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[1lnaHeTta STM32

5 npuyYmH BbIOpaTbSTM32 AnA Bawero NpunoXeHus

* ARM Cortex-Mx aTo Hosbli UHOYCTPUATIbHbIN
CTAHOAPT

- STM32 3T10o #1 cpeaun Cortex-Mx
*>700 STM32 npubopoB B ogHOMN puniocodunen

* BbiIcOKOKIaccHasi U pa3Butasi, 4OCTYyrnHas
JdKocuctema

* MHoroypoBHeBaga TexH4Yeckas [loanexka
Ly



1.5 pillion STM32 Ky s
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[TopTdpens STM32 ma
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HOBOCTW ¢ nnaHetbl STM32

ExxemMeca4YHoe oOHOBNeHue cemenctea STM32 n ero 9kocuctembl

Ueoougrrenhed

« 3aBepLlieHo cbopmupoBaHue cepun STM32L0
* Ot 14pins 8kB flash go 100pins 192kB flash

* YMeHbLlleHHble STM32L4
 BHn3 po 32pins n 128kB flash

* HoBble STM32F4
« STM32F410 c 128kB flash / 32kB SRAM —STM32F4 HayanbHO ypoBt
e STM32F446 c 512kB flash / 128kB SRAM — no ueHe STM32F2xx
» STM32F469 ¢ 2MB flash / 384kB SRAM + DSI

* Bonbwown 6paTt B cembe STM32F7
 STM32F7xx ¢ 2MB flash / 512kB SRAM ¢ JPEG HW yckop.

Qe



@ HOBOCTW c nnaHetbl STM32 mmm

ExxemMeca4YHoe oOHOBNeHue cemenctea STM32 n ero 9kocuctembl

e STM32 n TexHonorna LoRa®
» Koonupauus ¢ Semtech

 HoBble oTnaaoy4Hsblie nnartbl STM32 NUCLEO
* Nucleo-32 un Nucleo-144

* MHcTpymeHTapum STM32 Tenepb 1 noa Linux
e ST-Link, STM32CubeMx 1 SW4STM32
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U @ST_World st.com/e2e

G7 Www.st.com/stm32


http://www.st.com/stm32

STM32L ultra-low-power

Ultra-low-power, market-proven solutions

Best in class with up to 100 DMIPS performance

Product Advanced

. Systi . S it
STM32L DNA Series ytem | periph. | 2. - » ARM Cortex-M4 + FPU at 80 MHz — 100
DMIPS

* Ultra-low leakage SAl

ART FS Seg. .

technology Accelerator™ CAN | oo | | 256D » From 128 Kbytes to 1 Mbyte of Flash memory
* Flexible LP* Modes STM32L4 Vbat Quad-SPI + | a0 AES )
-+ Optimized design for ULP* N 4a DESDM2 X + » Lowest power mode + RAM + RTC: 0.6 IJA

. ew LP* Modes Xtal +

* Operating from 1.65to 3.6 V SDIO/ESMCL LP UART less | TET TRNG
+ From-40to 125°C LP Timers [ULPBENCH"“ 153] [COREMARK 27:%
. Reset Circuitry An EEMBC Benchmark BC Benchmark

Rich peripheral set True EEPROM » ARM Cortex-M3 at 32 MHz — 33 DMIPS

Advanced analog features with RWW2 Sed. | o56-pit » From 32 to 512 Kbytes of Flash memory

16-bit, 32-bit timers STM32L1 FS | upto
+ AES
Low power Batch 1 8x40
o~ SDIO/FSMC
acquisition mode (BAM)

» Lowest power mode + RAM + RTC: 1.2 pA

[ULPBENCH"“ 81] [COREMARK 93]

An EEMBC Benchmark Benchmark

2 watchdogs
S Temperature sensor
* Unique ID h
+ Cap. touch-sensing FS Seg 256-bit » ARM Cortex-M0O+ at 32 MHz — 26 DMIPS
ap. touc True EEPROM | LP UART | + | AES
*  Single wire protocol STM32L0 s R B 32 4tg : » From 8 to 192 Kbytes of Flash memory
less TRNG » Lowest power mode + RAM + RTC: 0.8 pA

[ULPBENCH”153][COREMARK 75]

An EEMBC Benchmark Benchmark

1FSMC : Flexible Static Memory Controller

2 DFSDM : Digital Filters for Sigma Delta Modulation. Accepts digital microphones pdm input signal
3 RWW : Read While Right (Dual Bank Flash and Dual Bank EEPROM)

4 ULP / LP : Ultra-low-power / Low power
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Meet the STM32 — Apple Watch

Broadcom
BCM43342

STM Sensor
accelerometer/gyro

Skyworks Wi-Fi LNA + switch and PA
% NFC controler

Dialog PMU ™ PN548

D2238A reseress
............. AF)D[% APU
APLO778
. NXPinterface device
Knowles microphone ;. TG [SISeG—Gp| I S e WG] = S0 - -

STMicroelectronics
F— ST32 MCU

i TSt et DT P90O22
ADIAD7149touch controfier «ssss«« : : wireless charger
: Secesennee Maxim audio amp
Maxim audio codec ===+

faereaes Maxim, unknown
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NnHenka KOHTpoOInepoB obLiero HasHa4YeHusa - Ans pelweHnss MHOXecCTBa 3aaadb OT UHAYCTPpUalnibHOro

npunveHeHunsa Ao I'IOTpGGVITe.ﬂbCKOl)Jl AINIEKTPOHUKHN

217 ps HR
3 x 16-bit
_ (144 MHz)
Sgg\t/’l{’tseRRA/:AM CAN2.0B |2 x5 MSPS ADC
STM32F3 HDMI-CEC 4 x 12-bit DAC
FSMC
DSP and FPU USB 2.0 FS | 7 x comparators
4 x PGA
1.8V £8% and 2.0to 3.6 V 3 x 16-hit /A ADC
operation 24 x Cap sense
Up to 105 °C
Calendar RTC
Multiple DMAs
‘11633'?; Sbfz'? FCs ,... 2xCAN2.0B| 14 x 16-bit
-bit, 32-bit timers :

’ ) SDIO 2 x 16-bit MC
Motor Control timer VRl 26 KbYte RAM 1op'5 0 FS | 3 x 1 MSPS ADC
2 Independent Watchdogs FSMC OTG FS 2 x 1 MSPS DAC
Temperature sensor Ethernet MAC
CRC
Unique ID

1 MSPS 12-bit
1 x CAN 2.0B ADC
STV 32-kt|)3y|\t/?ARAM HDMI-CEC | 2 x comparators
; USB 2.0 FS 1 MSPS 12-bit
Multiply

(Xtal-less) DAC
24 x Cap. Sense

* From CCC-SRAM

Lys

ougrented

» ARM Cortex-M4 + FPU at 72 MHz — 90 DMIPS*
» From 16 to 512 Kbytes of Flash memory

|COREMARK 245+

» ARM Cortex-M3 at 72 MHz — 61 DMIPS
» From 16 Kbytes to 1 Mbyte of Flash memory

| COREMARK™ 1 77 |

» ARM Cortex-MO at 48 MHz — 38 DMIPS
» From 16 to 256 Kbytes of Flash memory

(CoREmARK” 1 06




Meet the STM32 — Sphero BB-8 droid




BbicokonpousBoautenbHble STM32 npegoctaBnsioT nponsBoauTenbHocTb Ao 1082 CoreMark n 6oratenwuro
nepudeputo, 4TOObI yOpaTb MaKCMMYM BHELUHUX 3NIEMEHTOB

Performance
DNA
Execution: » ARM Cortex-M7 + FPU up to 216 MHz — 462
ART Accelerator™| SDRAMI/F,
FPU,DSP | Graphics: | 1% GRS Iilv::”:osm 512 KB to 2 MB Flash, 512 KB RAM
Smart architecture for fast [ESyuVicrizr@l instructions Chrom-ART SPDIE. HDMI ’
data transfers: DMAs, Bus MPU Accelerator™ . i
. CEC 2xSAl
. Crypto-Hash: TFT LCD
Operating from 1.7 to 3.6V coprocessor
From - 40 up to 105 °C COREMARK
rom-4oupto [—‘ 1082]
Rich peripheral set Execution:
. S : SDRAM I/F,
including: CAN, Ethernet, ART Accelerator™| 4| Quad-SPI
Camera interface, SDMMC, FPU. DSP Graphics: U » ARM Cortex-M4 + FPU up to 180 MHz — 225 DMIPS
o OTS BUIEIN insiructions | Chrom-ART | SPDIF, HDMI- » From 64 KB to 2 MB Flash, up to 384 KB RAM
ed analog features ™
16-bit. 32-bit timer MPU Accelerator CEC up to 2xSAl
e S TFT LCD IIF
Low power Batch Crypto-Hash: MIPI DSI IE
Acquisition Mode (BAM) coprocessor
COREMARK )
2 watchdogs [ An EEMBC Benchmar 608
Temperature sensor
Unique ID Execution:
CRC ART Accelerator™ » ARM Cortex-M3 at 120 MHz — 150 DMIPS

STM32F2 MPU
Crypto-Hash:

coprocessor

» From 128 KB to 1 MB Flash, up to 128 KB RAM

(COmEMARK™ 398 )
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Sub-Ghz n loT

* Sub-GHz — 310 bparMeHTUPOBAHHbLIN CETMEHT C MHOXXECTBOM
COOCTBEHHbIX NPOTOKOSIOB U PELLUEHMNIN Noad pasnnyHble cdepsl
NPUMEHEHUS.

* Munumatumea ctaHgaptmsaumm npmxogut ¢ LTE, LoRa®, Sigfox ...

« A CtaHgapTusauma CTaHeT KIYoM A9 BXo4a B PbIHOK
NHAOYCTPUAnbHbIX NPUIOXeHNN (CHeTYnKN), YMHbIe [opoaa...

« CerogHsa 2 rmaBHbIX PeLUEHNS BbIXOOAT B CBET: (LTE is targeted for 2020)

S s ...-.'.-.-,-
—_— G
LoRa SlG FOX
Lo - =

One network A billion dreams

& &
..........




Sigfox and LoRa® - 0630p

* PasnunyHbin noaxoA:

<73
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- Ultra Narrow Band (UNB) > 7/

. Spread Spectrum (SS) > LORa

SIGFOX

One network A billion dreams

Conventional
bt

I_nrun,-uu-upu

Spread
No—" Spectrum
\

Comventianal

177777777777

Sigfox LoRa®

Modulation UNB DSS-like

Throughput 100bps 300bps to 50Kbps

Payload 12bytes 64bytes

Link Adaptation No (BPSK) VSF (SF7-Sf12)

BW 100Hz 125KHz

DutyCycle Limited Yes Yes

Channel Hopping Yes Yes

Best Sensitivity (dBm) -142 -142

Bi-Directional No (1) Yes

Battery Life 10years 10Years

Localization No Yes (30m)

Encryption AES-128 AES-128

SDR Yes N/A

Robustness to RF coexistence -, 2 to 3x Ionger Range

. . Less sensitive to noise and environment

Benefits Multi Radio vendor Birectional
$1 module cost

Network deployed in EU Orafn.ge +.Bouygues-TeI s.elect.ed LoRa

Identified big customer going with LoRa

Limited baud rate (->limited application) Single radio provider|

Drawbacks Limitation in the USA High module cost $3+

Note (1): Not available in 2015. Sigfox working on it to add tteteBidieecrectional Network needs to be deployed




PeweHne HangeHo: STM32/8 + LoRa®

MopTtdhens STM32 ato 700+ naptHomepos, oT ARM Cortex-MO+ core go M7 available
From 8KB up to 2MB of Flash, KoMMyH1KaLMOHHbIE NHTEP(ENCHI, CUNbHBLI B AHarore,
LLMPOBKNIN BbIOGOP KOpNycoB

MopTtdens STM8 ato 350+ ycTponcTB €6e30roBOpoO4HO YHUKanbHoro 8-bit pelueHns

LoRa® Long Range wireless solution npegnaraet 4 pas3nuyHbiX nHenkn B QFN

<73
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http://www.st.com/stm32
http://www.st.com/stm8
http://www.semtech.com/wireless-rf/rf-transceivers/sx1278/

C yero Ha4yaTb?!

- AnnapaTHble cpeacTea

Yxe oocTynHbl!

Semtech LoRa® Shield

STM32 Nucleo

* MonpobynTte plug’'n play npumep (point-to-point demo) on ARM mbed

SX1276MB1xAS

The SX1276MB1MAS and SX1276LEB1LAS are both fitted with the SX1276 transceiver which, added to a high-performance
FSK/ OOK RF fransceiver modem, features the LoRa™ long range modem.

Hello World

<73

[Heougrentad



https://developer.mbed.org/components/SX1276MB1xAS/
https://developer.mbed.org/components/SX1276MB1xAS/

C yero Ha4yaTb?!

* BUbnunoTekn n cTekn y>xe AOCTYMHbI

- GitHub: Lora-net / LoRaMac/WAN-node here GitHub
- IBM: LoRaWAN in C by IBM here IEM
 ARM mbed: LoRaWAN-mic-app here ARM mbed

» STM32Cube: LoRaWAN (coming soon) ‘1[


https://github.com/Lora-net
http://www.research.ibm.com/labs/zurich/ics/lrsc/lmic.html
https://developer.mbed.org/teams/Semtech/code/LoRaWAN-lmic-app/

Select the best partner

STMicroelectronics is leading the market

Pioneer in introducing a full range of
ARM® Cortex®-M cores

Market-share leader in ARM® Cortex®-M

Owner of the largest Cortex®-M portfolio

Reliable industrial partner able to guarantee
10 years lifetime

Expert in ultra-low-power, performance and cost-efficiency

<73

[Heougrentad



