STM32 L1 Platform

- Platform introduction
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STM32L1x — portfolio

Cortex™-M3 — 50+ part numbers

Flash size
(bytes)

STM32L152RD | STM32L152RD STM32L152VD STM32L152QD | STM32L1527D
384K STM32L151RD | STM321151RD STM321151VD STM32L151QD | STM32L151ZD
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. STM32L151x = USB 2.0 FS + Analog 12-bit ADC & AC STM32L100: USB2.0 + analog + LCD
m . STM32L152x = STM32L151x + LCD STM32L162x = STM32L152x + AES 128-bit
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STM32L - Fact based documentation

-« STM32L Typical Values
* Measured on a minimum of 10 000 parts
« Datasheet: The average value is given as Typical Value

Areas Under the Normal Curve

« STM32L Minimum and Maximum values N
« Min and Max (for typical or hot) are given at 6 sigma JAREAN
« A 3 sigma value will lead to 20% consumption value reduction

99.99%
Mean  Six Sigma

* Check what is provided by STM32L competitors

 Companyl] 1 Tyl pical: “These values are basedionulation. These values are not covered by
test limits in production or characterization.”

 Companyl] 2: “The ty[] pical data are based on TAMB€2&nd VDD=3.0 V, by simulation and/or
technology characterization unless otherwise specified.

‘ Test your product in production for low power,
do not rely on a few samples provided in development phase
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STM32L1 an advanced Platform

* Very flexible clock system - Ultra-low-consumption
* From 65KHz up to 32MHz (Internal PLL / Dynamic Voltage Scaling)
» Run mode: from 50pA to 9.6mA = 285uA/MHz Flash {166puA/MHz Ram)
» Low-power Run mode: from 9uA to 37pA (down 4.4uA in Low-power Sleep)

» Additional 2 ultra-low-power-mode:

» Stop mode: down to 500nA (1.2uA with RTC)
» Standby mode: down: 300nA

- Dynamic Voltage scaling - Safety
fopy (MHZ) AN
230 . Clock Security System - Memoru protection unit
L2 HA/DMIPS*

Reset circuitry

: = Anti tamper
. /; \Y
. .
Umque ID @ = Back-up clock
__________________ 200
16 HA/DMIPS* = Dual watchdog .

AES Encryption

. 1n *  JTAG fuse = Back-up register
4 1" uapMmIPS*
— = Supply monitoring = Flash & E2 with ECC
~ o
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@ STM32L an advanced MCU mm

* Full functional at 32MHz from 1.8V to 3.6V with 1.05 DMIPS/MHz
1.65V to 3.6V with  1.25DMIPS/MHz

* An efficient Stop mode: only 500nA
* Full Ram retention
» 16 wakeup lines with < 8us wakeup time
» Wakeup from USART supported (no loss of 15t bit)
 LCD + RTC available (1.2uA)

« An advanced RTC: more than just a timer
» Calibration and sub-second counting
» Time stamp in case of intrusion + Write protection HW calendar

* Memory robustness: from automotive product (ECC)
» Working temp -40 C to 105 C
* Cycling (85 C): 10K on Flash / 300K on EEPROM (1Million at 25 C)
» Data retention: 30 years upto 85 C/ 10 years up to 105 C
* Flash retention and programming capability down to 1.65V

7
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STM32L100 —Value Line

Objective

» Divide by 2 the cost of non silicon items - reduce the overall cost by
25% with innovations in
« TEST

« Test reduction with massive parallel test techniques
« SUPPLY CHAIN

» Focus on high runners, Minimize part numbers to limit the cost of stocks
« PACKAGING
» Saturate a line with STM32L Value Line

- OBJECTIVE ACHIEVED - STM32L Value Line will cost ~25% less
than the standard part

‘ STM32L100 series introduction: Q1 13
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STM32L15x vs. STM32L100

Quick spec overview

STM32L15x STM32L100
Ratio Flash/RAM  32K/10K 64K10K  128K/16K 256K/32K  32K/4K 64K/8K 128K/10K 256K/16K

FLASH 10K cycles / Retention 30y @ 85°C 1K cycles / Retention 20y @ 85°C
Backup register 80 bytes 20 bytes

1.65V-3.6V 1.8V -3.6V

-45°C to 85°C/105°C -40°C to 85°C
48pins 64pins 48pins 64pins
4K 4K 4K 8K 2K 2K 2K 4K
300K cycles 10K cycles

+/-1% with TA= 25°C

. o o +/-10% with TA=-40°C to 85°C
-4% to 3% with TA=-40°C to 85°C

HSI accuracy

MSI accuracy +/3% with TA= 0°C to 85°C +/10% with TA= 0°C to 85°C
LCD 4x16 8x28 4x16 8x28

USART 3 3 3 3 3 3 3 3
SPI 2 2 2 3 2 2 2 3
12C 2 2 2 2 2 2 2 2
DAC 2 2 2 2 2

Comparator 2 2 2 2 2

Temp Sensor 1 1 1 1 No

Touch Sense 28 28 28 36 No

Unique ID Yes No
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ST process improvement
Optical shrink from 130nm to 110nm

. Performance
Parameter Previous
Improvement

Run @ 32MHz Depend on Fgp, from 1 MHz to 32 MHz* From to 10% to 15%
STOP 650 nA 500 nA 23%

Vpp=1.8V 1.6 pA 1.2 pA 25%
STOP + RTC - -

Vop=3.6V 1.9 pA 1.4 pA 26%
STOP + RTC + LCD 4.8 A 3.3 HA 31%
STANDBY 300 nA 270 nA 10%

Vpp=1.8V 1.1 pA 0.9 pA 18%
STANDBY + RTC

Vop=3.6V 1.3 pA 1.1 pA 15%

Datasheet available on ST Website NOW

Impact: 256KB flash consumption die = 128KB die one

—
)
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@ STM32L1 — Huge Knowledge resources

- Standard peripherals library (helps to start faster + tons of examples )

* Application Note:

* AN1015 Software technigues for improving microcontroller EMC performance
AN2548 Using the STM32L DMA controller
AN3193 STM32L15x ultralow power features overview
AN3216 Getting started with STM32L1xxx hardware development
AN3248 STM32L15xxx analog comparators
AN3300 STM32L1xx internal RC oscillator calibration
AN2592 How to achieve 32-bit timer resolution using the link system in STM32L microcontrollers
AN2668 Improving STM32L ADC resolution by oversampling
AN2739 How to use the STM32L1 microcontroller to play audio files with an external I12S audio codec
AN2812 Vocoder demonstration using a Speex audio codec on STM32L microcontrollers
AN2820 Driving bipolar stepper motors using a medium-density STM32L microcontroller
AN2821 Clock/calendar implementation on the STM32L microcontroller RTC
AN2834 How to get the best ADC accuracy in STM32L devices
AN2867 Oscillator design quide for ST microcontrollers
AN2869 Guidelines for designing touch sensing applications
AN2931 Implementing the ADPCM algorithm in high-density STM32L microcontrollers
AN2946 Solar-LED streetlight controller with 25 W LED lamp driver and 85 W battery charger based on the STM32L
AN3309 Clock configuration tool for STM32L microcontrollers
AN3310 STM32L1xx in-application programming using the USART
AN2953 How to migrate from the STM32Lfirmware library V2.0.3 to the STM32F10xxx standard peripheral library
Vv3.0.0

‘W etc. ..
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@ STM32 — Hardware dependent layer

Availability

Provider Solution name

Standard peripheral
ST library and CMSIS Source Free Y Y Y Y Y N
DSP library®
ST Class B guidelines Sourcel | Free Y Y N2 N2 N2 N
ST Crypto library? Binaries | Free N2 Y Y Y Y
ST HAL library Source | Free N N N N N N7

1/ Application note can be downloaded from ST web site. Software can be obtained on demand. Contact your local sales office.
2/ Can be ported.

3/ Subject to trade regulation, please contact our sales office.
4/ Part of ZigBee Simple MAC firmware. Please refer to the version ZigBee Middleware.
5/ DSP Library for STM32F4 only.
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http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=FIRMWARE&FamilyID=141
http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=FIRMWARE&FamilyID=141
http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=FIRMWARE&FamilyID=141
http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=FIRMWARE&FamilyID=141
http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=FIRMWARE&FamilyID=141
http://www.st.com/stonline/stappl/resourceSelector/app?page=resourceSelector&doctype=APPLICATION_NOTE&FamilyID=141

STM32 — RTOS / kernel (1/2)

. . Availability
Provider Solution name
AVIX-RT AVIX Binaries License N Y |Y Y Y |N
CMX CMX-RTX Source License Y Y|Y Y Y |N
Chibios ChibiOS/RT Open source (GPL3) or Source I_Fi::eeengerz Y Y |'Y Y Y |N
eCosCentric eCosPro Source?! License N Y |'Y Y Y |N
eForce uc3 Source License Y | Y|Y|Y Y |N
Emcraft Systems uCLinux Open Source (GPL)? Free? N N | Y Y N |N
EUROS EUROSPIus Binaries License N Y |Y Y Y |N
Express Logic ThreadX Source License Y Y |Y Y Y |N
FreeRTOS FreeRTOS Open source (modified GPL) Free Y Y |Y Y Y |N
Green Hills p-velOSity Source License Y Y|Y Y Y |N
Keil/ARM MDK-ARM RTX Source License Y Y Y Y |N
Mentor Nucleus Kernel Source License N Y |Y Y Y | N

1/ eCos is an open source kernel, a subset of eCosPro. eCosPro comes with TCP/IP stack, FAT, jFFS2, RAM and ROM FS

2/ uCLinux is open source, but this company proposes some ports on STM32. It requires some additional boards that they sell.
uCLinux can be much more than just a Kernel
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http://www.avix-rt.com/
http://www.cmx.com/trget35.htm
http://www.cmx.com/trget35.htm
http://www.cmx.com/trget35.htm
http://www.chibios.org/
http://www.chibios.org/
http://www.ecoscentric.com/ecospro/doc.cgi/html/ref/stm32.html
http://www.eforce.co.jp/
http://www.emcraft.com/
http://www.euros-embedded.com/
http://rtos.com/products/threadx/STMicroelectronics_STM32
http://www.freertos.org/
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.keil.com/rl-arm/kernel.asp
http://www.keil.com/rl-arm/kernel.asp
http://www.keil.com/rl-arm/kernel.asp
http://www.mentor.com/embedded-software/nucleus/kernel
http://www.mentor.com/embedded-software/nucleus/kernel

STM32 — RTOS / kernel (2/2)

Solution Availability

W
Micrium uc-0s Source License Y Y Y Y Y N
Micro Digital SMX Source License N Y Y Y Y N
Quadros RTXC Rtos Source License Y Y Y Y Y N
Rowebots Unison Source! License N Y Y Y Y N
SEGGER embOS Source License Y Y Y Y Y Y
SICS Contiki Open source (BSD) Free N N N N N Y
High Integrity Systems OpenRTOS? Source License Y Y Y Y Y N
High Integrity Systems SafeRTOS?3 Source License N4 | Y | N4 | N4 | N4 N

1/ An Open Source version with less features is also available.
2/ OpenRTOS is FreeRTOS with commercial support

3/ SafeRTOS is OpenRTOS with Safety features and certificates
4/ Available on customer request. Please contact supplier
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http://www.micrium.com/page/downloads/ports/st/stm32
http://www.micrium.com/page/downloads/ports/st/stm32
http://www.micrium.com/page/downloads/ports/st/stm32
http://www.smxrtos.com/stmicro.htm
http://www.quadros.com/supported-processors/arm/st
http://www.quadros.com/supported-processors/arm/st
http://www.rowebots.com/products/unison_rtos
http://www.segger.com/cms/st-microelectronics.html
http://sourceforge.net/projects/contiki/files/Contiki/Contiki 2.5-rc1/contiki-2.5.rc1.zip/download
http://www.openrtos.com/
http://www.safertos.com/

Provider

STM32 — File system (1/2)

Solution name

Availability

ChaN FatFS Open source (BSD) Free Y3[Y3| Y8 | Y3 Y3 [N

CMX CMX-FFS, CMX-FFS-FAT Source License Y |Y Y Y Y N

eCosCentric LelEE s el = Source Licensel | N | Y Y Y| Y |N
JFES2

Express Logic FileX Source License | Y | Y Y Y | Y N

EUROS FMS Binaries License N | Y Y Y Y N
SafeFAT, SafeFLASH, Safe- )

HCC FTL. FAT16/32 Source License Y| Y Y Y Y N

Green Hills u-velOSity File System Source License Y|Y Y Y Y N

KeillARM MDK-ARM Flash Source License Y |Y Y Y Y N

Mentor .

Embedded Nucleus Storage Source License N | Y Y Y Y N

Micrium uC/FS Source License Y |Y Y Y Y N

Micro Digital smxFS Source License | N | Y Y Y |'Y N

1/ Free for non commercial usage.
2/ Available on customer request. Please contact supplier.
3/ FatFS ported on STM32 available on demos
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http://elm-chan.org/fsw/ff/00index_e.html
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.cmx.com/ffs.htm
http://www.ecoscentric.com/middleware/yaffs.shtml
http://www.ecoscentric.com/middleware/mmfs.shtml
http://www.ecoscentric.com/ecospro/doc.cgi/html/ref/fs-jffs2-overview.html
http://rtos.com/products/filex/
http://www.euros-embedded.com/
http://www.hcc-embedded.com/products/file-sytems
http://www.hcc-embedded.com/products/file-sytems
http://www.hcc-embedded.com/products/file-sytems
http://www.hcc-embedded.com/products/file-sytems
http://www.hcc-embedded.com/products/file-sytems
http://www.hcc-embedded.com/products/file-sytems
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.ghs.com/products/micro_velosity.html
http://www.keil.com/rl-arm/rl-flash.asp
http://www.keil.com/rl-arm/rl-flash.asp
http://www.keil.com/rl-arm/rl-flash.asp
http://www.mentor.com/embedded-software/nucleus/storage
http://www.mentor.com/embedded-software/nucleus/storage
http://www.mentor.com/embedded-software/nucleus/storage
http://micrium.com/page/products/rtos/fs
http://www.smxrtos.com/fs.htm

STM32 — File system (2/2)

_ _ Availability
Provider Solution name -
Quadros RTXCfatfile Source License Y Y Y Y N1 N
Rowebots Unison FAT File System Source License N Y Y Y Y N
SEGGER emFile Source License Y Y Y Y Y Y
SICS Contiki/Coffee FS Open source (BSD) Free N N N N N Y

1/ Available on customer request. Please contact supplier.

‘YI WWW. encu. it
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http://www.quadros.com/products/file-systems
http://www.rowebots.com/embedded_system_software/file_system
http://www.segger.com/cms/emfile.html
http://sourceforge.net/projects/contiki/files/Contiki/Contiki 2.5-rc1/contiki-2.5.rc1.zip/download
http://sourceforge.net/projects/contiki/files/Contiki/Contiki 2.5-rc1/contiki-2.5.rc1.zip/download

STM32 Lx Platform

- Tools offer
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LY — Software tools offer

- Power Consumption Calculator (Plugging Micro-explorer)

- - 5
. y »
@ MicroXplorer 2013-01-22 - configO1 - 6 steps.ioc*: STM32L151C(6-8-B)Tx =3 %
File Tools Windows Help
RoRU: @45 WP
Power Consumption Calculator
Microcontroller Selection 2 Load Sequence ] [ Save Sequence ] [ Delete Sequence
Famil STM32L1 Sequence
amily:
. Step  Mode Memory Oscillator Frequency CPU Frequ... Peripherals User's Co... Awverage Cur... Duration DMIPS
SubFamily: STM32L151x6/8/B
Mcu: STM32L151C(6-8-B)Tx f 32.0 MHz CRC L 32 A Lms 33.6
Fart Number: [STM32L151CB 3 = X 32.0 MHz NULL mA 2.3 mA 1 ms "
4 STOF NoRange |LSIRTC_ONM... |37.0 kHz 0 Hz COMFP1 COMF2_... |0 mA 357.46 pA 1ms
. WHz 0 Hz NULL 0 mA 2.0 mA 1ms 0.0
Parameter 5{ Edit Step . MHz 32.0 MHz NULL 0 mA 9.4 mA 1ms 33.6
]
Ambient Tem Configuration [ Duplicate Step ] [ Step Up ] [ Step - N
Vdd Power S Power Mode: RUN - Fower Consumption R... RangeZ-Medium
< B
Battery Sele SLEEP Peripherals 6.0 ms l
LOWPOWER_RUN
Memory Fetch Type: - l Active All ] [ Disable All ] [ Finout 1P I
Battery: LOWPOWER_SLEEP ve 52 inout IS
. STOP = 4.608 mA
Capacity: Clocks STANDEY Peripherals - - m
Self Dischardl|  clock Configuration: WU_FROM_STOP R4 %ADC—AMW
i ADC_Digital E
MNominal Voit{s| oo e Frequen... |WU_FROM_STANDBY ~ & ooMBllg 28.0 DMIPS
L
| CPUFrequency (FHCL... [16.0MHz ¥ [ ] comp2_Fast
- [ comp2_slow 6 days and 7 hours
| Step Duration -] comp_pigital
Wersion and B |1 | [ms '] DCRC
LBRUN
PCC Version: D DAC_Analog ]
Compliant wi Additional Consumption -] pAC_Digital
3 DMA1 3:SLEEP
0 ma « 5-AWU_FROM_STOP
| | [ ] - || FLASH-Interface - 7
Step consumption: 4.16 mA 25 20 35 4.0 4.5 5.0 55 6.0
Without IPs: 4.0 mA Time (ms)
IPs part: 160.0 pA ’ OK ] I Cancel ] ‘Buence — average Current
—
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@ Hardware tools offer

« STM32L1 Discovery low-cost evaluation kit

* New STM32L1 Discovery with 256K die shrink

- Evaluation board for full product feature evaluation

- Large choice of development IDE solutions

RAISONANCE  dffissey hitexmmm GIAR El=tolic g A,
jf’m peveLoPMENTTOOLS  SYSTEMS ZSYS bm-nllll]s

‘—’ »E DZ!"(MELIT, LAUTEHBACHA\I

amAsKING  expresslogic (&MX
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http://images.google.fr/imgres?imgurl=http://www.cirrus.com/en/images/third_party_logos/signum_systems.jpg&imgrefurl=http://www.cirrus.com/en/products/thirdparty/detail/TPC3.html&usg=__n7-1sgfx3wg2_mnX9FDo66x_-Cc=&h=58&w=210&sz=12&hl=fr&start=9&tbnid=Th-nUl3zs2YG2M:&tbnh=29&tbnw=106&prev=/images?q=signum+logo+development+tools&gbv=2&hl=fr
http://images.google.fr/imgres?imgurl=http://www.antycip.com/fr/images_db/TASKING_logo_DEV_FR.gif&imgrefurl=http://www.antycip.com/fr/index.php?art=10&th=241&usg=__0ivJRsxS2qB6eJRlqketIL2aHd4=&h=40&w=140&sz=5&hl=fr&start=3&tbnid=7sUaNfIbevV9HM:&tbnh=27&tbnw=93&prev=/images?q=tasking+logo&gbv=2&hl=fr
http://images.google.fr/imgres?imgurl=http://www.arm.com/community/images_web/120.gif&imgrefurl=http://www.arm.com/community/display_company/rw/company/aiji-system-co-ltd/&usg=__aHXvPPAIdk4lvG2bcpJGNIJ-zzI=&h=64&w=160&sz=3&hl=fr&start=56&tbnid=uLmXbJomdv7CDM:&tbnh=39&tbnw=98&prev=/images?q=Aiji+system+logo&gbv=2&ndsp=20&hl=fr&sa=N&start=40
http://images.google.fr/imgres?imgurl=http://www.soccentral.com/SOCContent/Logos/Atollic.gif&imgrefurl=http://www.soccentral.com/results.asp?EntryID=29672&usg=__DOhxBHUpyQxmtVngGzgu6LDpPEg=&h=49&w=225&sz=7&hl=fr&start=8&tbnid=bX_CP9oUcnwGKM:&tbnh=24&tbnw=108&prev=/images?q=atollic&gbv=2&hl=fr&safe=off

Y Software libraries offer g,

STM32 standard peripheral libraries
C source code for easy implementation of all STM32 peripherals in any

application
el
STM32L touch-sensing library @fy;?wﬂ

Free source code touch-sensing library for easy implementation

Class B: IEC 60335-1 approved self-diagnostic routines
ST's self-test-library software modules have been approved by the VDE

Standard peripheral USB device library Touch-sense library Self-test routines for

library EN/IEC 60335-1 Class B
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http://images.google.fr/imgres?imgurl=http://www.arm.com/rximages/24187.png&imgrefurl=http://www.arm.com/products/CPUs/families/Cortex-M-Series.html&usg=__3uihTx8x_DMUfHTEdtRafdhz3R0=&h=137&w=350&sz=14&hl=fr&start=3&tbnid=7dJjYR1Ja0r5sM:&tbnh=47&tbnw=120&prev=/images?q=CMSIS&gbv=2&hl=fr

