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« STM32 F410

-« STM32 F7 2MB

« STM32 LO family completion
« STM32 L43x

* Agreement on LoRa

* New nucleos and Cube MX for Linux
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MCUs portfolio

new families development focus

Flash (bytes)

oM —————— —— — :
IM | 32-bit Core N\
768K | ]
512K |-~ » STM32 F7 — Cortex M7
S « STM32 F4 - Cortex-M4
256K [~ « STM32 F3 - Cortex-M4 .
128K 4 - STM32 F2 - Cortex-M3 7 Py
96 K « STM32 F1 - Cortex-M3 Egrdtpfem ARM
: « STM32 FO - Cortex-MO
64K | |
gyl S-bit Core B . STM32 LO - Cortex-MO+
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STMBS8L Ultra-low-power
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Broadest 32-bit MCU product portfolio
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High performance _

Advanced

Enhanced Graphic
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STM32F410 Corfex'-M4 MCL

STM32F410 block diagram

100MHz / 125DMIPS from ﬂasr']'E g STM32F410 )

System ART accelerator™ Up to 128KByte Flash memory
32Kbyte SRAM

Down to 88uA/MHz RUN and 10uA Power supply

1.2 V regulator ARM Cortex-M4 CPU
STOP POR/PDR/PVD/BOR

100MHz

80-Byte backup registers
512 OTP Bytes
Nested vector interrupt

Controller (NVIC) Connectivity

Xtal oscillator Floating point unit (FPU)

32 kHz + 4~26 MHz

BatCh ACqUiSition MOde (BAM)’ Internal RC oscillators
DAC, TRNG 32 kHz + 16 MHz

LL MED 2x I2C (SMBus/PMBus) + 1x I12C
JTAG/SWD debug/ ETM S
Clock control
Packages U
o
e WLSCP36 (2.553 x 2.579mm) —
e UFQFN48

2x watchdogs
(independent andg\'/vindow) 16-channel DMA with Batch
° LQFP64 Acquisition Mode (BAM)
Up to 50 I/Os
- True Random Number Generator
Cyclic redundancy check (CRC) (TRNG)

96-bit unique 1D

Operating voltage
« 1.7t03.6V
Control Analog

3x 16-bit timer 1x 12-bit ADC 2.4MSPS 12
channels / 0.41us

Operating temperature
e |ndustrial: -40 to 85 °C
e Extended: -40 to 105 °C

1x 16-bit motor control PWM
synchronized AC timer

1x 12-bit DAC

1x 32-bit timer

1x LP timer
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STM32 F7 Series

..



Smart-System Architecture for performance
9

Fully compatible with the STM32 F4 and fully reuses STM32 Ecosystem

Our next step will go for the 2000 CoreMark on the n  ext technology node

2500
2000 CoreMark
Cortex-M7
2000 Next technology node
1500

v

1082 CoreMark
Cortex-M7
1000 398 CoreMark ST 90nm eFlash |
Cortex-M3
ST 90nm eFlash
500 608 CoreMark
Cortex-M4
ST 90nm eFlash

120 180 216 400 MHz Fqpy

CoreMark




STM32 F756 block diagram

* NEW core: ARM Cortex-M7

* Upto 216 MHz, 462 DMIPS/1082 CoreMark

* Twice more DSP performance vs Cortex-
M4 core

* New generation of Peripherals

« 2xSAl, 3xI2S half duplex, USB dedicated
supply for 1.8 V operation, CEC, Quad
SPI,SPDIF input, 4xI2C.

* Same packages as F429
« WLCSP143
 LQFP100,144,176,208
« BGA 176, 216

Intesnal RC oscillators
32 KMz + 16 MHz

2%

{iIndependant and
window)

BT 40N8E Os

Cyclic Rgllmy I
Check [CRC)

FMCISRAMNOR/NANDY
SDRAM

Cache D &+4 Kbytes 2% B2 bit
A MErs

LP timer

Dual Quad SPI

B0-byte + 4-Kbyte
ban::irup SRAM

Cortex-M7 CFPU
216 MHz

Flaating Pont Unit

(FPU} Analog
et {12-channe! 2x 12-bit DAC
UTACIEW debug/ETM 24 channals [ 2.4 M5FS

Temperatire sensor

£x 8P1, 3x FB, 4x F'C

Etharnst MAC 101100
“with IEEE 1588
AX| and Muli-AHE m
bus matrix ‘ s
16-channe DMA
A% USART + 4 UART

LIN, smartcard, IFDA,
. ot

25 A1
{Serial audio nterface)

SPDIF input kd

Memary Protection
Uit {MPLE)

3DES, AES 256, GCM,
: o

ot
- SHA-1, SHA-25E, MDS,
HMAS




STM32F76x - 2M block diagram

NEW core: ARM Cortex-M7 with double
precision FPU

216 MHz, 462 DMIPS/
1082 CoreMark

2MB Flash / 512KB SRAM

Twice more DSP performance vs
Cortex-M4 core

New generation of peripherals

2xSAl, 3xI12S half duplex, Dedicated
supply for 1.8 V operation for USB and
SDMMC, CEC, Dual mode Q-SPI,SPDIF
input, 4x12C, 2 SDIO I/F, 3 CAN, MIPI
DSI, JPEG H/W codec, MDIO slave

Same packages as F429
e WLCSP180(168 active) pitch 0,4mm
« LQFP100,144,176,208
« BGA176, 216

JPEG Codec Acceleration

‘System
Powar supply 5

1.2 V intemnal regulator §
PORIPDR/PYD

Xial osc|listors
32 kHz +:4.~286 MHz

Internal RG oscillators
32 kHz + 18 MHz

RTC/AWU

2% watchdops
{inctependent and
window)

BRI 140/168 110

Cyelic Redundaney
Chack (CRC}

3DES, AES 256, GCM, §
| CCM
SHA-1, BHA-166, MDG,

s

HMAC

Chrom-ART Accelerator™

ART Accelerator '™

Cache D 16+16 Kbytes

ARM
Cortex-M7 CPU
200 MHz

Floatirg Point Lnit
(FPU) Double precision

Hested Vactor
interrupt
Controller (NVIC)

JTAGISW debUg/ETM
Memary Pratection
Unit (MFL)

AXI and Mutli-AHB

bus matrh

SPDIF inpit xd
True random number OFSDM
generator (ANG]

2-Mbyte Dual bank
Flash

S12-Kbyte SRAM +
f6 ITCM RAM

24-byte + 4-Kbyte
backup SRAM

MIiP D2

HOMLCEC

Biual Guad SP1. 28R,
IS Anrs

Camera m’tm'fm

Ethernet MAC T0/100
with |EEE 1588

MDD Slave:
ICANZOE
12 USB 2.0 OTG FSHE

1x ISR 20 OTE FS

2 SDMMC

£x USART +4 UART
LIM, srsricard, DA,
modem centrol

(Sertal audio Intertace)

Sk

23 16-bit motar control.
WM synchronized
AC timer

Ex 16-bit timars
2x 32-bit dmers:

Analog

£-chimnmebdx T2-bit DA

dx 1Z-bitADC
24 channels f 2.4 MSPS



STM32 F7 product lines
|12

Hardware
Product L1 cache FLASH TFT MIPI® DSI
line (I/D) (bytes) S Ll Ali29es oo | e controller

ER

ART Accelerator™ 512K (incl.128K
L1 cache: data and Double | 1IMto2M | bTemy+ 16K
instruction cache SIMEAFTTE 216 16K+16K Precision| (RWW) ITCM + 4K ° ° 3 ° ° °
Chrom-ART Accelerator™ backup
Floating Point Unit
512K (incl.128K
STM32F769 | 216 | 1OK*16K P'?;’C”igi'sn 1("\4\;\‘/’\/\2/’;" T;%MI\)/I++1EI5 . 3 . . o
2 x USB2.0 OTG FS/HS backu
P
SDIO (x2 on F76x & F779)
E USART, UART, SPI, I12C 512K (incl.128K
CAN2.0 Double | 1IMto 2M | brcm)+ 16K
E HDMI-CEC STM32F777 216 16K+16K Precision| (RWW) ITCM + 4K ° ° 3 ° ®
= Ethernet IEEE 1588 backup
' D 512K
MDIO slave (on F76x and (incl. 128K
E F77%) ( STM32E767 216 16K+16K | Double | 1M to2M | brcm)+ 16K ° 3 ° °
] Precision| (RWW) ITCM + 4K
Q:)< Camera I/F backup
) Dual mode Q-SPI
g 512K (incl.128K
(&) Double | 1M to 2M pTcm) + 16K
2S + audio PLL STM32F765 216 16K+16K | ' icion (RWW) ITCM + 4K 3 °
2 x SAl backup
2 x 12-bit DAC
SEDIERA Single 3;25) (JirnC:l.Lg‘I‘E
STM32F756 216 AKHAK | o ion 512K 0 IM) o T ° 2 °
- backup
16 and 32-bit timers
3 x 12-bit ADC (2.4Msps) 320K (incl.64K
Low voltage 1.7 to 3.6V 4K+4K | Single orem + 16K
85°C and 105°C range STM32F746 216 Precision| S12K 0 IM e o Tk 2 °
backup
320K (incl.64K
Single pTcm) + 16K
STM32F745 216 AKHIK | o ion| 512K 0 IM) o T 2
backup




STM32L ULP offer

STM32L4 completes the ultra-low-power family

/ Cost-smart \ / Broad Range \ / ULP with \

ULP Champion Foundation performance

Cortex-M0+ @ 32 MHz Cortex-M3 @ 32 MHz Cortex-M4 w/ FPU @ 80 MHz
Operating range: Operating range: Operating range:

1.65to 3.6V 1.65to 3.6V 1.71to 3.6V
8/16-bit applications | . Wide choice of s | Advanced Peripheral
\Numerous pin counts/ \ memory sizes j \ Performance /

[ 3 product li \ ( 3 product lines, \ ( 3 product lines, \
product lines, USB, LCD, AES, ADC 5 Msps, PGA, Compatr.,
Cost-effective, : DAC, op amp, USB OTG,
Rich Analog
Smaller packages LCD, AES
USB. LCD. Analo True EEPROM, '
Lo P e Dual bank Flash (RWW) 256 Kbytes to 1 Mbyte of
16 to 192 Kbytes of Flash Flash
Ub to 20 Kbvtes of SRAM 32 to 512 Kbytes of Flash
P % \Up to 80 Kbytes of SRAM) KUP to 128 Kbytes of SRAM/

&y

Sz Rtlen



STM32L0 Ultra-Low-power Series

From 16KB up to 192KB of Flash
ARM Cortex™-M0+ Based

K ’I lie.augmented
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Meet the STM32L0x Series

- STM32® ultra-low-power DNA  built with ARM Cortex-M0+ C——

e 1.71Vto 3.6V 32MHz operation
* 139pA/MHz (Run 32MHz)

e 87pA/MHz (Run Optimized) EeEEEOEEEEEEEES
e 400nA Stop mode + Full Ram

« 3.5 ps wakeup to Run | : e
* -40°Cto +125°C range ™
B
m
s B
Lo
| | |
f :. '..
-~ . - :
Lu
n
Ultra-low-power ADC .
12/16-bit resolution L LR R LR L LN
Down to 1.65V [_ 4

r”’ )
r Adaptive Inrush current

1. Battery Charger Detection
2. True Random Number Generator

¢ Full Flash Protection

* Sector Flash Protection

e Hardware encryption - AES
e True RNG?2

« Unique ID (96-bit)

¢ Class B

¢ Built-in ECC

USB 2.0 FS Certified
Crystal-less / BCD 1!

B R

 Ultra-low-power time counter
with 16-bit low-power timer

« Ultra-low-power UART
Up to 9600b in stop mode



Leader at high temperature

« Max. current value at lowest power mode vs. temperature capability

IDD (LA)
¢ STM32L0 platform
140 +— ey Fo offers the lowest
. power consumption
120 P B oo for the highest
temperature range.
100 e » This capability to
control leakage
o current makes
STM32L0 the
B0 e e premium choice for
industrial application,
40 Y < STM32L0 T
o 3 Upto +125°C ~ —°mrertes
20 _________________ — o e F
E] | |

23°C 85°C 105°C 125°C Ambient

"’ Note: Value based on competition datasheet, looking at lowest power mode with full RAM retention at VDD 3.0V.
TR All datasheet give same value for -40°C/+25°C temperature range.



STM32L05x block diagram

« Key features

ARM Cortex-M0+ at 32MHz

» Single-cycle 1/0 access

» Single-cycle multiplier (MUL)

¢ 0.97 DMIPS/MHz
1.71V to 3.6V, 32MHz full functional
Digital down to 1.65V

Power supply
1.8V regulator
PﬂﬂvFDHﬁPUD'BﬂH

"~ Xaloscillators
32 kHz + 1 ~32 MHz

Internal RC asmllatnrs

| 3BKHz + 16 MHz

ARM Cortex-MO+ CPU
32 MHz

Meated veetar
[nterript
controller (NVIC)
Memory protection unit
(MPU)

SW debug

! PLL ; 2x SPI, 2x I
| Internal multispeed ULP- § 2n USART
RE oscillator UN; smarcard, DA,

64 kHz to-4 MHz moden cantrol
Cinck control X ULP UART

RTGAWL 1% LsB 2 2 l} FE |r‘ryqa| 1%5|
Sy‘a‘l‘lck timer

e -40°Cto +125°C temperature range
» ADC with build-in HW oversampling
* Down to 1.65V
* Flash + Ram code sector lock
* USB 2,0 FS certified
* Build-in 48MHz oscillator

Touch-sensing.
Up ta 24 keys

:_indppenﬂf_‘m E[I{I mnduw!

» Battery Charger Detection i 27199/37/54 1/0s

T aitra-low-poiwer
TB-hit timer

3% 16-hit timer

e Link Power Management ﬂyclr{: redindancy

check {CHC)

i — 2x ultra-fow-power
Voltage scafing 3 modes: |

* Independent clock domain Comparators

* 12C, USART/UART

Te-mparature Sens0T
- USB 1% 12-bit ADC SAR
o 3x timers 16 channels./ 1 ys

1x12-bit DAC

LCD driver 828 or 432 |

« 1x 16-bit (4ch)
. 2x 16-bit(2ch)
"’  1x 16-bit LP! available in stop

Sz Rtlen

1. Low Power



STM32L07x block diagram

« Key features

L&y

Sz Rtlen

ARM Cortex-M0O+ at 32MHz
» Single-cycle 1/0O access
» Single-cycle multiplier (MUL)
e 0.95 DMIPS/MHz
1.71V to 3.6V, 32MHz full functional
Digital down to 1.65V
-40°C to +125°C temperature range
ADC with build-in HW oversampling
* Down to 1.65V
Flash + Ram code sector lock
USB 2,0 FS certified
* Build-in 48MHz oscillator
» Battery Charger Detection
e Link Power Management
Independent clock domain
* |2C, USART/UART
+ USB
5x timers
« 1x 16-bit (4ch)
» 3x 16-bit(2ch)
e 1x 16-bit LP?! available in stop

Power supply
1.8 V regulator

| PORPDRVDBOR |
¥tal oscillators k

32 kHz + 1 ~32 MHz

| nfernal RC céaillators |
f 28 HH{;{- 16:MHz fl

PLL

| Internal multispeed ULP |

RE osciliator
64 kHz 0 4 MHz
Ciock control
RTC/AWU

SysTick timer

27137151/84 1/0s

s ] A A

N Cyolic redundancy

check (GRC)

LCD diriver 8x48 o1 dx52. §

ARM Cortex-M0O+ CPU
32 MHz

Nested vector
[nterrpt
controller (NVIC)
Memory protection unit
(MPU)

SW debug

AHB-Lite+ bus

APB-bus

Up to 7-channel DMA

Touch-sensing
Up to 24 keys

2x ultra-tow-power
comparators

Temperatire sensor

Tx 12-bit ADC SAR
16 channels /1 us

2% 12-bit DAC

Up to1! lash memaory

2x 5P, 3x FC
4 x USART

LIN; smantcard, rDa,
modem conlrgl

T ULP UART

1% USB 2.0 FS (Crystal-less) )

._:!'I' ﬁl '.-.'f-ﬂ:'-ﬁ“':i' -.

1% Ultra-low-power
16-bit timer

4% 16-bit-timer




STM32L03x block diagram

New: 8KB of SRAM

« Key features

ARM Cortex-MO0+ at 32MHz

» Single-cycle 1/0 access

» Single-cycle multiplier (MUL)

e 0.95 DMIPS/MHz
1.71V to 3.6V, 32MHz full functional
Digital down to 1.65V
-40°C to +125°C temperature range
ADC with build-in HW oversampling

* Down to 1.65V

Flash + Ram code sector lock
Independent clock domain

* |2C, USART/UART
4x timers

« 1x 16-bit (4ch)

« 2x 16-hit(2ch)

e 1x 16-bit LP! available in stop

1. Low Power

Power supply
1.8V regulator
POR/PDB/PYD/BOR
Xtal oscillators
32UHz + 1 32 MHz
internal RC oscillators
38 kHz + 16 MHz

internal multispeed ULP
R oscillatar
G4 kHz to 4 MHz

GClock control

RTCIAW
SysTick timer
2x watchdogs
(indespendant and window)

1512312737 10s

Cyclic redundancy
check (CRC)

mta_g_a sealing 3 modes

Up to 32-Kbyte Flash memaory

ARM Cortex-mMa+ CPU e
29 MHz Up to

Nested vector
interrupt
controfler (NVIGH

SW debug

1% 8PI, talic

A USART

(LN, smarkcard, [fEBA,
modedm contral

TX ULPURRT

AHB-Lite+ bus matrix

APB-bus - I/ Bus

Up 1o 7-channel DMA

1 Ultra-low-power

16-bit timer
3x 16-bit timer

2% ultra-low-power
comparators

Tempesature sengor |

X120 ADESAR
Tehannels (1 ps

AES (128-bit) |




STM32L01x block diagram

« Key features

* ARM Cortex-MO+ at 32MHz §ys ARM Cortex-M0+ CPU
7 B 32 MHz
» Single-cycle I/O access Pawer siinply
« Single-cycle multiplier (MUL) FUFhPDﬂ'*‘"-’D j interruipt
T Vil necilat contrplier {NVIC)
« 0.97 DMIPS/MHz | b EWdB‘bug
« 1.71Vto 3.6V, 32MHz full functional lmfé“ﬂ_'fﬂjr 1FE':H,_ i S
. o e
« Digital + ADC down to 1.65V . 1;:?:;;;:"
 -40°C 10 +125°C temperatre range el vltpeed UL TT—
« ADC with build-in HW oversampling € kiiz 10 4 Mhz /0 port Bus | 1 ULP UART
Clock control =
* Down to 1.65V ' RTC/AWL
« Independent clock domain Sj‘;ﬁ.:drﬁmw ATE0g
! i 1 ultra-low-power
e 12C, USART/UART N ile 2% ultra-l:ﬂ'-'u{mw&r 16-bit fimer
[ — comparats | T P T
« 2x timers  1218(23/. e 2% 16-bit timar
. Cyelic redundancy _ Temperature sensor. §
* 2x 16-bit(2ch) | echack(CRC) 1x 12:bit ADC SAR
i = N ks 5-|'| o
 1x 16-bit LP! available in stop || #eiaga aCalng o MRS SRR

1. Low Power



STM32L0x — portfolio

Cortex™-M0+ @ 32MHz — H2-2015

Flash size
(bytes)
[ STM32L0x1 - Access Line

i STM32L073 STM32L073
M STM32L0x2 - USB Line STy
Il STM32L0x3 - USB & LCD Line
192 K ™ . m STM32L072 [ STM32L072x l STM32L072 STM32L072
AES option OEN/LO LOFP WLCSP LOFP/TEBGA LOFP/UEBGA
SIVEAA SIVEAA STM32L071 STM32L071 SIVEALA
UOFEN/LOFP LOFP WLCSP LOFP/TEBGA LOFP/UFBGA
m STM32L073 & STM32L073
Q LOFEP/TEBGA LOFP/UFBGA
128 K m STM32L072 || STM32L072x | STM32L072x [l STM32L072
Q Q LOQFP WLCSP LOFP/TEFBGA LOFP/UFBGA
SIVEAA STM32L071 SIVEAA STM32L071 STM32L071
UOFEN/QFP LOQFP WLCSP LOFP/TEBGA LOFP/UFBGA
STM32L071 m STM32L053 S STM32L073
UQFN 0 LOFP/TFBGA LOQFP/UFBGA
64 K m STM32L052x W STM32L052 STM32L052 STM32L072
0 0 WLCSP LQFP LQFP/TEFBGA LOFP/UFBGA
STM32L051 STM32L051 STM32L051 STM32L051 STM32L071
UQFN/LQFP WLCSP LOFP LOFP/TEBGA LOFP/UFBGA
STM32L053 STM32L053
LOFP LQFP/TEBGA
STM32L052 [l STM32L052x l STM32L052 STM32L052
UQFN/LOFP WLCSP LOQFP LOFP/TEFBGA
32K STM32L051 W STM32L051 i STM32L051 STM32L051
UQFEN/LQFP WLCSP LOQFP LQFP/TFBGA
TSSOP WLCSP Q Q Q Q

16 K STM32L0 STM32L031 STM32L031 STM32L031 STM32L031 m

TSSOP TSSOP WLCSP UQFN UQFN.LOFP 0

STM32L011 4 STM32L011 STM32L011 m m
TSSOP UQFN/TSSOP WLCSP Q QFN/LO

STM32L011 STM32L011 STM32L011 STM32L011 STM32L011

8 K TSSOP UQFN/TSSOP WLCSP UQFN UQFEN/LOQEP Pin count
"’ 14pins 20pins 25pins 28pins 32pins 36pins 48pins 49pins 64pins 100pins
e meaeder 4.4x5mm 3x3mm 4x4mm 5x5mm 7X7mm 10x10mm 14x14mm

4.4x6.5mm 7X7mm 5x5mm 7X7mm



STM32L4 Ultra-Low-power Series
)

From 256KB up to 1MB of Flash
ARM Cortex™-M4 Based
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EEMBC ULP score

Walkeup

STM32L476 Rev 3

(LSE)

SRAMZ

. - .
Clear Dewvice Compiler pelelttaatne Inactive Power Mode Timer Freq TS : ; Date P_rqd.
Config -CP (1) M= ZSent »  Silicon
[Hz]
Ambig Micro APOLLOS12-KBR CPU: 24 MHz, RTC:
Rev A3 ARM GCC 4.8.3 20140228 39 768 kHz Deep Sleep 32768 Hz 377.50 q’f 11/07/15 \,/
. ) . CPU: 24MHz (MSI), ) - =
STMicroelectronics IAR C/C++ compiler for Standby with SRAMZ
RTC: 32.768kH . 32768 H 187.70 11/02/15
STM32L476RG ARM v6.60.1.5087 : retention : ( ) = v
(LSE) ~ -
Texas Instruments IAR Embedded CPU: 8 MHz, RTC: 32
’ Low Poy Mode 3 32768 123.70 10/29/15
MSP430FR5969 Rev F Workbench 6.30.3 kHz ow rower Heas v /281 v
Texas Instruments IAR Embedded CPU; 8 MHz, RTC: 32
Low Poy Maode 3 32768 123.30 10/29/15
MSP430FR6972 Rev A Workbench 6.30.3 kHz ou rower Heas v — v
STANDBY
Atmel Atmel SAML21]18A-UES CPU : 12MHz, RTC ! .
RevA - DC1505 IAR EWARM 7.30.3.802 32,768kHz F"DEI,F"FJ].,PDZ In 32768 185.50 ../ 07/31/15
retention state
. ) . CPU: 24MHz (MSI), )
STMicroelectronics IAR C/C++ compiler for Standby with SRAMZ
STM32L476RG ARM v6.60.1.5087 (P‘IISCE']SE'?EBLCHZ retention Gerea iz v 05/26/15
Texas Instruments IAR. Embedded CPU: 8Mhz, RTC:
MSP430FRES72 Rev A Workbench £.30.0 32kHz Low Power Mode 3 Je768 He 11750 04/01/15 /
Texas Instruments
. CPU: 43MHz, RTC:
CC2650F128RGZ, silicon IAR 7.30.4.8186 32768Hz Zr Standby 32768 Hz 143.60 02/19/15 V/
wversion 2.2
IAR. Embedded
Texas Instruments CPU: 24MHz, RTC:
MSPA32P401R Rev. B WDrl-.chI'ICh for ARM 29kHz LPM3 32768 167.40 \/ 02/159/15
version 7.30.1.7768
. ) CPU: 24MHz (MSI), )
STMicroelectronics ARMCC v5.04.0.49 RTC: 32.768kHz Standby with RTC and 5500 1y, 130.80 o  02/03/15

—_—
£ 187.70
. -

STM32L476 (with internal LDO @ 3.0v)

STM32L476 + External DC/DC (supplying internal LDO @ 1.8v)



Ultra-Low-Power and Flexibility
FlexPowerControl

STM32L4 is based on a new platform optimized to red  uce power

consumption and increase flexibility

Down to 30 nA for I/O wake-up
with additional Shutdown mode

T

RTC available for all power modes

External level shifter no longer needed .
(from Active down to Vga)

Separate Vp supplies (down to 1.08 V)

4 nAV gxr mode with charging
_ ’l capability
Downto 360 nAkeeping o life.augmented Automatic switch to maintain power

32 Kbytes of SRAM active

in Standby mode STM32L4

Wake up MCU with any peripheral
(Communication I/Fs, analog circuits,

for RTC and backup registers

USB capable with 32 kHz crystal
oscillator
(Dedicated crystal oscillator is no

timers ...) longer needed for USB function)
/O level kept in low power modes Internal oscillator from 100 kHz to 48 MHz
Optimization of system consumption (+/-0.25% int. clock accuracy over

‘_ voltage/temperature with LSE)
> /4

sLananlen



Efficient run and fast wake-up

Ready for Launch Control ? From 0 to 48 MHz inless  than 5 ps

» Thanks to our internal Run
oscillator (MSI) used at 48 MHz
start-up (programmable <5 LlS! Y
from 100 kHz to 48 MHz)

» PLL wake-up time i o )
<15us STOP g
(needed to reach fy;5y) mode



Providing more performance

Do not compromise on performance with STM32L4

CoreMark score

A

Execution performance * Upto 80 MHz/ 100 DMIPS with
from Flash ART Accelerator™

273
« Upto 273 CoreMark Result

Linear performance
thanks to ST
*  ARM Cortex-M4 with DSP
instructions and floating-point unit

ART Accelerator ™ i
/ / | (FPU)

¢ Optimized DMA (14 channels)

*  SPI up to 40 Mbit/s,
USART 10 Mbit/s

Competitors: impact
of wait states

CPU frequency 80 MI:Iz



Digital Filter for Sigma
Delta Modulators

8 x parallel inputs
with up to 24-bit data
output resolution

Smart peripherals
Metering

28

Vgar With RTC

for battery backup
240 nA in Vg, mode
for RTC and H

32x 32-bit backup registers

TNRG & AES
for Security <>

128-/256-bit AES

/ D LCD Display

\ 8x40 or 4x44
with step-up converter

«— »
Anti Tamper pin

3 x tamper pins
for battery domain

— )

-

key encryption hardware \
accelerator
AN
‘b:_\.\-\,
ESMC e

External memory interface

r for static memories supporting SRAM,
'Y/  PSRAM, NOR and NAND

SPI/ UART/ SDIO for Wireless

3x SPIs (4x SPIs with the Quad SPI)
6x USARTSs (ISO 7816, LIN, IrDA, modem)
1 x SDIO

1/Os Up to 114 fast I/Os for buttons & relays



Digital Filter for Sigma Smart peripherals
Delta Modulators Fitness tracker - Wristband

microphone input support \
/ \ ‘/7 E TFT Display

STM32L4 FSMC
Parallel interface to TFT
( ) K SPI
Sensors 3x 12C FM+(1 Mbit/s), Up to 40 MHz speed
SMBus/PMBus
\____ ),
Batch Acquisition Mode (BAM)
9 USB
USB OTG 2.0
SPI/ UART full-speed,
3x SPIs (4x SPIs with the LPM and BCD
Quad SPI) OPAMP
6x USARTSs (|SO 7816, LIN, 2X op amp with
IrDA, modem) e built-in PGA SA|
DAC 2x serial audio interfaces
@ 2x 12-bit DAC,
low-power sample and hold
SWP ADC
‘_ Single vyire protocol 3x 12-bit ADC 5 MSPS,
” master interface (SWPMI) up to 16-bit with hardware

Sz Rtlen

oversampling, 200 pA/MSPS



Motor Control :

2x 16-bit advanced
motor-control timers
3x 12-bit ADCs: 5 MSPS,

with up to 16-bit with hardware oversampling,
200 pA/MSPS

CAN Bus

(2.0B Active)

TNRG & AES
for Security

128/256-bit AES

key encryption hardware accelarator

Q\“&
(s\-“

FSMC

External memory interface
for static memories supporting
SRAM, PSRAM, NOR and NAND

S71

Sz Rtlen

Smart Peripherals

-
Industrial Sensors
/ m LCD Display
\ 4x44

STM32L4

i__
EEEEE

/

N
/

1/Os

Up to 114 GPIOs

™~

—

with step-up converter

High temperature
from -40°C
up to 125°C

T~

Quad SPI)

12C

SPI/ UART

3x SPIs (4x SPIs with the

6x USARTSs (ISO 7816, LIN,
IrDA, modem)

3x 12C FM+(1 Mbit/s), SMBus/PMBus



STM32 L47 block diagram — 1 MB

ART Accelerator™

Power supply
1.2V regulator ARM Cortex-Ma CPU
FGHW&'WEEGH B0 MHz

Floating poiit it (FPLY)
Inturrr.al AE oecilatare Mested vechor
38 kHz + 16 MHz interrupt
c controlisr (NVIC)
Meimany profection unit
{MPL)
JTAGISW debug

T USE 2O OFEFS

T CAN
1x3WP
True randory humber 1 DFSDM {8 channels)

ganerator (RNG)

Up o 74 -channel DA

LCD driver Bx40

2% 16-bit advanced Analog
_._I'I'Hlt'l_:l:l_' contral Gmer 2 O Ao
2y uilira-low-povwer S 12-bit ADC AR T
16-bit B Iim&r 24 channels | 5 MSPS 2% Ulfra-ow-power
' compardions

212 biBAc  Temperature sensor




Safety and security me

Integrated safety and security features

4 N r N

SAFETY SECURITY

J _ y

Brown-out Reset in all \

N (

K Anti-tamper detection \
modes * Memory Protection Unit
» Clock Security System (MPU)
* SRAM parity check « Read and Write Protection
e Backup byte registers e Unique ID
e Supply monitoring » AES-256 Encryption
* Flash with ECC with o JTAG fuse
status register (address) e True Random Number
e Dual watchdog Generator

/ \-Software IP Protection/

7



STM32L4 series

8ch / 4x 12- bit ADC

Product Sigma 5 Msps Seﬁgg”t AES
ART Accelerator™ line Delta 16 bit HW Driver | 128/256-bit
USART, SPI, I2C Interface | oversampling
N QuadSPI
% 16 and 32-bit timers
. .
S SAl + audio PLL STM32L471 5&)2 108 SDIO . . . .
Swp Access FSMC
|+ 1x CAN 1024
)
o
L
T+ 2x12-bit DAC STM32L475 2;6 1og | SDIO . . . . .
%) Temperature sensor USB OTG 1024 FSMC
a)
<
=
@ Low voltage 1.71V to STM32L476 256
< 26V USBOTG & | to 128 | SPIO . o o 3 o Up to
i . Lo 1024 FSMC 8x40
8 Vbat Mode
Unique ID
Capacitive Touch
; STM32L486
Sensing USBOTG & | 1024 | 128 FSSD,\'A% o ° ° 3 ° g)‘(’ 4‘8 o
LCD & AES

S arAtlen



STM32L43X

Connectivity Display
Cortex-M4 LCD driver 8 x 40
USB Device Crystal less, 80 MHz
1x SD/SDIO/MMC, 3x SPI, ==1§ _
3x I2C, 1x CAN, MPU Timers

Package size down

1 x Quad SPI,
3x USART + 1x ULP UART,
1 x SWP

ETM

8 timers including:

1x 16-bit advanced motor t03.1 x 3.1 mm
DMA

ART
Accelerator™

control timers

2x ULP timers
4x 16-bit-timers

Digital 1 x 32-bit timers

AES (256-bit), Up to
TRNG, 1x SAl 256Kbyte Flash Analog
with ECC

Single Bank 1x 16-bit ADC, 2x DAC,
2x comparators,

I/Os

64-Kbyte RAM
Up to 83 1/0s
Touch-sensing controller

1x op amp
1 x temperature sensor




STM32L43x series

Segment

Product Flash | RAM | Memory 1x 2x | 16- bit ADC | USB2.0 LCD

AES

line (KB) | (KB) I/F Op amp| Comp | (5 Msps) Driver 128/256-bit

ART Accelerator™
USART, SPI, I2C

Quad SPI 128
16 and 32-bit timers STM32L431 " 64 . . . )
SAl + audio PLL Access 256
SWP
1x CAN
128

- STMU38215_432 to 64 SDIO [ ) o 1 °

1x 12-bit DAC 256

Tem perature sensor

STM32L433 | 128

N
T
p=
o
(o0}

|
=)
o
LL

+
o
)
g,
i
=
®

X
g

S}
©)

OB L USB Device | to | 64 | Spio | e o 1 o Up to

t03.6 V e LoD oot 8x40

Vgar Mode

Unique ID

Capacitive Touch

Sensing STM32L443 Upto
USBOTG& | 256 | 64 | SDIO o ° 1 o o o
LCD & AES

S arAtlen



S arAtlen

STM32L43x — portfolio
Cortex™-M4 @ 80MHz

Flash size
(bytes)
A
256K
(4
'a*' o
128K N
Hardware Encryption AES 128/256-hit
> Pin
QFN-32 LQFP-48 WLCSP-49 LQFP-64 LQFP-100 count
QFN-48 UFBGA-64 UFBGA-100
WLCSP-64



STM32WSx-SubGig Se@



Communication

Baud rate

Mbps

Kbps

bps

A

WIFI/BT

LP WiFi
Bluetooth

Short-Range

ZigBee
802.15.4
BT-Smart

NFC

Sub-GHz

A

echnologies - Overview

Cellular

UMTS, HDPA,
LTE, LTE-A

LPWAN

Sigfox, LoRa®,
Weightless

10 m




What is LoRa®?

* LoRa® is a wireless technology that has been develo  ped to enable low data rate communications to be
made over long distances by sensors and actuators f or M2M and Internet of Things, I0T applications.

LoRa® technology is a global solution to provide a w ide area network capability, using a MAC protocol
named LoRaWAN

* Long Range, Low Power & Small form factor
At +14dBm output power, 868MHz

¢ |n Sub-GHz: > 2km dense urban, > 15km suburban, > km VLOS

« More than 10 years in operation without changing battery

« Concentrator with Network Capacity & Security
-148 dBm LoRa® _ _
« Star Network / Link rate Adaptation / Fully Scalable Network

* More than 4M transaction per day per GTW

* Fully bidirectional
-125 dBm @ » Acknowledge / Request from user or from sensor

« High Security Network Level

+ Easy Network Management

-100 dBm » Fast Channel Activity

« Allow broadcasting

* Robust Communication

9 + Robust to interferer / coexistence with other ISM
+ Robust to Jamming

-90 dBm

« Suitable for Mobile, Nomadic & fixed nodes

* Indoor / Outdoor coverage

« High accuracy localization and ranging

"’ » Modulation format permits high accuracy localization

* Not RSSI based and accounts for multi-path and fading



LoRaWAN Differentiation and Benefits

Bidirectional [l Global Mobility

True Location

a In/out door 0 Bidirectional a True Mobility a Unique ID
0 Accurate 0 Scalable Capacity 0 Seamless 2 Application
0 Broadcast 2 Roaming 2 Network




The LoRa® Alliance

LoRa™Alliance: Status

Open & Non-Profit Foxconn " e il o bowgues oS
Founded: March-2015 ‘l (. [FB HO‘N H’:;!s y EH:E;FEH!H II"EDF YUl Cisco _SK R
Board ,&.:Evsmm Si Nﬁf  rewes 2INSIGMA (am}mZEE{ Qsmm:m @kpn
IBM, Cisco, Bouygues Teleco Fasthe!
KPN, Proximus, Semtech, arkessa rakon i EEMTE{:-] PrﬂmeS SLvel
Sagemcom , Actility, Kerlink, - R e
Augtek, Homerider & £E‘E\3 =0 libelitm Im@) o Qprer ©eTELKOUSEL
S , A Tlliliﬁsi
Chairman: Geoff Mulligan .‘_‘-_MHEN SORKE  eccommiicles: ‘C “. SaGeMCom
Committees m m 2 [rrem o=l HOMERIDER SYSTEMS
';:::-.tr;i::!: Nicolas Sornin, ""'- DHN"HF’EX nke SING ’ﬁ" LABS BIGROBOT
Marketing: Tracy Hopkins, E HEWLETT" !/ 1! o FINSECUI"" 1M oo
Stream Technologies S ﬁ pﬂdcxﬁnn Lalrd r!f-'t EdEUnE
Strategy: Stephen Caldwell, cnhnelaer .
ol Gelectric & éolane @)w*r: m._hn_,m; = [E =25
S % |\ | . TR 4
Specification: LoRaWAN R1.0 A Al felent ’_—]u)ﬁ\p é JEL'E« . te|tfon|c - oI

Members: >127

https://www.lora-alliance.orq/




The LoRa® Alliance

LoRaWAN: 9 Announced deployments, 56 on-going Operators Trials

promus | ALE
s Senet

https://www.lora-alliance.orq/




ST and Semtech LoRa® agreement

« Semtech Corporation and
STMicroelectronics announce LoRa" loT Ecosystem
agreement on Semtech's Lora®
long-range wireless RF
technology

* Intends to boost STM32 MCUs
with LoRa® technology to target
internet of things deployments by
mobile network operators and
large-scale private networks

http://www.st.com/web/en/press/c2790




The perfect match: STM32/8 + LoRa®

STM32 portfolio is 800+ part numbers, from ARM Cortex-MO+ core to M7 available
From 8KB up to 2MB of Flash, connectivity, strong Analog and large choice of package

STM8 portfolio is 350+ part numbers offering an undisputable entry level 8-bit solution

LoRa® Long Range wireless solution offers 4 different line in QFN packages




Let’s get started!

« HW Tools are already available

Semtech LoRa® Shield

STM32 Nucleo

* Enjoy a quick plug’n play example (point-to-point demo) on ARM mbed

SX1276MB1xAS

The SX1276MB1MAS and SX1276LB1LAS are both fitted with the SX1276 transceiver which, added to a high-performance
FSK [ OOK RF transceiver modem, features the LoRa™ long range modem.

Hello World




Let’s get started!

* Libraries and stacks already available

» 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) [y[



Tools

0000000000




STM32 embedded software offer

STM32 Cube

STM32Cube MX
Configuration tool on PC

( User Application CMSIS :ﬂLRMmbedJ

[,

STM32Cube Embedded Software deliverables
Application level Demonstrations
Demonstrations on ST boards

Middleware level

7~

\

C code generation
for initialization,

depending on user
choices

e
uUsB
TCP/IP Host /
Device
.

FAT
(€17 File RTOS
Sys.

Utilities

Utilitie s

Hardware Abstraction Layer API

| sTM32F0 || STM32F1 |[ sTM32F2 || sTM32F3 || STM32F4 || STM32F7 || STM32L0 || STM32L1 || STM32L4 |




ST Embedded software offer - Positioning

Abstraction
Level
A ! I
1 | |
| |
| |
| |
| |
| |
| |
| |
! . _ ' S8TM32Cube Embedded Software packages
} Libraries, released independently :
: : STM32Cube Middleware level
| |
! FAT
d Tcp/ cfx | Fie J RTOS
: IP Sys.
|
| .
| &/ STM32Cube HAL
: (Hardware Abstraction Layer)
: Standard Peripheral Libraries
|
|
CODE | |
: : N STM32Cube LL
i | | (Low-Layer APIs)
STM32Snippets | |
|
) ) Portability Level
STM32 Device STM32 Series .
o - STM32 Family (HAL)
-specific -specific ] M
f.i.: STM32F072 fi.: STM32F1 STM32 Device-specific (LL)

f.i.. STM32F072

L&y

RO I LA L o



new STM32 Nucleos

Nucleo-64

L gttt STM32 with
Nucleo-32 64 pins

STM32 with
32 pins

Nucleo-144
STM32 with
144 pins




STM32 Nucleo portfolio

MIIGI'E;} type
Nucleo-144

F410RB F446RE
F103RB F411RE
FO72RB F401RE

FO70RB FOHRC F303RE

F302R8

FO30RE

FO42KGB

Nucleo-32 FO31KB F303Ka
Flash size
(bytes)
16K 32K 64 K 128K 102 K 256 K B2K iM 2M "

Legend: ] Mainstream | Ultra-low-power [ High-performance

STM32 Nucleo exposes the whole family of STM32

microcontrollers




STM32Nucleo open development platform

Expansion

e i
i ¥ B

STM32 Nucleo expansion boards
(Nucleo shields)

STM32
Nucleo
development
boards

STM32
Cube
SW library

STM32 Cube expansion SW

?SIT%\ES ARH-KE{L. ARMmbed acs Elatollic g od swaie
Multi-IDE support e
VSVl empRnE  TASKING KEGLABS €




Develop under Linux for STM32

Developers can now use tools under Linux to develop for
STM32, with all software from ST FREE of charge

STM32CubeMXré AC6 SWASTM32 Free IDE& ST-LINK/V2 probe :&

(System Workbench for STM32) (Standalone, or on PCB)

Via OpenOCD open source project

5“:-: x _'._.n.-_.. e TN NI Ty e
T S A e L T e - B e

i

.........

Configure & Generate Code Compile and Link Program and Debug



Free software development tools

acﬁ Eclipse-based toolset SW4STM32
b www.openSTM32.org

E Premium toolset TrueSTUDIO-Lite
www.atollic.com

Online development & community
www.mbed.com

ARMmbed

ARM KEI Premium toolset MDK-ARM

Microcortralier Tools

&y

www.keil.com/st

= Microsoft

B® Microsoft

[ —— = =. Microsoft
miaeed + =\ = -
=== 2
T S ® -

¥ o " - : dwi

Free licenses for
STM32F0/ LO B8 Microsoft
(no code size limit)




Thank you




