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STM32L4

FlexPowerControl

• Efficient running

• 8 low-power modes, several sub-

modes

• High flexibility

• High performance 

➔ CoreMark score = 273

• Outstanding power efficiency 

➔ ULPBbench score = 150

Application benefits

RUN (Range1) at 80 MHz                                                 120 µA / MHz**

STANDBY                     115 nA / 415 nA* 

VBAT                 4 nA / 300 nA*

SHUTDOWN           30 nA / 330 nA*

STANDBY + 32 KB RAM     350 nA / 650 nA*

256 µs

14 µs

14 µs

5 µs

0.7µs

Wake-up

time

4 µs

STOP 2 (full retention)              1.1 µA / 1.4 µA*

LPSLEEP at 2 MHz                                           48 µA / MHz

RUN (Range2) at 26 MHz                                            100 µA / MHz**

STOP 0 (full retention)  110 µA

*  : with RTC

** : from SRAM1

Typ @ VDD =1.8 V @ 25 °C

6 cycles SLEEP at 26 MHz                                                   35 µA / MHz

LPRUN at 2 MHz                                                     112  µA / MHz**

STOP 1 (full retention)  6.6 µA / 6.9 µA*

6 cycles



Internal voltage regulators

Main Regulator

(MR)

Low-Power 

Regulator

(LPR)

VDD

monitoring

VDD

(1.71 ~ 3.6V)

VBAT

(1.55 ~ 3.6V)

Core Logic

SRAM2 

Retention

RTC

Backup 

Domain

Run/Sleep/Stop0

LPRun/LPSleep/Stop1/Stop2

Range1/2

VDD12

(to 120 MHz: 1.14 ~ 1.32V)

(to 80 MHz: 1.08 ~ 1.32V)

(to 26 MHz: 1.05 ~ 1.32V)

Voltage 

range

SYS

CLK
MSI HSI16 HSE PLL

Range 1

80 

(120) 

MHz 

max

48 

MHz

range

16 MHz 48 MHz

80 (120) 

MHz

VCO max = 

344 MHz

Range 2
26 

MHz

max

24 

MHz 

range

16 MHz 26 MHz

26 MHz

VCO max = 

128 MHz

Low-

power 

run

2 

MHz 

max

2 

MHz 

range

Allowed

Allowed

with

divider

Not allowed



Low-power modes summary
ModeW Regulator CPU Flash SRAM Clocks Peripherals

Consumption

@ 1.8V
Wakeup time

Run
MR (Range 1)

Yes ON(1) ON Any
All 127 µA/MHz

N/A
MR (Range 2) All except OTG, RNG 111 µA/MHz

LPRun LPR Yes ON(1) ON
Any 

except PLL
All except OTG, RNG 136 µA/MHz

Sleep

MR (Range 1)

No ON(1) ON(2) Any
All

Any IT or event

37 µA/MHz

6 cycles

MR (Range 2) 35 µA/MHz

LPSleep LPR No ON(1) ON(2)
Any 

except PLL

All except OTG, RNG

Any IT or event
40 µA/MHz 6 cycles

Stop 0 MR (Range 1)

No OFF ON LSE/LSI

Reset pin, all I/Os

BOR,PVD,PVM,RTC,LCD,IWDG,

COMPx,DACx,OPAMPx,USARTx,

LPUART,I2Cx,LPTIMx,OTG_FS,SWPMI

110µA
0.7 µA RAM

5µA Flash memory

Stop 1 LPR
6.6 µA w/o RTC

6.9 µA w/RTC

4 µA RAM

6 µA Flash memory

Stop 2 LPR No OFF ON LSE/LSI

Reset pin, all I/Os

BOR,PVD,PVM,RTC,LCD,IWDG,

COMPx,LPUART,I2C3,LPTIM1

1.1 µA w/o RTC

1.4 µA w/RTC

5 µA RAM

7 µA Flash memory

Standby

LPR

DOWN OFF

SRAM2 ON

LSE/LSI
Reset pin, 5 WKUPx pins

BOR, RTC, IWDG

+ 235 nA

14 µs
OFF DOWN

115 nA w/o RTC

415 nA w/RTC

Shutdown OFF DOWN OFF DOWN LSE
Reset pin, 5 WKUPx pins

RTC

30 nA w/o RTC

330 nA w/RTC
250 µs

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

2. SRAM1 and SRAM2 can be gated off independently



Flexible power schemes

LCD

OPAMP

COMP

ADC

DAC

VREF bufferVREF+

VDDA

VLCD

LCD booster

USB transceivers VDDUSB

CPU

SRAM1
SRAM2

FLASH

Digital 

peripherals

VCORE

VDD I/O ring
VDDIO1

I/O ring

Voltage Regulator

Standby circuitry 

(wakeup, IWDG)

Reset block

Temp. sensor

PLLs, HSI16, MSI

VDDIO2
VDDIO2

VBATBackup domain
LSE, RTC, backup registers



STM32 Suffix P (External SMPS)

1 M

512 K

LQFP-64 WLCSP- 100

Flash size  (bytes)

Pin

count

STM32L496VGY6P STM32L496ZGT6P STM32L496AGI6P

LQFP-144

STM32L452RET6P

WLCSP-72

STM32L476JGY6P

256 K STM32L433RCT6P

UFBGA-132 UFBGA-169

STM32L496RGT6P

STM32L4A6RGT6P

LQFP-100

STM32L496VGT6P

STM32L4R5QII6P

STM32L4S5QII3P

STM32L4A6QGI6P

STM32L476QGI6P

STM32L496QGI6P

STM32L4A6ZGT6P

2 M STM32L4R5AII6P

STM32L4A6AGI6P

WLCSP-64

STM32L452REY6P

As of September, 2018



Nucleo-144

(NUCLEO-L496ZG-P)

(NUCLEO-L4R5ZI-P)

Nucleo-64

(NUCLEO-L433RC-P)

(NUCLEO-L452RE-P)

Nucleo boards for STM32 Suffix P

As of September, 2018



STM32L4 ext. SMPS
• Nucleo-L496ZG-P, Vdd=3.3V, Vdd12=1.1V 조건에서전력효율

• 온보드 SMPS : ADP5301ACBZ-2-R7

Main Regulator 

(Freq)
Code

SMPS OFF

(내부 LDO 사용)
SMPS ON

LDO vs SMPS

Gain

Range 1

(80MHz)

While 108 uA / MHz 42 uA / MHz 63 %

CoreMarkTM 93 uA / MHz 48 uA / MHz 63 %

Range 2

(26MHz)

While 93 uA / MHz 42 uA / MHz 51 %

CoreMarkTM 93 uA / MHz 50 uA / MHz 52 %



Internal Vcore switching
• Vcore

• Vdd12 입력핀전압이내부 LDO (Main regulator) 의출력전압보다 50 mV 이상큰경우 Vdd12 입력이 Vcore

전원으로자동스위칭된다

• Low power regulator를사용할때는 Vdd12 입력핀과외부 SMPS 연결금지 (또는외부 SMPS 출력 off)

Main Regulator (LDO)

Range
Voltage Frequency

Range 1 Boost (STM32L4+) 1.28 V ~ 120 MHz

Range 1 1.2 V ~ 80 MHz

Range 2 1.0 V ~ 26 MHz

Vdd12 ext. SMPS

Range
Voltage Frequency

Range 1 1.25 V 이상 ~ 120 MHz

Range 2 High
1.14 V 이상 ~ 120 MHz

1.08 V 이상 ~ 80 MHz

Range 2 Low 1.05 V 이상 ~ 26 MHz> 50 mV

Vdd12 off (open switch)



VDD12

Main regulator

Voltage Range 2

26 MHz

SMPS Voltage 

Range 1

SYSCLK

(MHz)

High 

performance 

range

Low-power 

range

1.05 V 

SMPS min

1.08 V 1.25 V1.0 V

MR Range 2

1.2 V

MR Range 1

Main regulator

Voltage Range 1

SMPS Voltage 

Range 1

SMPS Voltage Range 2 High

SMPS Voltage Range 2 Low (High)

Reset state
Main regulator

Voltage Range 1

1.32 V

SMPS max

STM32L4 SMPS/Range transition
SMPS disconnected, all power mode transitions available

SMPS connected, only Run, Sleep and Stop 0 modes allowed

Allowed transitions



Connection with ext. SMPS

DC/DC

SMPS_SW

SMPS_VS

SMPS_EN

VDD

GPIO (x2)

STM32L4

Suffix ‘P’

(option)

(option)

Any GPIOs
SMPS_PG

GND

Switch

R

(option)

VDD12 (x2)

(Switch control)

(Power good)

(Voltage selection)

(Enable)



Vdd12 Power supply rules

• Vdd12 입력전압 1.32 V 초과금지

• 노이즈상황 (리플, 스파이크) 에도 1.32 V 초과금지

• SYSCLK <= 26 MHz 일경우에만 Vdd12 연결또는연결해제전환가능

• Run, Sleep, Stop0 모드일때에만 SMPS 연결가능

• Run, Sleep, Stop0 모드외에는 SMPS 연결해제

• POR 리셋또는일반리셋동안에 SMPS 연결해제

• Vdd12 가 1.25 V 보다작은경우, 리셋발생후 1us 이내에 SMPS 연결해제

• Vdd12 가 1.25 V 보다큰경우, 리셋발생후 SMPS 연결해제불필요



NUCLEO-L496ZG-P

• Vdd12 가 1.25 V 보다큰경우, 리셋발생후 SMPS 연결해제불필요

스위치

SMPS

VDD12

Pull-down

(디폴트스위치 open)

SMPS_SW



VDD VDD_MCU

SMPS PVIN



LDO 전류측정



• STM32와관련된최신소식을카카오톡으로편리하게받아보세요.

• 검색에서 ‘STM32’ 입력후친구등록또는 QR코드촬영

STM32 카카오톡플러스친구등록



• 보드데모촬영


