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IWDG, WWDG

e Window watchdog / Independent watchdog
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e Down counterJt & =ot=0l 0| H0| SE82=2 80| 24

e TWDGOH CIJIE= 2 2 low-speed clock (40 kHz)2 2 WR0l JI&
Moz SHUE=E S H=S AIE - &4 activest &= X Jts

e WWDG= APB1 clock@ 22 H prescaleT { Al time-windowE & &
e WWDGe= HRIE =N s&ot=S d&8ot=H HelotCh

e WWDGS ZB22= HHE =& timeout a0l EEIMHS [ CIHEEE «
FEFe= =22 o =5 QUL

. IWDG“ main applicationilt= S22 Z S&0tHA watchdog2 =
ot Xl 8 Bt E2 timing accuracyE JHAl 12 =&l g U1,
WWDG‘ 2Lt &8t timing window LH 0l Al watchdog= =i stCh )

= UL,

hitp://cafe.naver.com/embeddedcrazyboys 3




IWDG =2 3
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IWDG reset

Y

I_El_\ el

0sc32_IN [ ]— s e ‘[ to RTC
32.768 kHz RTCCLK
0sc32_ouT[ }— /{
RTCSEL[1:0]
LSIRC LS| to Independent Watchdog (IWDG)

L g

40 kHz IWDGCLK

e Standby Low-power modelfl /U2 M MAHE == U= 40tX 2HO| U
=0l 21 2| oftLtJt IWDG reset

> 4JtX| &t 2 external reset (NRST pin), IWDG reset, rising edge
WKUP pin, RTC alarm
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IWDG ==&

———> IWDG RESET

12-bit downcounter

~ 18 Vvoltage domain T
| Prescaler register Status register Reload register Key register |
| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR |
?::i}:::f ::::\}::::::::::::::
LS 8-bit 12-bit reload value |
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o Key register (IWDG_KR) OxCCCC

> independent watchdog Al %!

> counter 2|4l 2t2 OxFFF - AIEXJF CHE gt 83 Jis

> counter gt0| HEZ == A 001 & ™ reset signal (IWDG reset)
o Key register (IWDG_KR) OxAAAA

> IWDG_RLR value)t M &4, 1 gt2H CHAl counter gt0] = =Lt.

» IWDG resetO| &J] &0l HH €8 HHE=S I HE22 ol =0 O0F &tLt.
o Key register (IWDG_KR) O0x5555

> IWDG_PR, IWDG_RLR register0il tet 822 22t & ULt

> gt= HE8oH)| floid= HH IWDG_KRO| 0x55558 & H =0 OF StLt,
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IWDG timeout period

Prescaler divider PR[2:0] bits “Ar[ﬂ"z‘c‘f]‘_’:“gx(&z) '\Igi)[(ﬂ'%?:%tx (Fn;f:)

a 0 0.1 409.6
/8 1 0.2 819.2

Al 2 0.4 1638.4

/32 3 0.8 3276.8

/64 4 1.6 6553.6

128 5 3.2 13107.2

1256 6 (or 7) 6.4 26214.4

e 40 kHz input clock A& - Watchdog timeout period
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HAH 2E AlLIEI2

e SysTick_Handler0ll 4 IWDG counterE reloadote &g 3
e SysTick2 250 msecl| 2tHCZE SEEESE 43
> SysTick_HandIerOﬂH IWDG counterZ reloaddtHl &l 1) IWDG reset=2
2SRl 2 EICt. SysTick_Handler0Oll Al Yellow LEDE A= toggledt®

g d8olM SHIt 8le A= 2XE = UAEFE sl
e Prescaler dividerl g{= 322 Ltix= A2 &
o timeoute 2 MBS 32 349 0| SN gt= &3
» otLtE 0.8 msecO|J| IH20 3498 =otH 2 280 msec
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> KEY1S £&F [l priorityE SysTick QIHHEE
> EXTI CIHE E 24 Al pending bit clear & &
> EXTI QIHE EJl A== S =5 10 SysTick CIHEE= =2t
o &A= timeout gt0| C} ZLt= (IWDG counterJt 00| &
JF XLt LA TWDG reset0] 2 A4
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Key register (IWDG_KR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0

e Key register (IWDG_KR)0l H& &
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e AAAAh - counter? gt2 X loadingdtHl St=CE.

e 5555h - IWDG_PR1 IWDG_RLR register(il tiet &2 Jts
e CCCCh - watchdog= Al & StCh,
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EXTI1_IRQHandler
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Ol DECHH BFEAl JUOGOF ot= A0| Bt= OtcHel =&

EXTI_ClearITPendingBit(GPIO_EXTI_Line_KEY2);

e 0|X2 Pending Register2| oY HIEE cleardilES2=2M CIEHEED}
HANMOZ HeldRUlles A8 LdFz= A

o DHF O|X A clear AIA=Al A &EH AAEZ 0 IHEEI X2l &
=Xl Ot XIE X RotH =10 OFXl &£ CHE CIHEEDL &ast He
Ol XIGtAl &l 10 CHAl EXTI1_IRQHandlerE = 0ot Al =l L.

o URH 0lcd A2 BHE)| RN | 22 2o E= A
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SysTick Clock &3

/* SysTick Re-Configuration */
/* SysTick interrupt each 250ms with counter clock equal to OSMHz */
if (SysTick_Config((SystemFrequency/8) / 4))
{
/* Capture error */
while (1);
}
/* Select HCLK/8 as SysTick clock source */
SysTick_CLKSourceConfig(SysTick_CLKSource_HCLK_Div8);

e SysTick interrupt 2 4iot= 2t 250 msec & &= gstLt,

e SysTick_CLKSourceConfig() &&: HCLK gt= 8= L

e SystemFrequency= 72,000,0000[/1 HCLK & Al 72,000,000

e 0| g&t= 82 L= gt2 9,000,000 & LICt. OlAH= 42 L= 8t=
SysTick_Config() €&ol)| =20 2= 1=x=0 4% &40

o Z2lol= 250 msec OtLt atEHA L Mot= &&= G R

L 2 O
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Interrupt Priority &%

/* 1 bits for pre-emption priority and 3 bits for subpriority */

NVIC_PriorityGroupConfig(NVIC_PriorityGroup_1);

/* Set Button EXTI Interrupt priority to 0 (highest) */

NVIC_SetPriority(EXTI1_IRQn,
NVIC_EncodePriority(NVIC_GetPriorityGrouping(), 0 ,0));

/* Set SysTick interrupt vector Preemption Priority to 1 */

NVIC_SetPriority(SysTick_IRQn,
NVIC_EncodePriority(NVIC_GetPriorityGrouping(), 1 ,0));

e NVIC_EncodePriority()2l & BiM Wct0IE: pre-emption priority
e EXTI1_IRQnE= 092 SysTick IRQn2 12 & X

e 2= EXTI1_IRQNO| SysTick_IRQn 2Lt [ =2 26 =92 AE=
et 210IC}.
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