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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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* STM32LAxXxHHRIIFARIILR S - s

SIeepE‘t . PWR_LPRUMN
. PWR_LPRUMN_SRAM1

* Low-power runt&=z, | PWR_LPSLEEP

 Low-power sleeptETi | PWR_ModesSelection

. STOP1i&ESt | PWR_SHUTDOWN
N | PWR_SLEEP

« STOP21=={ | PWR_STANDBY

« Standby with SRAM2&ETH, | PWR_STANDEY_RTC

. Standby &= | PWR_STOP1

, PWR_STOP1_RTC
. PWR_5TOP2
. PWR_STOP2_RTC

« Shutdownt==;

- FIBRTEAIREFE R B E— N8R
« STM32Cube_ FW _L4 V1.x.x\Projects\STM32L476RG-Nucleo\Examples\PWR
« STM32Cube_ FW _ L4 V1.x.x\Projects\STM32L476RG-Nucleo\Examples LL\PWR
« STM32Cube FW L4 V1.x.x\Projects\STM32L476RG-Nucleo\Examples MIX\PWR
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NUCLEO-L476RG

Flexible board power supply
through USB or external source

Arduino UNO extension
connectors easy access to add-
ons (%)

STM32 Microcontroller

Morpho extension headers:
Direct access to all STM32 1/Os
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|[=) Basc Parameters

st T

STM32CubeMX —

Stop Bits 1

|= Advanced Parameters
Data Direction Receive and Transmit
Over Sampling 16 Samples

Baud Rate

BaudRate must be between 110 Bits/s ard 10.5 MBits/s.

Peripherals & Middleware
Wizard

Pinout Wizard

Power Consumption

Clock Tree wizard Wizard

~Seauence Chart
HE RC SyﬂemFChxk Mux 2 30
R APy Ex o
it o SYSOLK (MHe) 5 20 LAY
-+ >0 6 2 15
a
=
PLL Source Mux [PUCIXiG Y a 10 223"{‘9
oy \ A 55 -
Input froquancy - o (Rl T i g 6 U0 & o 0
W e e o N rp 0.00 025 0.50 075 1.00 125 150 1.75 2.00
126 ) Time (ms)
o
M A — Sequence — Average cun‘entl

Lys
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Low-power modes summary

12
Peripherals Consumption Wakeup
Mode Regulator - Flash SRAM Clocks In Bold : wakeup source @ 1.8V time

127 pA/MHz
Yes ON®) ON Any All exce N/A
pt
R2 OTG, SDMMC, RNG Ll il
Any All except
@
LPR Yes ON®) ON except PLL TG SV FIE 136 PA/MHz TBD
R1 Al 37 HA/IMHz
No ON®) ON@) Any 6 cycles
R2 Any IT or event 35 LA/MHZ
AN All except
LPR No ON®) ON®) y OTG, SDMMC, RNG 40 pAIMHzZ 6 cycles
except PLL
Any IT or event
Reset pin, all I/Os
BOR,PVD,PVM,RTC,LCD,IWDG,
LPR No OFF ON LSE/LSI COMPx,DACX,0PAMPX,USARTX, 77'36“AAW$§TT(§: g “: ;2‘2:'1
LPUART,I2Cx,LPTIMx,0TG_FS, OH H
SWPMI

Reset pin, all 1/0s
LPR No OFF ON LSE/LSI BOR,PVD,PVM,RTC,LCD,IWDG,
COMPx,LPUART,I2C3,LPTIM1

1.2 yA w/o RTC 5 us RAM
1.4 pAw/RTC 7 ps Flash

LPR SRAM2 ON + 235 nA
Reset pin, 5 WKUPX pins
OFF DOWN OFF BOWN LSE/LSI BOR, RTC, IWDG 128 nA w/o RTC 14 ps
433 nAw/RTC
Reset pin, 5 WKUPXx pins 43 nAw/o RTC
OFF DOWN OFF DOWN LSE RTC 265 NA WRTC 256 ps

1. Can be put in power-down and clock can be gated off
I 2. SRAM1 and SRAM2 can be gated off independently

life.augmented
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Low-power modes transitions

LPSleep




Available
Peripheral

GPIO

DMA

FSMC

UADSPI

PVD, PVM

LCD

USB OTG Run Mode Range 1

USART

TP UART Ex: execution from Flash

2C 1/12C 2

12C 3

SPI

CAN
SWPMI 127uA/MHz at 80 MHz

SAl (10.2mA)

OPAMP

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2 Available

IWDG Clock

WWDG

DESDM > <
e )
Range 2 (up to 26MHZ) Range 2
111uA/MHz at 26 MHz
Systick Timer HSI

ADC
(2.9 mA)
- - )
Touch Sens HSE

DAC

RNG LSI Erozen cell Cellin Available
AES LSE power-down Periph and clock
CRC MSI




Available
Peripheral

GPIO

DMA

FSMC

UADSPI

PVD, PVM

LCD

USB OTG -
EERE Low-power run mode

LP UART Ex: execution from Flash

2C 1/12C 2

12C 3

SPI

CAN
~ ™
> 4 136 HA/MHz at 2 MHz

SAl (272 pA)

\
J

OPAMP

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2 Available

IWDG Clock

WWDG

DFESDM \
Systick Timer HSI

ADC
- - ) ’
Touch Sens HSE

DAC

RNG LSI Erozen cell Available
AES LSE Periph and clock
CRC MSI




Available
Peripheral

GPIO

DMA

FSMC

UADSPI

PVD, PVM

LCD

USB OTG Sleep Mode Range 1

LP UART

USART
Ex: Flash ON, SRAMs ON (default)

2C 1/12C 2

12C 3

SPI

CAN

SDMMC ( )

Cortex M4

Range 1

S 00@

SWPMI

37 HA/MHz at 80 MHz

SAIl

(2,96 mA)
DFSDM

( )

ADC Range 2 (up to 26MHZ) Range 2

DAC

35 HA/MHz at 26 MHz

OPAMP (0,92 mA)

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2 Available

IWDG Clock

WWDG

Systick Timer HSI

Touch Sens HSE

RNG LSI

Frozen cell Cell'in Available
o P power-down Periph and clock

CRC MSI




Available
Peripheral

GPIO

DMA

FSMC

UADSPI

PVD, PVM

LCD

USB OTG Low-power sleep mode

R Ex: Flash OFF, SRAM1 OFF

2C 1/12C 2
12C 3

SPI O
o
CAN r

r ~
SDMMC Cortex M4 Flash ON, SRAMs OFF

SWPMI \ y

SAl \ J 48 pA/MHz at 2 MHz

96 pA
DFSDM - N \ (96 pA)

\,
ADC SRAM 1 ( )

Flash OFF, SRAM FF
SAC (96KB) ash OFF, S sO

40,5 pA/MHz at 2 MHz

Flash
OPAMP
COMP iz - e
Timers — _J

LPTIM 1

LPTIM 2 Available

IWDG Clock

WWDG

Systick Timer HSI

Touch Sens HSE

RNG LSI Erozen cell Available
AES LSE Periph and clock
CRC MSI




Available
Peripheral

GPIO

DMA

FSMC

SPI

PVD, PVM

LCD

USB OTG

USART

LP UART

2C 1/12C 2

12C 3

SPI

CAN

SDMMC

SWPMI

SAl

DESDM

ADC

DAC

OPAMP

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2

IWDG

WWDG

Systick Timer

Touch Sens

RNG

AES

CRC

I/Os kept, and configurable

Stop 1w/ RTC
on LSE quartz

2,

(-
=1

é )

Cortex M4

SRAM 1

(96KB)
Flash
(AMB) r \
SRAM 2
(32KB)

\_ J

Available
Clock

LSI
LSE

7,9 UA @3.0V
7.6 UA @1.8V

[

e’

Wake-up
event

NRST

BOR

PVD

PVM

RTC + Tamper

LCD

USB OTG

USART
LP UART

2C 1/12C 2

12C 3

SWPMI

COMP

LPTIM 1

LPTIM 2

IWDG

GPIOs

[

6us wake-up from Flash
4us wake-up from RAM

]




Available
Peripheral

GPIO

DMA

FSMC

SPI

PVD, PVM

LCD

USB OTG

USART

LP UART

2C 1/12C 2

12C 3

SPI

CAN

SDMMC

SWPMI

SAl

DESDM

ADC

DAC

OPAMP

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2

IWDG

WWDG

Systick Timer

Touch Sens

RNG

AES

CRC

I/Os kept, and configurable

Stop 1 w/o RTC

=

Cortex M4

(-
=1

,

\

r

Flash
(AMB)

\.

SRAM 1
(96K B)

SRAM 2
(32KB)

Available
Clock

LSI
LSE

7,5 UA @ 3.0V
7.3 UA @ 1.8V

[

e’

RTC

Wake-up
event

NRST

BOR

PVD

PVM

RTC + Tamper

LCD

USB OTG

USART
LP UART

2C 1/12C 2

12C 3

SWPMI

COMP

LPTIM 1

LPTIM 2

IWDG

GPIOs

[

6us wake-up from Flash
4us wake-up from RAM

]




Available

Peripheral
GPIO I/Os kept, and configurable
DMA
FSMC
SPI
PVD, PVM
LCD Stop 2 w/ RTC — 1.66 PHA @3.0V
USB OTG
USART on LSE quartz 1.43 yA @1.8V
LP UART
12C1/12C 2 @ Wake-up
12C 3
SP| > event
CAN [ ) NRST
SDMMC Cortex M4 [ ] BOR
SWPMI \ y PVD
SAl PVM
DFSDM 4 N\ ( ) RTC + Tamper
DIaC Flash \
OPAMP (IMB) ) .
COMP SRAM 2 ( CPUART )
Temp Sensor 32KB
Timers \. J/ \ ( ) | 12C 3 ]
LPTIM 1
LPTIM 2 Available COMP
IWDG Clock LPTIM 1
WWDG
Systick Timer IWDG
Touch Sens GPIOs
RNG LS|
AES LSE [ 7us wake-up from Flash ]
CRC 5us wake-up from RAM




Available
Peripheral

GPIO

DMA

FSMC

SPI

PVD, PVM

LCD

USB OTG

USART

LP UART

2C1/12C 2

12C 3

SPI

CAN

SDMMC

SWPMI

SAl

DESDM

ADC

DAC

OPAMP

COMP

Temp Sensor

Timers

LPTIM 1

LPTIM 2

IWDG

WWDG

Systick Timer

Touch Sens

RNG

AES

CRC

I/Os kept, and configurable

Stop 2 w/o RTC

Cortex M4

(-
=1

,

\

r

Flash
(AMB)

\.

SRAM 1
(96K B)

SRAM 2
(32KB)

Available
Clock

LSI
LSE

1.25 uA @3.0V
1.19 yA @1.8V

[

e’

RTC

Wake-up
event

NRST

BOR

PVD

PVM

RTC + Tamper

LCD

LP UART

12C 3

COMP

LPTIM 1

IWDG

GPIOs

[

7us wake-up from Flash
5us wake-up from RAM




Available

Peripheral
wiorwio patiup
w/ or w/o pull-down
Standb
4 405 nA @ 3.0V
w/ SRAM?2 — 363 nA @L.8V
=4
4 )
Wake-up
event
NRST
— BOR
| RTC + TamEer
Available IWDG
IWDG Clock 5 WKUP pins
— e [ 14 us wake-up ]
LSE




Available

Peripheral
wiorwiopullp =
w/ or w/o pull-down
( Standby w/ RTC = [ 674 nA @ 3.0V ]
on LSE quartz 433 NA@ 1.8V
<=2
4 N\ ( )
\ J Wake-up
( ) [ ] event
NRST
- 7\ / BOR
RTC + Tamper
Available IWDG
IWDG Clock 5 WKUP pins
— [ 14 us wake-up ]
LSE




Available
Peripheral

IWDG

I/Os can be configured

w/ or w/o pull-up

w/ or w/o pull-down

,:>[169 nA @ 3.ov]

[ Standby ] 128 NA @ 1.8V

()
[
4 N [ ]
\ S
é N\ ( )
L ) Wake-up
- N event
NRST
\ J \ J BOR
RTC + Tamper
Available IWDG
Clock 5 WKUP pins
14 us wake-up ]
TSI RTC [

LSE




Available
Peripheral

I/Os can be configured

w/ or w/o pull-up

w/ or w/o pull-down

But floating when exit from Shutdown

77 nA @ 3.0V
shutdown 43 nA @ 1.8V
4 N ( )
. ) Wake-up
p 1 event
l NRST ]
. J U J
[ RTC + Tamper ]
Available

Clock | 5 WKUP pins

e [ 256 us wake-up ]

LSE
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BNewPrcg'm _ S

| MCU Selectorl] Board Selector
File Project Window Help Board Filter e
Vendor @ Type of Boa_rd : M
> lSTMicroeleclronics > Nucleos4 - [
Initialize all peripherals with their default Mode
Peripherals/Connectors Selection Boards List: 2 Ttems o
Peripherals/Connec... Mb Max Type Reference MCU

Il ~ 064 NUCLEQ-L476RG STM32L47
Nucleos4 [NUCLEO-L452RE STM32L452R...

New Project

Load Project FJFFSTM32CubeMX , #EFE“New

bate Project”

YFeBsHAR | 1#FE“Board

Help

Selector”

¥ZER R Rt 3B
R ERES
HEHOK

[ % STM32CubeMX Uiiﬂed:__i»-TMﬂLﬂJGRGTxNUCL_EO;L;HEE}' il 1 él@u
File Project Pinout Window Help

LY EHY

Pinout | Clock Configuration | Configuration | Power G Calculator

IConfiguration
=-Middlewares

L3

]
]

[

ﬁ
#
" @
11

LA O C O LS I T T O U T L O T O (S

a

Lyj
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Step 2:5|fHECE

- BEEFEERAYIMESIH :

° SYS RCC_OSC32_IM

ROC_0SC32_0UT
RCEC_OSC_IN
RCC_OSC_OUT

« SWD Options

« GPIO
e PAb5 Reset

o USART LSART_TX 1 C 5 : :E'
- SEIMEBOFTED

¥ Luwsn

[pa7 uz=uB] zan

1. PASEE#E“Reset State”
2. IRIEFRIRT . BIETMEOTeN N
9I\i§ﬁﬁ‘ﬁ D ' ﬁﬂﬁﬁBASy nchronous L “SMSeronnus

Single Wire (Half-Duplex)
[ % USB_|[Multiprocessor Communication

.. IrDA
ﬁ % wwnLrIN
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Step 3. ACE

@ S5TM32CubeMX Untitled®: STM32L476RGTx NUCLEO-L476RG ) £ a .
. — —

File Project Clock Configuration Window Help
BeRUR &0 Qa1 c00: 2P

| Pinout | Clock Configuration | Configuration | Power Consumption Calculator |

| »

RTC/LCD Source Mux

HSE HSE_RTC

Input frequency
LSE
Khz LSI RC LSI @
32 KHz

Enable G353
- 32 To IWDG (KHz) ADEL Prescales
System Clock Mux 0—-

MSI RC MSI | 4
I 4000 - »| O
| KHz HSI ® SYSCLK (MHz) AHE Prescaler HCLK (MHz) APB2 Prescaler
H5E@|3°|—"‘"“"'|BDI={“']_
PLL Source Mux Dl.I_CI_KF B0 MHz max
MSI
©

HSI RC

e S
HSI
—- I—,
Input frequency L& MHz HSE —--Tu SDMMC1 (MHz
-¢E:IE|_ ® CLK48 Clock Mux
PLLSAIL
Q ® —h-Tn USB (MHz)

|
PLLG
—— = TD RNG [MHz)

‘ I2C1 Clock Mux
Mt - P

{RIRFRBIRF , HCLKFISYSCLKEE B RE IR
Lyys ZEB0OMHz
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Step 4:9M%HC

/ % USARTZ Configuratig
& 5TM32CubeMX LowPowerTestlisaioc STM32L476RGTx NUCLED—LAI?ER}

g{? Farameter Settings

File Project Window Help 'I Configure the below parameters :
B = B uE @3 ‘g +=_ et /i Search (Crtl+F) b
| Pinoutl Clod{Conﬁguraﬁonl Configuration Iiner Consumption Ealuﬂatorl’ | Basic Parameters
onfiguration - i Baud Rate 9600 Bits/s
[?I---I'-‘IiiddleWarﬁ T Word Length 8 Bits (includir g Parity)
Ei ﬁ FATFS Parity None
e Uzer-defined Stop Bits 1
B 4 FREERTOS [=| Advanced Parameters
Data Direction Receive and Transmit
- Enabled P
{ . , . . $ —
E---P?Enpherals Single Sa 5 CU beMx¢&;§“Conflguratlon” ﬂ‘j
= & CRC = Advanced Features 9I\‘§E§
: w
F Activated 1 =
=452
5 & IWDG . - L;=I=U SA RTZ‘MEEE
. on 0
.- [ Activated _ nermvity Parameter Setting
=R n:: Baud Rate/ Word Length/ Parity/
T @ -
Stop Bitsf{tERECE
24 Svs . MSB Fi
: irst Uisable
i Timebase Source;Sys] S
5% TIMG \\ | |Word Length
N~ WordLength
----- Activated N
----- [] One Pulse Mode \\
N
B & TIM7 \ Restore Default
----- Activated
----- [ ] one Pulse Mode N
E} % USART2
. ‘.. Mode:Asynchronous 5
1| i | ¢ 1




Step 4:9MRECE

& STM32CubeMX Lisatestl Plioc® STM32L476RGTx NUCLEQ-L4TERG = | [E] & |
File Project Window Help

G [ W=R- @P Q + =P W @ USARTZ Configuration

| Pinout | Clock Configuration | Configuration | Pawer Consumption Calaulatgt | | o Parameter Settings | /7 User Constantf| «/” NVIC Settings o GP1O Settings | o/ DMA Settings |
onfiguration " Y 4

-

-MiddleWares Interrupt Table Enabled Preemption Priority Sub Priority
. - © FATFS IUSART?Z global interrupt o

User-defined -
5} & FREERTOS

. [T Enabled
E---P'_Eﬁpherals
- % CRC

. [F] Activated 1 . gﬁ_iﬁu SA RTZﬁEE

El- & IWDG

- [ Activated 2. NVIC Setting
— 3. {EREUSART2HIkR

LI

[=}- % RNG

[ Activated

& sYs

... Timebase Source:Sys]
[} % TIMG&

- [ Activated

[] One Pulse Mode
[Z & TIM7

- [F] Activated

[] One Pulse Mode
El W USART2

i E-----HDﬂE:HS?ﬂd’]rOHOUS &
4 | i | »

Lys
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Step5 4 RGRCHE

p o Posseigs S _—
(L I Project | Code Generalorl Advanced Setlingsl

tion | Power Consumption Calculator I_

fmp Project Name

IZ/ \I‘ III [ |LowPowerTest ! |

Project Settings

g
;
3
g
13
|
8
o

Series
. Sequence Table
;’(‘i & Project Location
St Mod vdd Ri
[l Datasheet = ooc 1 ‘C:\Users\tomas li\Desktop\test\for test\123Y ” Browse I

Toolchain Folder Location
‘C:\Users\tomas li\Desktop\test\for test\123\LowPowerTest) | !

Parameter Se

1 Toolchain / IDE
{Displayi [EW-‘\RM V] || Generate Under Root

Plot: All Steps ~ B
Linker Settings
& Project Se“"m g I Minimum Heap Size 0x200

‘ Pro)'ecll Code Generamrl = Settirg!;‘ Minimum Stack Size 0x400

. |
STM32Cube Firmware lerary Package i CDdE GEI‘lEﬁfIDH u

(7 Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration file h i
The Code is successfully generated under Ciftermnp/LowP owerTestLisa3

Generated files

Generate peripheral initialization as a pair of ".c/.h' files per peripheral

Backup previously generated files when re-generating DPE“ Folder ] | DPE“ plﬂJEd| ’ Close l

Keep User Code when re-generating

Delete previously generated files when not re-generated

|| ok Cancel
| HAL Settings |

l Set all free pins as analog (to optimize the power consumption) I

Enable Full Assert ’ T
|

| Template Settings

Select a template to generate customized code w‘

| eSS , FBCubeMX4ERETIES (4

B 1 B US| SREEER

ll 2. Project Setting & Code Generator/3 7 [&(k
| =5 % | BANMERNGPIOIRE ARIEAN

"I 3. AR TR
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@ 5TM32CubeMX Lowpowertestlisa2.ioc™ STM32L476RGTx NUCLEO-L4T6RG

File Project Power Window Help

EoRUB &9

G

[zl g2 G

| Pinout | Clock Configuration I Conﬁgwaﬁonl Power Consumption Calculator l

DI#E

=

FT

L

AR

#EFEFE“Power Consumption Calculator”

1EF SRt A

{EASBIEEER | 1%61%3.0VAYERh{IER L -

MnO2(CR2032)

REOK

Series
Line

MCu
Datasheet

STM32L4
STM32L4x5
STM32L47ER....
025975_Rev4

Parameter Selection @

Ambient Tem...| 25 -
Wdd Power 5... [ 3.0 -
Battery Selection @

Battery

In Series

In Parallel
Capacity

Self Discharge
Mominal Valt. ..
Max Cont Cu...
Max Pulse C...

Ays

life.augmented

Li-MnO2(CR....

225.0 mah
0.12 %/month
AR

3.0 mA

15.0 mA

m

4

rStep

ES

@ Available Batteries

rSequence

Step

Mame
Alkaline (AA LRE)

Available Batteries List

Battery Database Management | Add Battery || Remove User Battery || Edit User Battery

Capadity (mAh)
2850.0

Self Discharge (%G...

Mominal Voltage (V)

Max Cont Current...

1000.0

Max Pulse Curren...

Database
Default

Alkzline(AAA LRO3)  [1250.0 0.3 15 400.0 0.0 Default
Akzline(CLR14)  [8350.0 0.3 15 530000 0.0 Default =
Akzline(DR20) (205000 0.3 15 7500.0 0.0 Default
Alkaline(3V) 625.0 0.3 2.0 200.0 0.0 Default
L+n02(CR1235)  |48.0 0.12 3.0 10 5.0 Default
UMO2(cR1632) 11250 0,12 5.0 L5 10,0 Default
Li-Mn02(CR3032) _ [225.0 0.12 3.0 3.0 15.0 Default
L+nO2(CR3430)  [285.0 0.12 3.0 4.0 20.0 Default
L+n02(CR2477) (3500 0.12 3.0 2.0 10.0 Default
Li-50CL2(AAA7D0)  |700.0 0.08 3.6 10.0 30.0 Default v

| Cancel
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File Project Power Window Help & Qf’ . 2
@ = . d lLE|.!| @} Q # 2 8 3 l—P-::uI.nulv.=.-r,,fl'u'lvanm::urg-I

| Pinout I Clock Configuration I Cmﬁg_,raﬁon| Power Consumption Pawer Mode | STANDEY =

f_eries %gﬁ: 6 ~ : %,T Power Range [NuF‘.angE v] - e

ne “ Memary Fetch Type . 322 A

MCu STM32L476R.. .. p— §e —

Datashest  025976_Rev4 [Gme e vdd . 1 ,&;*lﬁbu | N‘eW Step

Mod ==
" [ Voltage Source 2 EN eW Step *& *Hﬁgiﬂugﬂg

Parameter Selection (2] . Ijj%ﬁﬁ
Ambient Tem...| 25 - [0 3. i&?:%ﬂ%‘hﬁﬂﬁ

Vdd Power 5... | 3.0 - CPU Freguency

= . LS
Interpolation Ranges 4 . Eigg?%’:ﬂﬂ]ﬁff%%%’:ﬂ Hgﬂle
ST SR BT &) ~Display User Choice (Hz)
= |Plot: All Steps I Clock Configuration iALL CLOCKS OFF
Battery alkaline(aa L... Clodk Source Frequency [D Hz - ]
In Series 1@
In Parallel 1 -Optional Settings
Capacity 28500 mAh Step Duration |ms v
Self Discharge 0.3 %&/month Additional Consump [mA - ]

Mominal Valt... 1.5V

Max Cont Cu..,1000.0 mA -Results

Max Pulse C... 0.0 mA ! Step Consumption 150 nA

Information Notes @ - Peripherals Part |U nA (&: 0nA -D:0nA&)

= g o=
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|
Without Peripherals |150 nA |
|
1




g5 ER

{ERSTM32CubeMXAJPower Consumption CalculatorfSHAIIEICLEER -

{RINFEHRL gt R(E

SHUTDOWN 64nA
STANDBY 150nA
STOP2 1.18uA
LPSLEEP 2MHz 81uA
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FIFFEmain.celE

FBZIITIEEEAI main_NeedToDo.cHE

HiBHgimain.cE®

ﬁ Project - IAR Embedded Workbench IDE - ARM 7.80.1

|1. « LowPowerTrainingPackage 20170211 » LowPowerProject

File

Edit View Project 5T-Link Tools

Window Help

- Include in library « Share with = Mew folder

Ded@ S & BR|o o

‘ Mame - Date modified

Workspace

[anF‘nwerT eztliza

Files

B [ LowFPowerTestlLisa - LowFower

21 [ Application
@ (1 EWARM

& (1 Drivers
= [ Clutput

I—l 5] stm32l4>o< itc

|| main_MeedTeDo.c 2017/2/10 19:30

A% USER CODE BEGIN 0 */
#* USER CODE END 0 */

int main{void)

S

S* USER CODE BEGIN 1 #*/

/* USER CODE END 1 *=/

A% MCOU Configuration-—————-———-———mmmmm e

/% Reset of gll peripherals, Initislizes the Flas
HAL Tnit{):

/% Configure the system clock *#/

I LowPowerTestLiza

SystemClock_Configi():

4 m .
&3 F
E 4 [ m | P
Ready Ln13, Coll13 Systen

Lyy
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* USER CODE BEGIN PFE

* Private function protofypes f—————————————————————————————————————————————— =f

/* USER CODE END PFP */

= AP CAB A R E N AR
R 2 , M ERRBER

e — SHCUbeMXBLERARERED -
S [*USER CODE BEGIN...*/

———— [*USER CODE END...*/

f/* Configure the system clocl */ CUbeMXEmﬂgMCU*B%m1ﬁ

Systerfl:lr:nc]-: CD".lflgl:l ﬁg
* Tnitialize all configured peripheraly */f

HH GPIO Imit():

MX USART2 UART Init():

Fhal N .

f* Tnfinit P & F

while (1)
{

a0 .4




void test_shutdown(void)

{
printf("\n\r Executing test (SHUTDOWN) \n\r");

printf(" Please measure current then use Reset button to
select another test \n\r");

[* Set all GPIO in analog state to reduce power

consumption */ | Test_shutdown APITJLAE i
GPIO_AnalogState_Config(); M\ main.cBJUSER CODERX

Ik
[* Enable Power Clock */ . .
__HAL_RCC_PWR_CLK_ENABLE(): ["USER CODE BEGIN..."/

[*USER CODE END...*/

/* Enter the SHUTDOWN mode */
HAL PWREx_EnterSHUTDOWNMode(); Search:

/| TODO 1: Enter into Shutdown
mode




void test_standby(void)

{
printf("\n\r Executing test (STANDBY) \n\r");

printf(" Please measure current then use Reset button to select
another test \n\r");

[* Set all GPIO in analog state to reduce power consumption */
GPIO_AnalogState Config();

[* Enable Power Clock */ "
__HAL_RCC_PWR_CLK_ENABLE(): Test_standby APIRJLAEEEN

BIAmMain.cAHUSER CODERX !

[* Request to enter STANDBY mode */ [*USER CODE BEGIN...*/
HAL PWR_EnterSTANDBYMode(); [*USER CODE END...*/

Search:
/[ TODO 2: Enter into Standby
mode




Test_stop APIRJCAEIEREDIBIAN
main.cRJUSER CODERXI1d;

I*USER CODE BEGIN...*/
*USER CODE END...*/

void test_stop2(void) Search:

{ /[ TODO 3: Enter into Stop2 mode

printf("\n\r Executing test (STOP2) \n\r'");
printf(" Please measure current then use Reset button to select

another test \n\r'");

[* Set all GPIO in analog state to reduce power consumption */
GPIO_AnalogState Config();

/* Enable Power Clock */
__HAL_RCC PWR_CLK_ENABLE();

[* Enter STOP 2 mode */
HAL PWREXx_EnterSTOP2Mode(PWR_STOPENTRY_WFE);




void test_Ipsleep_2mhz(void)

{
printf("\n\r Executing test (LPSLEEP 2MHz - FLASH OFF) \n\r");

printf(" Please measure current then use Reset button to select another test \n\r");

/* Set all GPIO in analog state to reduce power consumption */ TeSt_| pS I eep_zm h Z APIED}

GPIO_AnalogState_Config(); EE%mWA .
main.clJUSER

/* Enable Flash power down mode during Sleep mode  */

/* (uncomment this line if power consumption figures */ CODEEH

/* must be measured with Flash still on in Low Power */

/* Sleep mode) */ I*USER CODE BEGIN...*I

_ HAL_FLASH_SLEEP_POWERDOWN_ENABLE(); /*U S E R CO DE EN D *I

/* Set the System clock to 2 MHz (MSI) */
SystemClock_2MHz();

/* Suspend Tick increment to prevent wakeup by Systick interrupt. */ Seal’C h .

/* Otherwise the Systick interrupt will wake up the device within 1ms  */ . .

* (HAL time base), i // TODO 4: Enter into Low
HAL_SuspendTick(): Power Sleep mode

/* Switch off all clock enable ... */
RCC->AHB1SMENR = 0x0;
RCC->AHB2SMENR = 0x0;
RCC->AHB3SMENR = 0x0;
RCC->APB1SMENR1 = 0x0;
RCC->APB1SMENR2 = 0x0;
RCC->APB2SMENR = 0x0;

/* Enable Power Clock */
__HAL_RCC_PWR_CLK_ENABLE();

/* Enter SLEEP Mode, Main regulator is OFF */
HAL_PWR_EnterSLEEPMode(PWR_LOWPOWERREGULATOR_ON, PWR_SLEEPENTRY_WFI);

Lys
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Il EFF_NENWI1NW2 _ ATTRIBUTES int strcmp(const
char *, const char *)
Il stremp(s, "x\r") ==0, input char is x\r, it is true

/[l TODO 5: If receive char "0", enter into Shutdown mode

/[ TODO 6: If receive char "1", enter into Standby mode

// TODO 7: If receive char "2", enter into Stop2 mode

/[ TODO 8: If receive char "3", enter into Low Power Sleep
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& Project - IAR Embedded Workbench IDE - ARM 7.80.1 ENEIT

File Edit View Project 5T-Link Tools Window Help

N & BR| |4

Y e P EH RURE|SL

Waorkspace

stm3214s0¢_hal_pwr.c | shutdown_test.c | standby_test.c  main.c * | ) -x

[ LowPowerT est

|

Files
B [ LowPowerTest - Low...
—E (1 Application
2 L1 EvvARRK
| fsh startup_stm3z2147
La[JUser
F— (1 LowPowerkode
rrain.c
st 32140 _hal_m..

.

LanwPawerT est

I

HAL PWR_EnterSLEEPMode (PWR_LOWPOWERREGULATOR ON, PWR_SLEEPENTRY WFI); —

}

void test_shutdown (void)

{
printf {"\n\r Executing test (SHUTDOWH) ‘n\r");
printf (" Please measure current then use Reset button to select anoth

A% Bet gll GFIO in analog state to reduce pover consumption #/
GPIC _AnalogState Config();

1| i | e

kMessages

Updating build tree...
main.c

Linking

Total number of ertors: 0
Total number of warnings: 0

WELIRRE , EEUSBLZE
NUCLEO-L476RGHRFUSB
PWRiEO E

| «|

(L

DebugLog  Build | Find in Files | Ambiguous Definitions | Dedarations »

Errors 0, Warnings 0 Mo

Ready

Lys
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Device Manager
= ag

Action

View Help

L.« Install_Software » USE Virtual COM »

- Include in library - Share with =

-
Mame

(3 en.stsw- stm32102.zip

D@ Jungo Connecti
b -G Keyboards
pﬂ Mice and other
DE_I Monitors
D@ Metwork adapt
[>ﬂ-_‘§;. Other device

||:||F' ez

Z1
Edir
r
N
O
i

Tera Term - [disconnected] VT

”
Tera Term: New connection

) TCPHIP Host: |myhust.ﬂxamplﬂ.cnm v|
[/| History
Service: O Telnet TCF portik. E
@ SSH SSH version: |55H2 v|
Other ——————
Protocol: |UNSF'EC -.-|
i@ Serial Port: |COM12: STMicroelectronics STLink Vi ~
COM12: STMicroelectronics STLink Virtual COM Port [COM 12
0K Cancel |

Frocessors

RS RERSTRER ,

X

==
™

FUSBEHIRORE , 52

Install_SoftwareH¥gUSB Virtual
COMZEH
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Tera Term: Serial port setup 24

Port: COM12 | ok | |

Baud rate: 9600 - — E COMI2 - Tera Term VT ==
Data: |E bit 1|I_| Cal File Edit Setup Control Window Help
— READY ~
Parity: hmne v| Please enter the test number according below options
: —— Hi (SHUTDOWN)
Stop: |1 bit | , (STANDBY)
Flow control: |nune v| (STOP2)

(LPSLEEP 2MHz - FLASH OFF)

You entered below test number:
] msecfchar 0 msecfline (8]

Transmit delay

Executing test (SHUTDOWN)
FPlease measure current then use Reset button to sele
ct another test

REIET , MAARBRF  RFE
AERIBITERL
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SLiEen)]=

'%ﬂ—T?@EWﬁETTm%ﬁ BEMBEURESEUEFM LiRFR
= ERT

o fORNXSTOP2iER,. STANDBY#RET. LPSLEEP{&EZH]
SHUTDOWNIEZ, FEYIHEE, IEAN T . FESESEES 24 IhiET
HEsIR BRI EBIILY

{EINFEHREL EhFAEE

SHUTDOWN

STANDBY
STOP2
LPSLEEP 2MHz




{RINFERTL

EfrlE(E

XIEE

SHUTDOWN

STANDBY

STOP2

LPSLEEP 2MHz

eeeeeeeeeeeeee

75nA

165nA

1.45uA

85uUA

IBietR(E

64nA @3.0V

150nA@3.0V

1.18uA@3.0V

81luA@3.0V
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