX tab in the GUI connected to the board that is ST o ] L e
Micro: STMI2L1 52RL - Nucleo 00 GPIO
. . . . . Rado settngs o0 GPIO
acting as receiver we find the results of the transaction with et mera oot ot (e u oo
3 G
th f ” . . f . 914.99993) Mz 35,999 o 19979 iz 102,115 ez TX CW START 3-0? SYNT
e 10llowing IN1o. S~ o — o seny
. - PA v 0x08 SYNTE
* Number of packets received =l b e o
0C P
- Number of packets discarded (] St e il = =
o "I mmE kS =
° P E R / Test ndcator : e '
0 Padztrecened Podetdscarded PER([%] ReSIfd@m] mi 500 [Sims z::; ::S(D)
° RSS I 15 0 0.0 -20.5 ,;2;; D HEX @ asci g:': f_:;f
- RSS! =1 Paylosd 3 Normal N 3.:: ::f:
RXtmeout 100 o ms rg{w 10 5 ergth + bytes 017 RSSI_
it mode : o018 RS
. Wakelp tmer . m FastRx tmeout - u e 3'19 —gf-
. 1A AGCC
In our case we got the following results: PE— s s
- Time stamp Info RSS! Data Recewved (o 01D AGCq
] Out Of the 15 paCketS Sent We recelved 15. 9 05094528 Packet recerved (20 bytes) -20 STMicroelectronics Ou1E ':'G::
10 05:0945.78 Packet received (20 bytes) -26 STMucroelectronics ;:;; z{g'c
05:09:46.28 20 bytes) -20 " 2 CLOe
« PER% was cero. ot ot e ot 40 st -
13 05094728 Packet received (20 bytes! -21 STMicroelectronics O PCKT
14 05:09:47.78 Packet received (20 bytes) -22 STMicroelectronics 2:‘:? 2:
15 05:094828  Packet received (20 bvtesl <22 STMicroelectronics he 5'3, poXT
;30 POKTS
Dump log o fle 9 Autometic scroling
Refrech Expang

Ky 12
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@ Conclusions

S2-LP

 The S2-LP is a high performance ultra low power SubGHz
transceiver ideal for applications running on batteries

* It has an excellent radio performance with an output power of
+16dBm’s and a sensitivity of -130 dBm’s

* |t supports multiple modulation schemes and frequency bands

 The S2-LPTX is the transmitter with the same high performance
and ultralow power consumption ideal for low cost applications.

« ST offers a complete set of hardware and software tools as the
PC-GUI with fully working examples to speed up time to market.

Ky 13
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