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STMSL IhHiE

Typical @ 25 °C
A
192 pA/MHz
1 90 pA/MHz
5.1pA
Dynamic ]
Run Dynamic 3.0 pA
Run =
: 1.2 A
OW-power ..
From Flash Erom RAM Rﬂn -
@ 32 kHz Wait Active 0.4 pA
@ 32 kHz Halt with .
i Halt
>
Notes:
- POR/PDR on
- RAM content preserved
- BOR option at 2.4 A

- Startup time from active Halt 5 yis
- Run and Wait consumption values are independent of V
- Active Halt and Halt values measured atV  =1.8V
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STM32L0 IhF

BRBYERT
Voo range ug EE H‘jl‘ﬂj

210pA/MHz
Max

85°C Max values! 1$Jt$§ﬁ ( STOP ) éu

B 25°C typical values ig?i— .....SHS
FHEL\ ( Standby )
Zi=17: 600us

Dynamic Run Low-Power Run Low-Power Sleep Stop w/RTC Standby
from Flash @ 32KHz + 1 timer @ 32KHz or w/o RTC

Lys
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STM32L1 IhF

BRI

Vpp range - N

293pA/MHZ

85°C Max values! Stop to Run . 8“.3
Standby to Run: 50us

Bl 25°C typical values

85°C

25uA Max

25°C

v

I
|
|
|
|
I
I
|
v

Dynamic Run Low-power Run Low-power Stop with or Standby
from Flash @ 32 kHz sleep @ 32 kHz without RTC
1. Dhrystone power consumption value executed from Flash with V, = 3V

™

Stop and Standby with RTC given with Vy = 1.8V
3. Stop and Standby without RTC given with V5 = 3V

Lys
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STM32L4 IhF

BRRYERTE
Vb range ug EE H‘jl‘ﬂj

Standby to Run : 6us
o 05°C HENE Shutdown to Run: 256s

I I
| I
| I
| I
| I
I I
I I
v I
v

Dynamic Run Low-Power Run Stopl w/RTC Standby Shutdown
from Flash @ 2Mhz or w/o RTC w/RTC w/RTC
or w/o RTC or w/o RTC

1. Dhrystone power consumption value executed from Flash with code is while ( 1 ) and Art disable
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STM32LFISTMS8LYTLY,
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EEMBC ULP score

@- ULPMark™ | Active Mode Clock  Inactive Power External Prod.
Clear Device = 3Ly -CP . | Config Mode DC-DC Compiler Revision Silicon Core Date
- Ambig Micro CPU: 24 MHz, RTC: Cortex-

] 377.50 ! Deep Slee ARM GCC 4.8.3 20140228 Rev A3 11/07/15
“' APOLLOS12-KBR v 32.768 kHz P Sieep v 1071
. Analog Devices CPU: 26 MHz, RTC: Cortex-

] 245.50 ! Hibernate IAR EWARM 7.50.2.10505 Rev 1.0 02/05/16
' ADucM302x v 32 kHz v o 105/

. , CPU: 24MHz (MSI), ) .
. STMicroelectronics Standby with RTC ~ ST1PS01EIR IAR C/C++ compiler for Cortex-
204.90)RTC: 32.768kHz Rev 1 03/14/16

o STM32L433 (LSE) and SRAM2 Rel 1.1 ARM v6.60.1.5097 M4 /14

Texas Instruments
0 MSP432P401R Rev. ‘/ 192.30 gzPEI._Il]:GMHZ, RIC LPM3 IAR EWARM v7.50.3 Rev C ‘f Ezrtex— 02/19/16

i

CPU: 24MHz (MSI
. STMicroelectronics 187.704rTC: 32 7‘68I(<H2 ): Standby with SRAM2 ST1PS01EIR IAR C/C++ compiler for Cortex- 11/02/15
o STM32L476RG : (LSE.) ' retention rel 1.1 ARM v6.60.1.5097 M4
STANDBY

. Atmel SAML21118A- CPU : 12MHz, RTC ’ Cortex-

] 185.80 ’ PDO,PD1,PD2 in IAR EWARM 7.30.3.802 RevA 02/03/15

U UES RevA - DC1506 “/ 32,768kHz ) MO+ /03/
retention state
. . == o, |CPU: 24MHz (MSI) , .
- STMicroelectronics - - " standby with RTC IAR C/C++ compiler for Cortex-
o STM321L433 ‘/ (116.'.7!)/ E{;(?E)BZ?GBI(HZ and SRAM2 ARM v6.60.1.5097 Revl J M4 12/18/15
_ . CPU: 4MHz (MSI), .
- STMicroelectronics ) ST1PSO1EJR IAR C/C++ compiler for Cortex-
161.00 |RTC: 32.768kHz Stop with RTC 03/15/16
o STM32L011K4 (LSE) p Rel 1.1 ARM v6.60.1.5097 MO+ /15/
_ . CPU: 24MHz (MSI), _ .
. STMicroelectronics Standby with SRAM2 IAR C/CH++ compiler for Cortex-
153.00 |RTC: 32.768kHz 05/26/15
o STM321L476RG \/ (LSE) retention ARM v6.60.1.5097 \/ M4 /26/
. Texas Instruments CPU: 48MHz, RTC: Cortex-

] 143.60 ’ Standb IAR 7.30.4.8186 V2.2 02/19/15

" CC2650F128RGZ 32768Hz Y v /19/
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- UHEEDIOSRAVIREE | 18IR%. BUEMAINFE HIIRNZETR

- BT HUEFMY BB RiBFE IR BRIER AR R H(MCU)E—
IRECAREIMERHESS

s ERSEBI T | IBEMCURIHAARSTAILTEESIEFME—]
EAREREHHERISE R, HPEEMR. BITEE. $%E
5. GPIOS|MIEEMMRRTS. XM AN TG FRIEINERE
RE3, BREHGEIFEF R A AL

* AMATANERIOFEHS e ?




- LIFH/EIFRREANFRAEBHERERAIKE |, SAEEVERTE
T—1FhETT

 JITFRISATS (STEZIOT ) |, RS HIIR R R T itk

* ROUR220VIHRR | BAREFIORERR T ?
- RIFERIFAMUREA T | ESHIPAETRR T FRIFER R SRS
7, BT ERAIR R T BRI IR T, FEIREREAIRE , 2
HESIERGER (FSHSBHNTIFRESRRI0E , SHlMEE—F)




SRS TORE(L)

- (E5 A
- SELIRFM , HEXERITIRE
- (ERHEREERE ik T |, R EAIREFRNNEMEL FRITIAERER
- HRIESCRRAYE RS MEICHIS R R A B I I0FE
- BR/ETRIEFY IR IR RYE 2R MIXTAMCUR BRI LA
- &t | HP&EAARENEI TRE S AMEZCATIL

STM32L0-Dsicovery STMB8L-Dsicovery STM32L1-Dsicovery



« STRUFTA T

T

mI0FE(2)

- BSSREMAFERE | (T mESIELIV N ATRRETE]

- (EFSTM32CubeMXFEFHIITERS | BEUERSEHS , ICEHREIBRISH—F
WA, EEEERMHIGIRT | EESHRRAR—ED

- ERENIIFIRS

BEIEISERIEMMRER T , Fmeg TS KAE

7.5. RESULTS

Sequence Time |1s Average Current |155.84 pA
Battery Life 2 years, 5 Average DMIPS |187.5 DMIPS
months, 7 days,
12 hours

7.6. Chart

(Consumption x Duration) by mode

& STM32CubeMX ULPLioc: STM32F446RETx [=/E] = ]
File Project Power Window Help

GERUR §5iacimp
Pinout | Clock Configuration | Configuration | Power Consumption Calulator |

RIS a Transitons Checker
icrocontroller wild

rocontroter ke~ @ E) - (w4 v (e ][ e[ O [ ]

Series STM32F4 ‘Sequence Tabls

Line STM32F446

o lyain step vode  vid Range/... Memory CPU/Bu... ClockC... SrcFreq Ferphe... Add.C.. StepC.. Duraton DMIPS  Volisge... TaMax  Category

Datsshest  027107Revs ) v B3 [Scale ... [FLASHR. .| 1500000. .. HSEPLL _ [4.0 1z oma  |ma  |ims |75  |satery [se.3s [iterpol... |

F |sTOP_U... [3.3 [NoScaleJnfa [oHz [Regulato... [0 Hz [PVD/ECR....[o mA [t18pa Jis joo [Battery  [104.98  [In DS Table|

Parameter Selection (&)

ArbientTem...[25 =]

vdd Power s...| 1.7 -

’rD\splay
Pie: All Modes =] )
Battery Selection @ &
(Consumption x Duration) by mode
STOP_UDM (Under

Battery Li-SOCL2(A3.. = Diive) 119 pA x 15

In Paralel

Capadty 3400.0 mAh

Self Discharge 0.08 %/month

Nominal Volt.... 3.6V

Max Cont Cu...100.0 mA RUN;: 37 M x 1 ms

Max Pulse C... 200.0 mA

Information Notes (%) [®RUN: 37 mé x 1 ms ® STOP_UIDM (Under Drive): 119 A x 15

—| | sequence Time /TaMax 15/9938°C Average Consumption 155.84 A
Help (¥ .| |BafteryLife Estimation 2 years, 5 months, 7 days, 12 hours Average DMIPS 187.5 DMIPS

(Under
Drive):
119 pA x
1s

RUN: 37
mA x 1 ms
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|O RUN: 37 mA x 1 ms ®STOP_UDM (Under Drive): 119 pAx 1s
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o PIREITIRT, \

o HCATRVENINFE G ESH y
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o {[EEFARIRERED
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- —RRAI 739 TIRRZVFRTORERT

- TRV EEBSIRE | Bl I— R R EEREXNSE
( MA/MHz )

- ERIOFIEIVT | BB REFSIAES ] LIFRIIMRIIRE
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.+ PIEREE
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+ SREEURINER
« EURMRITINER
- SURETME
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tREr= ARk
« BRI RS EATRRR) , —RP PRI :
- SR , B
 RUEHIFE | IBH I
- ARSI | BIEA I



Gy REBDIRE =4

CHMOS % CMOS HL 3% (1) ThFESF P — e n] AR 7R A«

P=PD+PA
A, PRI
PD——FR &I KE,
PD=VDD » IDD (1)
PA——Z & INKE,

PA=PTC+PC=VDD « ITC+Fclv2dd (2)
PTC —— I I 310 D #E

PC—% t AL A 72 S PR Th A
VDD——"T_/E Ha Y5 1 s

IDD——Ff A5 I HH LY I7E [m) FL B PN 340 1) LA
T TC—— ki R AT PR B )P 2 4

=% Ak i B R A0

CL—— e o HH i 114 971 %8 L 2%






RERBIHCPUARZ
mﬁm CROTERT | MLEEAMIMCUR S

- R EHBRNRS
- ESTRAEIRAIIRR

- EEFET AR R MR
- REMMEFEER | S TR

R SIEHIRT TR 5
+ KB TEBRIRT IR

 FEIESMCUR[EULECRYIMEI B A
BB SHIE R S 7 RIS AR A B




« FAEFrE RN F H R —E 2R KIFEE~ R

o FERVEEY 2R INFE = IR ITHIKE

« MCURITHFEEFIAAHZITRERRK |, 1A E ) AR~ RIRITRIMCU
SV RZHERIT EREME | ELANESIENE 2 A ERIFER TSI
IHFEIMEZ ( ELUISTM32LAFIRYEIOFEER O, {KIhFEERTES )

s BsAEFEBIIMR |, —EEBFEEER ( Al IR )

o« (HEBRE ESXHMRAVF=RINFES IR ( Rk RREERS )

« FFRXEIEMOSFET
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- BSOS
- BEATRATRIRIIRE
- BEHEEISSIIE (EIREETRE)

- EBEERD
« LDORYIFEIE
- DCDCHySERR

- PCBIRAVEEEE
- ER TR TREEAS MEAESR
+ B/MUEETT KRR RAIRE T

» BRAMECTAERIIE) S Z=EE
+ TYFRSIalsg | THAEHIE
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- FHSIIFEIG

 LDOHYERE

- EINBEXER-AMHEEBRAX NN TEREHERSINE | ﬁn%ﬁﬁﬁﬁiﬁ‘aﬁﬁ
Hzx ) He (1BIIMCURIGPIOBDRI LI B #1iThaE

LDO , AFAEAEZEERIRHEST LIS
XSG ERINAYERIRERRTES |,

» DCDCHYEHE
SR S

- LDOEBR/NISOR |, 28

IR B FHITOE
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KT EEIFESORA BRI R FER T,

, DCDCHIEE= |
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(A7 RTOSXF IRV ESIENNAY
- ERYEE | SBERFEEAFE
- E=EE  2BEREEREN
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FRF L FR (1) mm

- BN ITRIE ((BRBAREBIIFERAITERIEE )

IAR: MDK:
Options - C/C++ Compiler Options > C/C++

= Optimization - High “Speed”

- Optimize for time

Options for node "LowPowerTest” E & uine f?iarget HTe Et-

Devicel Targetl Outputl Lisﬁngl User -sm | l

Categon: — Preprocessor Symbols
—— [ ] Multifile Campilation
eneral Upoons - .
e oot - e Ut B Define: |USE_HAL_DRIVER.S TM32L476x
|% | Language 1 | Language 2 | Code | Optimizations Outputl L Undefine:
Assembler Level Enabled transformations: — Language | Code Generation
Output Converter (") None []Comman subexpressii [~ Execute-only Code s
Custom Build ® Low [#|Loop unralling Y
Build Actions © Modium [#]Function inlining Optimization: [Level3(-03) | [ E
Linke — i - '
[::nb " (@) High [V]Code motion _ [+ Optimize for Time [~ PI
ebugger [/] Type-based alias ana
Simulator E lSpeed v] [¥] Static clustering [ SplitLoad and Store Multiple [T R
Angel [ No size constraints []Instruction scheduling [¥' One ELF Section per Function [T R
CADI [ Vectorization
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° %‘ncplzkﬁu1_%§u§i@u
. {ERTHUE, , CPUBTLUAEBRE , B2 LGS \SEtayE e, ; Ty
BIUT . CPURIAMEIBILIE) / OFFRs | XS HRKIRSEIMITIFE.
° }Eﬁuﬁn{_ﬁ% “%%:IEF_‘I{”
« FEFABRINELEERE , EXRAMBITRIIRE | S REARINE. BER

IR | CPURIEFHRITIES . R , SBIIEFIABE | BN TEFER
RBEXNNA , FRETRSEFRRS IS

- RER/IVCPURZER
* LLI/ORHRBIENETT

- I{CHI2Z A |, RSP , AREXE
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VDDA —™ VDDUSB

F CPU
VREF+ @ SRAM1
SRAM2
VLCD Digital
peripherals
VDD

VDDIO1

Backup domain
LSE, RTC, backup
registers

—Ml VBAT
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ZNEY
* VDDIO2*

« BRNIE—LHGPIO PG[15: 23k , HGPIOEEHVDDIO2RTE

- {EBERJE :

. 0-3.6V HGPIO#RRE FAZIAY
 1.08V-3.6V REFHE+HP—GPIOHIER

« VDDUSB
o« ERNhZSUSBIMZHEEEH
- {HHEBFE[E :

« 3.0V-3.6V  HUSBIMNE(FH
 EZIVDD HUSBIMZAMER

o \Vref+
s XE—MWENER , ZERESEHBEENEE | SEINEFSEEBEA@EA
- BINFE[E :

« 2V - VDDA VDDA XF&F2V
VDDA LVDDA/NF2V

- FHERSE :

m « 2.048V ZVDDAKXTF2.4V
life.augmented ° 25V %VD DAka:28V



DFERIVESS (1)

Consumption

Regulator Clocks Peripherals Wakeup time
@ 1.8V
R1 All 127 pAIMHz
Run Yes ON®) ON Any N/A
R2 All except OTG, RNG 111 yA/MHz
LPRun LPR Yes ON®) ON Any All except OTG, RNG 136 pA/MHz
except PLL
R1 All 37 uA/MHz
Sleep No ON®) ON@®) Any 6 cycles
R2 Any IT or event 35 PA/MHz
Any All except OTG, RNG
(1 (2
LPSleep LPR No ON®) ON@) except PLL Any IT or event 40 pA/MHz 6 cycles
0.7 uA RAM
Stop 0 MR Reset pin, all I/Os 110pA 5uAuFIash memory
BOR,PVD,PVM,RTC,LCD,IWDG,
No OFF ON LSE/LSI COMPxX,DACX,0PAMPX,USARTX, 6.6 1A o RTC 4 uA RAM
Stop 1 LPR LPUART,I2Cx LPTIMX,OTG_FS,SWPMI | g9 A wRTC 6 pA Flash memory
Reset pin, all I/Os
Stop 2 LPR No OFF ON LSE/LSI BOR,PVD,PVM,RTC,LCD,IWDG, 1}1 “2 wg&T c 573 “2 Eégﬂh memor
COMPx,LPUART,12C3,LPTIM1 aH H y
LPR SRAM2 ON +235 nA
Reset pin, 5 WKUPX pins
Standby OFF DOWN OFF DOWN LSE/LSI BOR, RTC, IWDG 115 nA w/o RTC 14 us
415 nA W/RTC
Reset pin, 5 WKUPX pins 30 nAw/o RTC
Shutdown OFF DOWN OFF DOWN LSE RTC 330 NA WRTG 250 us

Lys
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1. Can be put in power-down and clock can be gated off

2. SRAM1 and SRAM2 can be gated off independently




Low power sleep mode

Sleep mode Low power run mode Shutdown mode
( Stop 1 mode Run mode Standby mode
Stop 0 mode Stop 2 mode

Lys
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- BUIRE S 7y
- FO/F1/F2/F3/F4/xx : PDDS+LPDS+SLEEPDEEP+WFI/WFE
- F7xx: PDDS+SLEEPDEEP+(LPDS, MRUDS, LPUDS and UDEN )+WFI/WFE
- LO/L1:PDDS+LPSDSR+SLEEPDEEP+LPRUN+WFI/WFE
. L4: LPMS+ RRS+ SLEEPDEEP+ LPR +WFI/WFE

BT A FAPI

« HAL_PWR_EnterSLEEPMode()
HAL_PWR_EnterSTANDBYMode()
HAL PWR_EnterSTOPMode()
HAL PWREXx_EnterSTOPO0/1/2Mode()
HAL PWREx_EnterSHUTDOWNMode()

Lys
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Voltage

Wakeu
Mode name Entry Wakeu_” d Effect on clocks regulators
source system clock
MR | LPR
Sleep WFIarRetum |, intemupt Same as before | CPU clock OFF
(Sleep-now or | from ISR entering Sleep | no effect on other clocks |ON | ON
Sleep-on-exit) [ \weE Wakeup event mode or analog clock sources
Low-power | oot | pR bit Clear LPR bit Same asLow- |\ 0 OFF |ON
Tur power run clock
Sel LPR bit +
Lo WFlorRetum | Any interrupt | Same 8s before. | opy glock OFF OFF |ON
-powWer frorm ISR entering Low-
sl ower sles no effect on other clocks
=ep Set LPR hit + rpnmr =P or analog clock sources
Wakeup event OFF | OM
WFE
LPMS="000" +
SLEEPDEEP bit
Stop 0 + WF| or Retumn LS 1B wh ON
en
from ISR or WFE |y EXTlline | STOPWUCK=1in
LPMS="001"+ | (configured in the |RCC_CFGR
Stop 1 SLEEPDEERP hit | EXTI ragisters) MSI with the
+WFlor Retum | specific frequency before
from ISR or WFE | peripherals entering the Stop
ts ode wh
LPMs="D10"+ | **" STOPWUCK=0 ON
Stap 2 SLEEFDEEP hit ’
op + WF| or Retum Al clocks OFF except OFF
from ISR ar WFE LSl and LSE
LPMS="011"+ WHUP pin edge,
Set RRS bit + RTC event,
Sianebywith | SLEEPDEEP bit | extemal reset in
+WF| or Return | NRST pin,
from ISR or WFE | IWDG reset MS! from 1 MHz
LPMS="011"+ | WKUP pin edge, |“P 1o 8 MHz
Clear RRS5 bit + | RTC evant,
Standby SLEEPDEEP bit | extemal reset in OFF | OFF
+ WFl or Return | NRST pin,
from ISR or WFE | IWDG resel
LPMS="1--"+ WHLUP pin edge,
SLEEFDEEP bit | RTC event, All clocks OFF except
Shutdown +WFl or Retum | extemal reset in MSI 4 MHz LSE OFF |OFF
from ISR or WFE | NRST pin
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- BHEIFRA R — eSS
- B8 | IRIEVMAORINFEEL | (ARSI
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- BEZH  BIMRIRSTIERISTEIRE | IRSEINEIEEZ BIHORTS.




- BE
« fESTOP/STANDBY#&RI{FIR LSS , BIHPEfRRENREE , FTLAERHEINFEN G |
—REPFEER I ECER IR | BIBTPRIRE.

« E—LRINFERINT |, RIS MR FAREBRHA | MEEY 5 |, BHEE—F—
LSHIRTT EERRY , MAR—RMA LIRS B &SAIRT SRR,

* GPIOHYIAZ:

- HNEIDFEERZAT , —REPFEEISGPIOREMIFHIRE (IRIBCIREZAINES
WSRE )  FREEIIFELZE , FERERETRSHIRE

« JWFAMERIGPIO , ENEREZEI— P EEREE L.

* SMSBTEFTHIIRI
- BESNRIEHNEIEZ A SHNHRIREER 2 S | IMRIORERERE , R
TBIRE | WREHHIMAM | LEAMRSIHEER ( PLL ) RORCE.
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