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2 billion STM32

Press release on 1.5 billion here

More than

embedding

. \/O.l.,lr
innovations
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http://www.st.com/web/en/press/t3749

MCUSs portfolio

Flash (bytes)
2M ————— e —— e — -
ﬁz-bit Core \
L STM32 H7 - Cortex-M7
STM32 F7 - Cortex-M7
R STM32 F4 - Cortex-M4
STM32 F3 - Cortex-M4
256K [~ T T T T T T T T T T T T T T T T T STM32 F2 - Cortex-M3
STM32 F1 - Cortex-M3
128 K ] STM32 FO - Cortex-M0 ARMCORTEX
8-bit Core STM32 L4 - Cortex-Mg oo el
32K STM32 L1 - Cortex-M3

STM8S Mainstream ‘ STM32 L0 - Cortex-MO+ /
T3 e STM8A Automotive :

STMB8L Ultra-low-power

2K
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STM32 today — platform effect

Select your fit product inside a wide, compatible portfolio

Flash size (bytes)

2000 K
1536 K
1024 K
768 K
512K
384K
256 K
192K
128K
64 K

32K

16K
8K
Pin count (pins)

14 20 25 28 32 36 48 63 72 81 132 143 169 176 208 216 240
49 64 90 144
66 100

QQQ
QQQQ
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Broadest 32-bit MCU product portfolio

DMIPS Ultra-low- Mainstream High-Performance
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Today - STM32 portfolio positioning

10 product series / More than 40 product lines

A

2010 CoreMark
: : : 400 MHz
High performance 856 DMIPS

398 CoreMark | 608 CoreMark | 1082 CoreMark
120 MHz i 180 MHz ; 216 MHz
150 DMIPS 225 DMIPS ' 462 DMIPS

Mainstream

177 CoreMark | 245 CoreMark"
72 MHz ; 72 MHz

61 DMIPS . s0DMmIPS*

Uitra-low-power

75CoreMark | 93CoreMark | 273 CoreMark

32 MHz g 32 MHz § 80 MHz
26 DMIPS ! 33 DMIPS ' 100 DMIPS ! '
Cortex-MO / -M0O+ Cortex-M3 Cortex-M4 Cortex-M7 . INVNET siLica

*from CCM-SRAM



Information and Sharing

Get connected to STM32 world !

facebook.com/stm32

B st wmcuFinder

P community.st.com

youtube.com/STonlineMedia

linkedin.com/stmicroelectronics

N

1IC

 £]
Q
u twitter.com/@ST_World
M®
2t
i

YouKu

Information

MCU Selection Community Social Media

-> STM32 Education is now available here

NAVNET siica


http://www.st.com/content/st_com/en/support/learning/stm32-education.html
https://community.st.com/
http://www.st.com/
http://facebook.com/stm32
https://www.youtube.com/playlist?list=PLnMKNibPkDnF97QnUOFGirl1q0G_4VdDc
mailto:twitter.com/@ST_World
https://www.linkedin.com/company/stmicroelectronics
http://bbs.21ic.com/iclist-49-1.html
http://i.youku.com/u/UNTM5NTAyMTky
http://www.st.com/stmcufinder

Latest STM32F722 Nucleo board
STM32F723 Discovery kit

On-chip USB High-Speed PHY

Expands STM32F7 MCU ecosystem
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WWW.St.com/stm32f7

NEW Hi-Perf
Mat 29
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http://www.st.com/stm32f7

loT connectivity made easier
STM32 MCUs & LoRa®

Get ready for the largest IoT development ecosystem

a4 ' 1 \ : =
£FA \
% =

STM32 NUCLEO PACK DISCOVERY KIT EXPANSION BOARD
P/N: P-NUCLEQ-LRWAN{ P/N: B-LO72Z-LRWAN{ P/N: I-NUCLEO-LRWAN
(ST and Semtech) (ST and Murata®) (ST and USI®)

More info here:
WWW.St.com/stm32-Irwan

NAVNET siica

NEW loT


http://www.ac6.fr/
http://www.ac6.fr/
http://www.ac6.fr/
http://www.ac6.fr/
http://www.st.com/stm32-lrwan

STM32 Discovery Kit loT node
Everything you need for building 10T

The comprehensive selection of sensors, levering ST’s large portfolio of

MEMS and laser-ranging devices using

&7/

| [RorS

o TR T @Internet ‘

seuwe

More pictures here

www.st.com/disco-l475e-iot

Getting started video — in progress

NEW

NAVNET siica

Ecosystem


http://www.st.com/x-cube-aws
http://www.st.com/disco-l475e-iot
https://medialib.st.com/?c=3646
https://medialib.st.com/?c=3646

1St Nucleo-32
with (QFN32) STM32L4

Releases Development Ecosystem and Adds New Devices in

ultra low-power STM32L4 Series

M

STM32L4
128K

With the new STM32L4 lines we
can cover down to 128 Kbytes
Flash memory size.
STM32L4x1, 4x2 and x3 are now
in full prod

NEW ULP
Mat 29 www.st.com/stm3214 AVNET siLica



http://www.st.com/stm32l4

STM32L4
MCU series

Excellence in ultra-low-
power with performance

w

STM32 L4



Ultra-Low-Power and Flexibility

FlexPowerControl

STM32L4 is based on a new platform optimized to reduce power

consumption and increase flexibility

Down to 8 nA for I/O wake-up
ith itional Sh .
with additional Shutdown mode RTC available for all power modes
(from Active down to Vgar)

External level shifter no longer needed
Separate Vp supplies
(down to 1.08 V)

2 nA Vg,r mode with charging
capability

Automatic switch to maintain power
for RTC and backup registers

Down to 200 nA keeping
16, 32 or 64 Kbytes of SRAM active
in Standby mode

USB capable with 32 kHz crystal
oscillator

(Dedicated crystal oscillator is no
longer needed for USB function)

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

analog circuits, timers...)

I/O level kept in low power modes

Optimization of system consumption Internal oscillator from 100 kHz to 48 MHz

(+/-0.25% int. clock accuracy over voltage/temperature with LSE

o ULP leader and performance booster
NAVNET siLica



Ultra-low-power modes

Best power consumption numbers with full flexibility

VBAT 2 nA /200 nA* Tamper: 3 /0s, RTC
250 ps SHUTDOWN 8 nA /200 nA* Wake-up sources: reset pin, 5 I/Os,
RTC
14 Hs STANDBY 28 nA / 280 nA* Wake-up sources: + BOR,
IWDG
14 ps STANDBY + 16 KB RAM 200 nA / 450 nA*
" Wake-up sources: + all I/Os, PVD,
5us STOP 2 (full retention) 1.0 A /1.2 pA* LCD, COMPs, I2C, LPUART, LPTIM
4 ps STOP 1 (full retention) 4.3 pyA | 4.7 pA* Wake-up sources: + all FC, UART
6 cycles SLEEP 10 pA/MHz * Vc\)lra:\?e-l:]f sources: any interrupt

RUN at 24 MHz 36 JA/MHz **

RUN at 80 MHz 38 pA/MHz **

Note : * without RTC / with RTC [ULPBENCH“ 253 ]
** with external SMPS An EEMBC Benchmark

o ULP leader and performance booster NAVNET siLica



Smart peripherals

Metering

9 Innovation

Digital Filter for Sigma
Delta Modulators
8 x parallel inputs
with up to 24-bit data
output resolution

Vgar with RTC

for battery backup -
240 nA in Vgar mode
for RTC and

32x 32-bit backup registers

TRNG & AES
for Security H
128-/256-bit AES

key encryption hardware
accelerator

FSMC
External memory interface

E LCD Display

/ 88x40 or 4x44

Catnnaot 4 )
STM32L4

Electricity/Gas
[Water

with step-up converter

— 1o

Anti Tamper pin
3 x tamper pins
for battery domain

Smart Meter

SPI/ UART/ SDIO for Wireless

3x SPIs (4x SPIs with the Quad SPI)

6x USARTs (ISO 7816, LIN, IrDA, modem)
1 x SDIO

1/0s Up to 114 fast I/Os for buttons & relays

for static memories supporting SRAM,

PSRAM, NOR and NAND

NAVNET siLica



Smart peripherals
Fithess tracker - Wristband

9 Innovation

Digital Filter for Sigma
Delta Modulators /
with PDM (Pulse Density Modulation)
microphone input support

N

(" arnnaon 4 )
sTM32L4 €

I’C
Sensors 3x I’C FM+(1 Mbit/s),
SMBus/PMBus >
Batch Acquisition Mode (BAM) E
— S —
SPI / UART
3x SPls (4x SPls with the 8
Quad SPI) OPAMP
6x USARTs (ISO 7816, LIN, w 2x op amp with
IrDA, modem) o —— built-in PGA ‘ '
DAC
2x 12-bit DAC, SAl
Swp low-power sample and
Single wire protocol hold
master interface (SWPMI) ADC

3x 12-bit ADC 5 MSPS,
up to 16-bit with
hardware oversampling,
200 pA/MSPS

TFT Display

FSMC

Parallel interface to TFT
SPI

Up to 40 MHz speed
Chrom-ART
Graphic Acceleration

<"

UsB

USB OTG 2.0
full-speed,
LPM and BCD

2x serial audio interfaces

NAVNET siLica



Motor Control :

Smart peripherals
Industrial Sensors motorcortral mers

3x 12-bit ADCs: 5 MSPS,
with up to 16-bit with hardware

oversampling, 200 pA/MSPS

6¢V\ GF LCD Display
D 8x40 or 4x44
\ with step-up converter

N® STM32L4
CAN Bus <> < Hiah ¢
(2.0B Active) —> Igh temperature
from -40°C
@ up to + 125°C
;rofg‘efuﬁtyAEs ﬁ \ SPI/ UART
128/256-bit AES g J gxufdp 'SSF(,T‘)X SPls with the
key encryption hardware accelerator 6x USARTs (ISO 7816, LIN,
IrDA, modem)
e
FSMC I2C
External memory interface 3x I’°C FM+(1 Mbit/s), SMBus/PMBus
for static memories supporting 1/0s
SRAM, PSRAM, NOR and NAND Up to 114 GPIOs

e Innovation NAVNET siLica



High integration

High integration with high memory size in small packages

FSMC 8-/16-bit Cortex-M4
(TFT-LCD, SRAM, NOR, 80 MHz
NAND) FPU
MPU
ETM
DMA

ART
Accelerator™

USB OTG Crystal less,
1x SD/SDIO/MMC, 3 x SPI,
4 x I2C, 2x CAN,
1 x Quad SPI, 1 x SWP .
5 x USART + 1 x ULP Package size

down
to 3.13 x 3.14 mm

LCD driver 8 x 40

AES (256-bit), SHA (256-

17 timers including: Chrom-ART

2 x 16-bit advanced motor Accelerator™
control timers

2 X ULP timers

7 x 16-bit-timers

2 x 32-bit timers

Up to
1-Mbyte Flash
with ECC
Dual Bank

3 x 16-bit ADC, 2 x DAC,

2 X comparators,
2 X op amps
Up to 136 I/Os 1 x temperature sensor

Touch-sensing controller

320-Kbyte RAM

e Integration and IAVNET siuica
safety :



Safety and security

Integrated safety and security features

e Integration and

safety

-

\.

\

SAFETY ﬁ

J

K Brown-out Reset in\

o J

all modes

Clock Security System
SRAM parity check
Backup byte registers
Supply monitoring
Flash with ECC with
status register
(address)

+ Dual watchdog

I

\.

~N

ﬁ SECURITY

J

KAnti-tamper detection\

+ Memory Protection Unit
(MPU)

* Read and Write

Protection

Unique ID

AES-256 Encryption

SHA-256

JTAG fuse

True Random Number

Generator

« Software IP
Protection

& OTP Zone /

NAVNET siica



STM32L4 Serles Q Great investment

2= [ A Chrom-ART
Product 5 Msps USB2.0 FS ! AES 128-256
A Comp " i : SHA-256
line 16 bit HW Crystal-less . bit
. Camera I/F
oversampling
STM32L431 Up to
Access 256 64 x x2 x
STM32L.432 Up to
USB FS 256 64 x1 X2 x1 [ )
ART Accelerator™ STM32L.433 Un to Up
USB FS & P 64 X1 x2 X1 ° pto
USART, SPI, I12C 256 8x40
LCD
N QuadSPI
g 16 and 32-bit timers STM32L443 Uoto
= SAl + audio PLL \oe s 256 o4 X x2 x ° 8x40 °
°|° SWP
= 2x CAN STM32L451 Upto
o) Access 512 160 x1 x2 x1
o
L STM32L452 Up to
aF .
a 2x 12-bit DAC USB FS 512 160 x1 X2 x1 [
7]
) Temperature sensor [ ) o B B B . .
< USB FS & AES
=
( Low voltage 1.71V to 3.6V NGt e 128 x2 x2 x3
Vbat Mode
Unique D W oo [ vo ] w | o [ 2| e :
Capacitive Touch sensing
TRNG STM32L476 Upto 128 o o - . Upto
USB OTG&LCD| 1024 8x40
STM32L.496 Up to Up to
USB OTG&LCD| 1024 320 x2 x2 x3 ° 8x40 °
STM32L.486 Un to
USB OTG& LCD| 1024 128 x2 x2 X3 ° 3540 °
& AES
STM32L4A6 Un to
USB OTG& LCD| 1024 320 x2 x2 X3 ° 3540 ° ° °
& AES




Unit

parameters

Core, frequency

STM32L47x

STM32L43x

ARM Cortex-M4,

STM32L49x

80 MHz, MPU, FPU, ART

STM32L4 Road map — Now and next silicons

STM32L45x

STM32L412

Flash (Up to) 1MB (dual bank) 256KB (1x bank) 1MB (dual bank) 512K (1x bank) 128KB (1x bank)
SRAM (Up to) 128KB 64KB 320KB 160KB 40KB
FSMC Yes - Yes No -

12-bitADC SAR

3x 12-bit @ 5 MSPS

1x 12-bit @ 5 MSPS

3x 12-bit @ 5 MSPS

1x 12-bit @ 5 MSPS

2x 12-bit @ 5 MSPS

Comparator 2 2 2 2 1
Op amp 2 1 2 1 1
12-bit DAC 2 2 2 1 -
SAl 2 1 2 1 -
uUsB QTG FS Device Xtal-less OTG Xtal-less Device Xtal-less Device Xtal-less
;Sr:?e"'}gg:'ta 8ch / 4 fiters - 8ch / 4 fiters 4ch /2 filters .
USART 6 4 6 5 4
LCD Bx40/4x44 8x40/4x44 Bx40/4x44 - -
CameraInterface - - Yes - -
Chrome ART - - Yes - -
1x SDIO, 1x Quad SPI, 3 x 1x SDIO, 1x Quad SPI, 1x SDIO, 1x Quad SPI, 1 SDIO, 1x Quad SPI, 3x 1x Quad SPI,

Other digital (except
timers)

SPI, 3 x 12C, 1x CAN,
Charge-Transfer Touch
sense, AES 256, TRNG,

Charge-Transfer Touch

3% SPI, 3x 12C, 1x CAN,

sense, AES 256, TRNG,

3x SPI, 4% 12C, 2x CAN,

Charge-Transfer Touch
sense, AES 2568, TRNG

SPI, 4x 12C,
Charge-Transfer Touch

2x SPI, 3x 12C, Charge-
Transfer Touch sense, AES

SWPMI SWPMI SWPMI SHA2 s8nse, AES 256, TRNG 256, TRNG
::ﬁlk:g‘;(p'“ 64/72/81/100/132/144 32/48/49/64/100 64/100/132/144/169 48/64/100 32/36/48/64
Samples Feb 2018
Schedule Mass Prod Mass Prod Mass Prod Mass Prod ampies Fe

Prod Sept 2018

NAVNET siLica



STM32L4

New Package for
lower Power
consumption



STM32L4 SMPS

new packages for a lower power consumption

— Provide the possibility to get a lower power consumption while
using current STM32L4
— Same application

— Possibility to supply externally the voltage core (bypass)

— New packages proposed in Q1 2017 / Q2 2017

—  Start with L49x (LQFP144 + WLCSP) / L45x (LQFP-64 +
WLCSP)

— Other packages on demand

Freq Algorithm SMPS ON SMPS OFF Gain SMP.S
efficiency

24MHz Reduce 37uA/MHz 86UA/MHz 57% 74%
code
80MHz @ 3.3v 44uA/MHz 103uA/MHz 57% 74%

NAVNET siLica



- Lithium

1-cell

4.2v

+ Application | 1.8v
PMU

4.2V
VDDSMPS‘

= 2.15v~5.50v

LDO

> 1.20v R1 (80MH2z)
1.00v R2 (24MH?z)

VDD
External | vDD12i] pypass
SMPS g

= 1.05v
converter 86%

efficiency

Digital

STM32L4 = 84uA/MHz

ST STPS01 (86% efficiency) = 4.2v/ 1.05v x 0.86 = 3.44 - 24.4uA/MHz (@ 4.2V)

24 .4uA/MHz x 4.2v = 102.5uW/MHz - 31uA/MHz @ 3.3v or 57uA/MHz @ 1.8v

NAVNET



STM32L4x SMPS — portfolio
Cortex™-M4 @ 80MHz

Flash size

(bytes) WK?21 available WK21
1024 K WK24
WK19
STM32L452RET6P
WK18
LQFP-64 WLCSP-72 WLCSP- 100 LQFP-144 UFBGA-169 S(i)rlmt
Nucleo-64

NAVNET siLica
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STM32L4
Keeps moving on
with STM32L4+



STM32 L4+

STM32L4 scaling:

Upgrade L4 performance
Unigue object reaching best-in-class ULP and performance

80 MHz 120 MHz
100 pA/MHz 100 pA/MHz
1.2 pA stop 2 stop2<3 pA

NAVNET siica



Increase frequency up to 120 MHz while keeping state of the art
Ultra-low power figures.

Increase SRAM size up to 640KB

Add MIPI DSI

Update architecture to optimize Graphics/ low power / CPU load:
Chrom- GRC allowing up to 20% of graphic resources
optimization (RAM)

Updated IPs including 2 x Octo SPI supporting Flash and
SRAM.

NAVNET



Chrom-GRC

— Graphic Resources Cutter for non square displays
— No modification nor special management at SW level
=» Saving up to 20% of RAM needs

* For 360x360 round display
@16bpp ~205kBytes (vs.253kBytes)
@24bpp ~307kBytes (vs.380kBytes)

« For 400x400 round display
@16bpp: 250kBytes (vs.312kBytes)
@24bpp: 372kBytes (vs.469kBytes)

NAVNET siLica



STM32L4R/Sx series

N
L
=
(=]
o™
=

|
=)
o
'S

+
o
7]
=
=t
=
C]

>

]
t

g
Q

ART Accelerator™
USART, SPI, I’'C

2 XQuadSPI

16 and 32-bit
timers

SAl + audio PLL
CAN

CameralF
Chrom-ART

2x 12-bit DAC
Temperature
sensor

Low voltage 1.71V
to 3.6V

Vbat Mode
Unique ID
Capacitive Touch
sensing

12- bit ADC
5 Msps
16 bit HW MIPI DSI
oversamplin
]

8ch /4x
Product Memory | 2 x Op- Sigma

line Delta
Interface

2048
STM32L4R5) SDIO
ussote | .2 | 80| Fsuc * ° . 1 .
1024
STM32L485 SDIO
USBOTG 8| 2048 | 640 | So . . . 1 . .
AES
lsj;:sgl;gnz 2048 SDIO
TFT ﬂt)‘; . 840 | Equc . . . 1 . . .
Interface
STM32L4S7
USB OTG & SDIO
T | 2048 | 640 | SO . . . 1 . . . .
Interface
& AES

STM32L4R9 2048 sDIO
USBOTG & to 640 L] L] L] 1 L] L] L] L]

MIPI DSI 1024 FSMC
STM32L459
UsB OTG & SDIO
MIPI DSI & 2048 640 FSMC L] L] L] 1 [ ] L ] L ] [ ] [ ]
AES

NAVNET siica



Releasing your creativity

n /STM32 ‘fj @ST_World community.st.com

WWW.St.com/stm32

NAVNET siLica


http://www.st.com/stm32
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