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Voltage Regulator

e Voltage Regulatore= 2|4 =0 & 2435t &/ QULL.
e |ow power modeE Voltage Regulator 2& 0N 3K &2 F* =2
> Run mode: 1.8 V domain (core, memory, digital peripheral)0ll =l CH

i o
LT =2 o-gd

> Stop mode: 1.8 V domain0ll 2l XIAE 2 SRAMS LIE2 2&dl &2 = U

= NECOo M2 XMoot 22
L O1 — T e 2 od

» Standby mode: regulator?| &8s =5 =t BHeF Standby circuitry 2t
Backup Domain0ff & 2=0| SiTHHE dIXIAH2 SRAME g E&5
INEE=
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e RTC (real-time clock)2t BKP (backup) dlXIAHE oM 2 &
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» P = 0] B2 2 3= S=ot= A0] OtL|et 5&£0] 3.3VE A
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Sleep mode% Deep Sleep mode

Table 26. Low-power mode wakeup timings

Symbol Parameter Conditions Typ | Unit

twusLeep' ! | Wakeup from Sleep mode Wakeup on HSI RC clock 1.8 | ps

Wakeup from Stop mode

1 (regulator in run mode) HSI RC wakeup time =2 us 3.6
twusTop' : Hs
Wakeup from Stop mode HSI RC wakeup time = 2 ps, Regulator

_ : 5.4
(regulator in low power mode) | wakeup from LP mode time =5 pys
twusmsvm Wakeup from Standby mode HSI RC wakeup time = 2 ps, Regulator 50 us

wakeup from power down time = 38 us

o 3JtAl low-power modeE I Lt5=H Sleep mode? Deep Sleep
modeZ Li= &= ULt

> Stop mode, Standby mode= Deep Sleep modell 2JtX| & &

o METAQI N M 2EH0| U= RAZ A CHA %&Z ot Al Zl D1t
Al 2] AIDF(startup time) OEE ofHl Bte= RoI0| &= B2
(wakeup sources)= = = ULt M A2} *%—’F% LAl S &0

SN2l AlI2E0] 2l D*EW JJH(HLMI 2= U= Y Lot HO AL
o P HO 229 AIZF2 wakeup event)t ZASE AIE MR E AFHZ XS

application codel| & Bl B E= = =2A4MAE SEst A

> Standby mode2 20| = M&HE REZ S& SOICHIF MU= H2 A2t

Ol 108 Ol&f &0l &2

hitp://cafe.naver.com/embeddedcrazyboys 5




Sleep mode

Table 14. Maximum current consumption In Run mode, code with dat: Table 15. Maximum current consumption In Sleep mode, code running from Flash

running from RAM or RAM
Max(") Mmax(?
Symbol | Parameter Conditions THoLK Symbol Parameter Conditions fhoLk Unit
To=85°C | Ta=1 To=85°C | Tp=105°C
72 MHz 48 5l 72 MHz 30 32
48 MHz 315 3. 48 MHz 20 20.5
External clock®®, all | 36 MHz 24 25 External clock®, all |36 MHz 15.5 16
peripherals enabled |24 MHz 17.5 14 peripherals enabled |24 pMHz 115 12
16 MHz 12.5 1 16 MHz 8.5
DD currentin oo mA
Run mode 72 MHz 29 29 Sleep mode 72 MHz 75 8
48 MHz 20.5 2 48 MHz 6 6.5
External C|OCK(2), all 36 MHz 16 16 External C|OCK(2), all 36 MHz 5 55
peripherals disabled |24 MHz 115 1 peripherals disabled |24 MHz 45 5
16 MHz 8.5 g 16 MHz 4 45
8 MHz 55 6 8 MHz 3 4

e Sleep modelld= 2% CPU core@t &H=C},
s= 1 s8N 34822 Aot
e JiLti= & L&t 2 interruptlLt event)t 2M43HH H
> MBS L&A A Sleep modelll SEHZU=AXI Ot X E D 2=
e 8 MHzUIA 7.5 mA -> 5.5 mA. & 25% &2 &8 A2 24
e Stop model} Standby modeOlld &2 A2 &= UuA.

e =& FU=JF =0 L= A0 Blelohd A2 857 £t s ECH

KO

= 2| 22| peripheral
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Deep Sleep mOde Typ® Max

Symbol Parameter Conditions VialVea VooVens | Tas "o Unit

=24V | =33V |85°C [105°C

Regulator in Run mode, low-speed and
high-speed internal RC oscillators and
high-speed oscillator OFF (no

Supply current in |iIndependent watchdog)

Stop mode Regulator in Low Power mode, low-
speed and high-speed internal RC

285 24 200 370

oscillators and high-speed oscillator i 4 180 | 340

OFF (no independent watchdog)

Low-speed internal RC oscillator and

- - A
independent watchdog ON =8 34 B

Low-speed internal RC oscillator ON,

Supply currentin |- 40 andent watchdog OFF

Standby mode

24 3.2

Low-speed internal RC oscillator and
independent watchdog OFF, low-speed 1.7 2 4 5
oscillator and RTC OFF

Backup domain

5 i @)
supply current Low-speed oscillator and RTC ON 1.1 1.4 1.9 2.2

Ipp_veat

e Stop mode: SRAM, 2lXIAHZ &H FXoIEA IR ¥ 88 AL
> Stop modeOll A LDl I EXTI line =2 GtLIE & 0t0FOH SHCH,
> 16742l external line = &tLt, PVD output, RTC alarm, USB wakeup

° Standby mode= J}& U2 M2 ADE A2 L Q= DC

O XK - -1 Ll =2 = I AN L

» SRAM1t BIXIAHES2 Ee 25 S elH L. Ctet Backup domain
OlL} Standby 2t&d 220 €5 LHSEt 0tUAN = Tt
e Standby modelllAl IHOILI= &= OtcHel 40K
> external reset (NRST pin), IWDG reset
> rising edge on the WKUP pin, RTC alarm
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PWR 0|kl 1 - STOP mode & &

void EXTIO_IRQHandler(void) {

If(EXTI_GetITStatus(GPIO _EXTI Line KEY1) != RESET) {
LED On_Yellow();

oooooooooooooooooooooooooooooo

void EXTI1_IRQHandler(void) {

If(EXTI_GetITStatus(GPIO _EXTI Line KEY2) != RESET) {
LED On_Red();

}
o KEY10| =512 B0 = Yellow LEDE H 1!
o KEY2)I =5= 2= Red LEDE HEE HLH
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PWR_EnterSTOPMode

#define PWR_Regulator_LowPower  ((uint32_t)0x00000001)
#define PWR_STOPENtry_WFI ((uint8_t)0x01)
#define PWR_STOPEntry_WFE ((uint8_t)0x02)
/* Request to enter STOP mode with regulator in low power m
ode*/
PWR_EnterSTOPMode

(PWR_Regulator LowPower, PWR_STOPEntry WFI);

e Power control register (PWR_CR)

> Stop modezZ S&oIHAM,

> 0| [ Voltage regulatorE low-power mode2Z =6t H StLt.
e System control register (SCB_SCR): & & &
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Power control register (PWR_CR)

31 30 29 28

27

26 25 24 23 22 21

20

19

18 17 16

Resarved

Res.
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e PDDS, LPDS =

e DSJI 20|ot=

uf

20| deep sleep=
e Bit 1 PDDS: Power down deep sleep
> 10/™ CPUJI Deep sleep
> 00|™ CPUJI Deep sleep

ol 0l

AFEH OF
AFEH OF

e Bit 0 LPDS: Low-power deep sleep

> Ol HIE &t=2

Stop mode0ll M Bt =06

> 2f0| 00|™ Voltage regulatorJt On AHEH
> g0l 10|™ Stop mode =2t Voltage regulator= low-power modeZ =

AretLt,

E= g £&0| Z/010F oF 1)
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=

Ol
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= [l Standby mode
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System control register (SCB_SCR)

31 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16
Resarved
15 14 13 12 11 10 9 kS 7 6 5 4 3 2 1 0

SEVON sieep| SL5EF
Reserved PEND | Rgog | DEEP EXIT Res.
- Lo | ™

e SCB_SysCtrl2 ((uint32_t)OXEOOOED10)2= H2IZI(H /12, 0| A=
System control register (SCB_SCR)Z 2|0] &tLt.

o CPUZE deep sleepl2 2 == JAT= ol= HIEI 281 HIEOILL.

o WFIL} WFEE S =0 Al low power modez &l O 28 HIEJ 1
2 T A2™H CPU= deep sleep modezZ = ItAH &I LCL.
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SYSCLKConfig_STOP

void SYSCLKConfig_STOP(void) {

RCC_HSEConfig(RCC_HSE_ON); /* Enable HSE */

If(RCC_WaitForHSEStartUp() == SUCCESS) { /* Wait till HSE is ready */
RCC_PLLCmd(ENABLE); /* Enable PLL */
/* Wait till PLL is ready */
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) == RESET) { }
/* Select PLL as system clock source */
RCC_SYSCLKConfig(RCC_SYSCLKSource_PLLCLK);
/* Wait till PLL is used as system clock source */
while(RCC_GetSYSCLKSource() = 0x08) { }

3
e Stop modelld IHHE [H Stop mode &0

> A= Al ERE I 2= =D|stol= & Wt
> 0|0 &&& dXNAEHS gt2 &35t :
modeliANE JUE HEO| & QU= AEHOIZ2Z CHA
o 3JtAl &HZS =aistlt.
1) HSEE Ondl1 Ready HIEJL &&E WNHXAl JICtel =
12MHzE AtEotd U =20 2 220 et &3S JHE B =
2) PLLS OnolL! PLLO| LockE MMAl JICiels B2
3) OtXI&2 2 System clockOl CHet AA & PLLE £&856t10 J|0ele B2

x
=
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| =0l Stop modeZE Algote 2 & =t 5 Eter Ship Rod

A= 2= LEDE 14 t US Stop modeli| &g  PoEEt
D2/l £ U2 O AIBOA HELL 5 s selected
Het CIHEES Edot)| &d0ll= ]t Shop noder:
Stop modeW| A HEH LIS £ SACH. Mange 21 test start...

Press menu key

Oter KeyOLt Keyl= =2 M EXTI interruptE 1> LED Test

2> KEY Test

ZHAIIAH = H Br= 1 =2H0l Stop modelil A Icigee It

4> USB HID Test

X LtotA SYSCLKConfig_STOP()Z +aoHAl |

= _ ¥> quit
=28= 82 = &0 2t= 0l=0

<<Exit Stop mode>>E &=

Stop modeE Wt L= CIHEEZ AIE0tdd= A0l key interrupt
OICt. Keyl10lLI Key2E 2™ Stop modeUl A it A Lt =2CF.

Keyl2 =32 Z2= Yellow LEDJ} HXI 2, Key2€ 2™ Red LED
b AXNHAMN tHUH = <<Exit Stop mode>>E =2 06t™H Al Stop
moded| A WA LI2tA CHAl Bl 5= 2 &= ot = L.
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PWR 0l 2 - RTC Alarm €&

o Stop mode0ll &S HCHIF I L

rir

EL = RTC Alarm= At

0K

void NVIC_Configuration(void) {

/* Enable the RTCAlarm Interrupt */

NVIC _InitStructure.NVIC_IRQChannel = RTCAlarm_IRQn;
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 0;
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0;

NVIC InitStructure.NVIC_IRQChannelCmd = ENABLE;
NVIC Init(&NVIC InitStructure);
}

void EXTI_Configuration(void) {

/* EXTI Linel7(RTC Alarm) to generate an interrupt on rising edge */
EXTI_ClearITPendingBit(EXTI_Linel7);

EXTI InitStructure.EXTI_Line = EXTI Linel7;

EXTL InitStructure.EXTIL_Trigger = EXTI_Trigger_Rising;
EXTL InitStructure.EXTI_LineCmd = ENABLE;

EXTI Init(&EXTI_InitStructure);
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RTC_Configuration

void RTC_Configuration(void) {

/* RTC clock source configuration */ /* Allow access to BKP Domain */
PWR_BackupAccessCmd(ENABLE);

BKP_Delnit(); /* Reset Backup Domain */
RCC_LSICmd(ENABLE);
while(RCC_GetFlagStatus(RCC_FLAG_LSIRDY) == RESET) { }

RCC_RTCCLKConfig(RCC_RTCCLKSource_LSI); /* Select RTC Clock Source */
RCC_RTCCLKCmd(ENABLE); /* Enable the RTC Clock */
RTC_WaitForSynchro(); /* Wait for RTC APB registers synchronisation */
RTC_WaitForlLastTask(); /* Wait until last write on RTC registers finished */

/* Set the RTC time base to 1s */
RTC _SetPrescaler(39999);

/* RTC period = RTCCLK/RTC_PR = (40 KHz)/(39999+1) */
RTC_WaitForlLastTask(); /* Wait until last write on RTC registers finished */

RTC_ITConfig(RTC_IT_ALR, ENABLE); /* Enable the RTC Alarm interrupt */
RTC_WaitForlLastTask(); /* Wait until last write on RTC registers finished */
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main - RTC_SetAlarm

int main(void) {

/* Enable PWR and BKP clock */

RCC_APB1PeriphClockCmd(RCC_APB1Periph_PWR | RCC_APB1Periph_BKP, ENABLE);

/* Configure RTC clock source and prescaler */

RTC_Configuration();

case '5"

RTC_ClearFlag(RTC_FLAG_SEC); /* Wait till RTC Second event occurs */
while(RTC_GetFlagStatus(RTC_FLAG_SEC) == RESET);
RTC_SetAlarm(RTC_GetCounter() + 3); /* Alarm in 3 second */
RTC_WaitForLastTask(); /* Wait until last write on RTC registers has finished */
LED_Off_All();
/* Request to enter STOP mode with regulator in low power mode*/
PWR_EnterSTOPMode(PWR_Regulator_LowPower, PWR_STOPEntry_WFTI);
/* Configures system clock after wake-up from STOP: enable HSE, PLL and select
PLL as system clock source (HSE and PLL are disabled in STOP mode) */
SYSCLKConfig_STOP();
printf(" < <Exit Stop mode>>W¥n");
break;

oooooooooooooooooooooooooooooo
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PWR (Xl 3 - STANDBY mode

void EXTI1_IRQHandler(void)
{
If(EXTI_GetITStatus(GPIO_EXTI_Line_KEY2) != RESET) {
EXTI_ClearITPendingBit(GPIO_EXTI_Line_KEY2);
/* Clear EXTI line pending bit */
LED_On_Yellow(); /* Turn on Yellow LED */

RTC_ClearFlag(RTC_FLAG_SEC); /* Wait till RTC Second event occurs */
while(RTC_GetFlagStatus(RTC_FLAG_SEC) == RESET);
RTC_SetAlarm(RTC_GetCounter()+ 3); /* Set the RTC Alarm after 3s */
RTC_WaitForLastTask();
/* Wait until last write operation on RTC registers has finished */

/* Request to enter STANDBY mode

(Wake Up flag is cleared in PWR_EnterSTANDBYMode function) */
PWR_EnterSTANDBYMode();
printf("Right-USER Button PressWn");
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PWR_WakeUpPinCmd

RCC_APB1PeriphClockCmd(RCC_APB1Periph_PWR | RCC_APB1Periph_BKP, ENABLE);
PWR_WakeUpPinCmd(ENABLE); /* Enable WKUP pin */

PW

RTC Configuration(); /* Configure RTC clock source and prescaler */

R_BackupAccessCmd(ENABLE); /* Allow access to BKP Domain */

31

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Resarved

Res.

14 13 12 1 10 9 8 7 6 5 - 3 2 1 0

Raserved EWUP Reserved PVDO | SBF WUF

ower control/status register (PWR_CSR)2| 881 HIEE

= & L|Ct.

2 =™ WKUP pin (GPIO A 0, 2|2 &%= Keyl0| &
ST UCH2 LB = °| GPIOZ AFEa6HH = L.

Ol li= 4 0l& O 22 Standby modeOll A HLEHI Bt= = 8iLt.
Ol gt=2 12 & HoH0I2 Standby modelll st wakeup EX2 AIS
A O|l= DA O|[:}_

T AN - AL

WKUP pin<2l rising edgeJt Standby modeZ £ & wakeup= AlZ2!Ch
Ol HlE= AIAEIOl 2|4l &|H 022 HHH L.

O =

2
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RTC_Configuration

void RTC_Configuration(void)
{
/* Check if the StandBy flag is set */
if(PWR_GetFlagStatus(PWR_FLAG_SB) != RESET)
{ /* System resumed from STANDBY mode */
LED_On_Red(); /* Turn on RED LED */
PWR_ClearFlag(PWR_FLAG_SB); /* Clear StandBy flag */
RTC_WaitForSynchro(); /* Wait for RTC APB registers synchronisation */
/* No need to configure the RTC as the RTC configuration(clock source, enable,
prescaler,...) is kept after wake-up from STANDBY */
} else { /* StandBy flag is not set */
O] 222 PWR 0lAl 2 - RTC Alarm & & £ &2| RTC_Configuration()t =&
}

}

. PWR_GetFIagStatus() SolM O &=JF AlI&E = Bt XS
powerE HA =&0| = AKXl OtLIH standby modeOll A JHLEA ==
MOl &= ARUAE A=l Al &0t UL,

e DN XS powera D#/H =gi0] = 2d0IctH Old E2 KM Al ==<iot
cl X SZotAH =<otH ot =L,
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