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1

3

PWR {EFiE =T

® NTRERFCELLMEREE JIINEE

® HFEF 1L Option PEREET PIFRIELIMERIMFREE Pt HAdE;
o —HBfFEEIN, WHTEXRA, FLMERINEENT, FEM LPTIM ERJIGEE, Y& EHT

R, (BIRESEMR1)

®  MCU i Stop ZRBIZEXT] systick FBT(HAL_SuspendTick());

®  CPURIHPZHR, EXTIHEIRAIRISHFN CPU Rk BERI—MFRERZADIEIRMET, 7 Sleep

R TMERSHIREE CPU, BRIREERW, FTEMEMAFHTIRE,

GPIO SIEMEAiEE SR

® [ GPIO AgEE#ET-0.3 VRIRE, WXIHHlhs, SEtIRiieesidERRIRE AD I6ERY 10

=
® 8 GPIO 3|HHYMNRBERNMSET Voct0.3 V;

®  BOOTO TE(HIENEARHMEEABENBETF(BIEEREENEE GPIO REE), BNSHH

BOOTLOADER;

® Atk GPIO FEMAVEMIMETFEERE 0, BRINREFEE.

ADC EHB

3.1 FE=EIR

® I ADC TR ARERZERT (VCC KZR ADC offset (RIBHIEERR, BEREXL),

EEH TR RERE,

® S—IR({#FF ADC HEHRET, PRSI TR,
3.2 ERIE

® {§HE ADC Hd%, ADCEN=1;
® #IiAiL ADC;
® ADC i,

3.3 KE3R6

static void APP_AdcConfig()
{
LL_APB1_GRP2_EnableClock(LL_APB1_GRP2_PERIPH_ADC1);

//{E8E ADC1 R
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}

if (LL_ADC_IsEnabled(ADC1) == 0)
{
LL_ADC_StartCalibration(ADC1); I{ERERAE
#if (USE_TIMEOUT == 1)
Timeout = ADC_CALIBRATION_TIMEOUT_MS;
#endif
while (LL_ADC _|sCalibrationOnGoing(ADC1) != 0)

#if (USE_TIMEOUT == 1) ISR R AR
if (LL_SYSTICK IsActiveCounterFlag())
{ if(Timeout-- == 0)
{
}
}
#endif

}
LL_mDelay(1);

4 ADC [ERFEEHIR

4.1 ADC R4 ECE

ADC #J%A{tIi7I0 ADC_FORCE_RESET, H{R#I8aMAIH;

ADC FEEFRIRIEEEE, BIEFREERENSKN;

ADC BHPEERIES 16 MHz LI, FAR ADC SREHESEE;

ADC {SREfSTEHENN 8 N ADC RISHAVERT, ATILAERERR, TNRTIDRIEREE,;

GPIO EIRFIAIIFERMISF/NE ADC REER(BIUNEISE TR, BN E BTAIRHRASR
T ADC, BREREHFIENS M EUESL SN 10-100 QFEE, AHRIELIRERHTRE),

ADC fEREEIIHA e RE, FEEN ADC &R, RAFEHHIRMH ADC, &f=fE5N ADC;

ADC TEEERETENESRIVT, (EMREE 0 B, WU IEFIIET,

RINET PRI EREIE 0 B, AERL

£ ADC NIEEHEEHREEARTUZRI, FELKRA ADC, ReBBHEIRENRESE,
ADC FEEURIERT, iiEsRfG, TEM{ERE ADC 18R (ADC_EN = 1), AREFFIA T —IREEIR,

4.2 ADC W@ ECE

ADC @B EAEEETF Vect0.3 V(BD{#E ADC IBIERACE /9 AD I8E), N ADC RERH,

4.3 Vreferint 1.2V

S Vreferint 1.2 V SCIUERETE FLASH 5fY information [Xi3(0x1FFFOE20), (& 16 fi25L
PrE, {16 AL@&A3) , LY Vreferint 1.2 V AUFER IR 2:
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5

Address: | 1FFFOE2D

Memory 1 b x|

-~

leFFFOEEO: lEOTEDFE]FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF O000110E QO0C0310E O00052F9

Ox1FFF10ED
(w1 FEEIIOC

w0 Call Stack + Loc

Trrronece Te11 0000930C 000003B3 0000046E FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFEFFF

Ox1FFFOET8: FFFFFFFF FFFFFFFF 4155BERL FFOOQOQOFF FFFFFFFF O000FFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFFF
Ox1FFFOER4: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
Ox1FFFOEDO: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFF
Ox1FFFQEFC: FFFFFFFF 0000111E 0OQ00311E 00005309 00007320 0000931C 000003B3 0000046E 00481E1E 0120001E 000036E0
Ox1FFFQF28: 000036B0 03200FA0 00903C3C 0240003C 00006D&60 00006D60 0€6401F40 01207878 04800078 Q000DACO 0000DACO
OxX1FFFOF54: 0OCB803E80 0l5FA6A6 063900A6 00012E6C O00Q12E6C 11485668 01BOB4B4 06C000B4 00014820 00014820 12C05DCO
Ox1FFFOF20: SSARRASS ARSSSOAR SSARAASS ARSSSSAR FFFFOO00 FFFFOOO0 FFFFFFFF FFFFFFFF CEF2310D FEES0ll€ FFFFFFFF
Ox1FFFOFAC: FFFFFFFF FFFFFFFF FFFEFFFFF EF3F10C0 FFOFO0OFQ FFTF0080 FFFFO000 FCBBO344 FFFT70008 FFFlO0Q0E FFFFFFFF
Ox1FFFOFDS8: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF 60001000 FFCE0037 ??
OxX1FFF1004: ? ? IR 27 22?7727 237

Ox1FFF1030 PRPPRT 227 2?7 27 727 ? PP ?OPTIVIVIT PIVVIVVY PVVRRRNY 7

FERHE Vreferint 1.2 V B9BHZ, 18id ADC RiFRER e N BEHROEREDFE 20us, Fi%
W

a) PHEDHEE,
b) PEADCHIRFSIRER;
c) 1RBADCRIEREEA.
SRHETEINT:
tCONV = Rt¥RdE + GEHESZPIER+0.5) x ADC RIPhEIHA
f5uan:
& ADC_CLK = 12MHz, ¥ 12 (i, ESRHEANE 239.5 4 ADC Ed¢h/EHA:

tCONV = (239.5+12.5) x ADC H3$h[EHE= 252 x ADC AI¥HFEIHA =21 us

12C {ERIEEERIRN

12C £85I PFO, PF148 SCL. SDA j5, BUSY iPRZMi3Z 10 OfWE 1, §20E 12C &
Fl. BRI 10 OFAHEERI—IR 12C 1R, i BUSY IiBE;

{$5F3 DMA 1T 12C BRI, ERE DMA JEtBHHFN BiRtti fEE{#aE 12C 9 DMA_EN,

12C MANTERIE—IEUESS, EVEFAMILE buffer IS5t 1, ATLAMINFEEI IR EST
YIRA1L buffer 185t

12C fEMHL, ENEBMNEGE, SE—PFREIARREACK, NJUHAT Stop i, AIER
NACK Flfi{F Stop FhifiegsR &, ((UESEWT)

void 12C1_IRQHandler(void)

HAL_12C_EV_IRQHandler(&I2cHandle);
HAL 12C_ER_IRQHandler(&l2cHandle);
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6 COMP {E;¥==EIR

o (HAELYIER 2 FEEAIERELLERER 1 B SCALER_EN, ({UFi3&EMT)

int main(void)
{
/* Reset of all peripherals, Initializes the Systick */
HAL_Init();
__HAL RCC_COMP1_CLK_ENABLE(); /* Enable COMP1 clock */
__HAL RCC_COMP2_CLK_ENABLE(); /* Enable COMP2 clock */
SET_BIT(COMP1->CSR, COMP_CSR_SCALER_EN); /* Enable COMP1 SCALER_EN
*
while (1)
{
}
}

7 RCC [EHEEER

®  PLL REEM 24 MHz {2552 48 MHz;

® FETPLL, FLASH_LATENCY EER&EN 1;

® PLLAMIRAIREXA, FELHIRE HSI;

® 48 MHz, AP BKERIIRHER PLLGIFESEIR 3);
®  ERAER HSI ARSHFFOI;

®  APBREREAT 10, BREMEFEMN (n+2) T_nop()BIE< 7 BEXRREGFERTIES
#F, nJ9 APB T3IEREL;

®  Stop EESIE HSIDIV IkSZRIEMAE, FHLFRER HSIDIVO IREEREEHECE;

o TEEFBHTHIINE T, AENGER HSE 71 LSE, WNXSHHNAIR, BINFENSMET TR HSE,
JEMBTEX TER HIS; (ERADEE)

® T iH@EId RCC_CR->HSIDIV #1708, (V& E MAFELERT)

8 SPI&ZIEHEIN

o SPIENEEK—SEERS—FH, KEBEZRE—FT

Puya Semiconductor 6/33
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5 SPI FHAXRAHEZERBE Rk, EFERTMGRE, B ERIEFE disable SPI;

SPHEMUAIEIETS, SPI->CR1.CPHA=0, AKIXEUERS, MEWHe, SEIEER, RINNE
—NEREREIEER—IRE— R, BRAFEE—IUAIXZREIXS SPI->CR1.SPE %55 0 55 1
1.

SPI RIZEEUERT, WIUE SPI B DR 7728 8 H /4L units_t KBV E, REHEE DR 738
BHUE;

SPI MHLAIXRS, SPI Y DR HEFEEREN—MEG, AREHEZHI, BASHEAESIIES
BB, MNRBBE, TELEMNEN SPI &R (@Y RCC_APBRSTR2 =AY SPIMRST LK
RCC_APBRSTR1 FfJ SPI2RST/SPI3RST i {TRIMAELREIERT), EHFSAN DR {HE;

SPI fEAZENIEES DR HFRsRXHUENR R, FEAS DR EEAMANA NOP(); FfR&IE
BIh;

BN P EIRERERT SPI24(E;
= SPI {£F DMA tR=(R, E5TiEa SPI, #A/RFHE DMA,

9 SPITFT BMFA

®  EY SPIfERRATEE, TX A polling 13, RX fEF DMA 1%L,
10 IAP H%

®  PY32F030/PY32F003/PY32F002A H1, IAP BRI APP hiEEHEET, APP RI3STHiA
£ 77 F (0x80000000+VECT_TAB_PFFSET) 9 i #it &1 , % b it /5 0x80001000 , #X
VECT_TAB_OFFSET J3 0x1000, FTLAZEREN VECT_TAB_OFFSET 3 0x1000 (#define
VECT_TAB_OFFSET 0x1000)

° BOOT BEFXIHEEINS{FIF, #ith BOOT #i8kg; (BFrEETREE HRE)

o EFHEE FLASH B ENFEEFXIFINERP, BRiRRFEFX.

11 LED {EBFEHRIR

FEERRFRARRARMIRS, EEFTFF LED t&tkhd$h, & LED_CR_EHS = 1, FHfiCE GPIO &
E/9 VERY_HIGH, (&&BUT)

int main(void)

/* Reset of all peripherals, Initializes the Systick */
HAL_Init();
SET_BIT(RCC->APBENR2, RCC_APBENR2_LEDEN);
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SET BIT(LED->CR, LED_CR_EHS);
APP_GpioConfig();
}

/**
* @brief GPIO configuration
* @param None
* @retval None
*
static void APP_GpioConfig(void)
{

GPIO_InitTypeDef GPIO_InitStruct = {0};

__HAL_RCC_GPIOB_CLK_ENABLE(); /* Enable GPIOB clock
*
GPIO_InitStruct.Pin = GPIO_PIN_3;

GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP; [* Push-pull output */
GPIO_InitStruct.Pull = GPIO_NOPULL; /* Enable pull-up */
GPIO_lInitStruct.Speed = GPIO_SPEED_FREQ_VERY_HIGH; /* GPIO speed */

/* GPIO Initialization */
HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

12 DMA {ERFESEIR

® DMA WRHRIRMEEB TG BEX) DMA 88, FREEEMIRET KA, BUSSE DVA /£
LETE S

13 TIM1 (ERFESEIR
®  TIM1_CH1.TIM1_CH2 TIM1_CH3 1E&8Ef5EH{#aE, OCREF RAEE, h4rit#; TIM1_CH4
TEREfEEMERE, OCREF 5%, EMiTE WMRFZE TIM1_CH1/CH2/CH3 #1 TIM1_CH4
EERY, BREREENFE, TELREFMERATEEE OCREF,

14 FLASH {#ER3;¥SEIR

o  FLASH R3#% Page i Page S, —1 Page 2 128 235, ASHAlAHRAE Page X7 (AIEHAMD
1k 0x08005000, 0x08005080 %);

° B8R Page 5ZBIW/RST Page 2,

Puya Semiconductor 8/33
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15 Option ¥&{E

E7HY, Option E{FUVEIRE RGN FHECE, FHERFPERIF Option RIREUFIR;
BINEFERFEIES R, BRI Option PiRE, BIRTERIIE 15-1. E 152 Fim;

2ep K60 IRD SRG WD

CLEEEE LTl elelolsl =T

BAFH | MBE0OO0T
BEEY
SDK_END bit0

i RS:: \

WRP tit3 001 sector 3, 5! " N
il Snconis s SR 25E HSRIP, TR
WRP bit] 001: sector 1, THFF programf{lerase

WRP bit0 001 sector 0, SR

WRP bit15 001 sector 15, £S5HF

WRP bit14 001 sector 14, EHHF

WRP bit13 D1 sector 13, EFFH

WRP bit12 01 sector 12, XFEFS

WRP bit11 0x01: sector 11, 5

WRP bit10 001 sector 10, E5HF

chnrmm

an R2 80 9% M | e0
A Prosam werery

158 "ERFD

v

Jl0:00 soctor 7, HERY, FtiF BT program fease v

mm sector 7,

[ & 1280 Oammy Duoeze 8 (v

B 15-1 SIS Ti5#5#{F Option BRI

FLASH 7E4iE  FLASH  UID4 mm= e . z o
FBE e FlASH BXAEE Eﬂﬁ%ﬁl g | > | SEEINFEIERERS
( mm@Es7):  (41SSBEAR) (FRO0OFF (FRFFFFFR (FFFFO000)
| (emwmmna| (soemn | (suxe] (D

HFEREFR:Option byte for Flash WRP address ~ B#R&E=0x\ FFFF0000 4F% RETAE #SpAatteib=0x1FFFOESC

“TMMdrmRange): %08 B000FFF &S (WRP Enable)| |
o2& “B5E

| \ itehiSEEl(AddressRange):
_ ® 35 (AddressRange): 0 00-0x08001FFF AS(EP(WRP Enable) | | i e
(o= , PR A BHTS
| iEiB5EME(AddressRange): 0x08001000-0x08001FFF FES{RIF(WRP Disable)| b

-0x08002FFF ASEIP(WRP Enable) | [’tlga

‘ @ it:i5EM (AddressRange): O
j Hefi5EEl(AddressRange): 0x08002000-0x08002FFF FS{F7(WRP Disable) |

‘17 ® 3E1E(AddressRange): 0x08003000-0x08003FFF ESIRIP(WRP Enble)

[ HenFsEE(AddressRange): 0x08003000-0x08003FFF FCS{EH(WRP Disable)|

#AS(EP(WRP Enable) |
: 0x08004000-0x08004FFF TSR (WRP Disable)| J

| @ iiER(AddressRange): 0-0x0800SFFF AS(EF(WRP Enable) |
1 Hei5BE(AddressRange): 0x08005000-0x08005FFF TSR (WRP Disable) |

| @ 1e15EE(AddressRange): Ox 0B006FFF ASEF(WRP Enable)
\\ ienSEEl(AddressRange): 0x08006000-0x08006FFF FCS{E#(WRP Disable)|

| @ ii5EE(AddressRange): 03 0B007FFF ES(EF(WRP Enable) |
| HenEEl(AddressRange): 0x08007000-0x08007FFF F-S{R(WRP Disable)|

" 11 @ ieh5EE|(AddressRange): Ox -0x08008FFF HS{FF(WRP Enable) \’
| itEEl(AddressRange): 0x08008000-0x08008FFF F-S{E(WRP Disable)|

‘{ @ 11155 (AddressRange): ( 09FFF ASEF(WRP Enable)
[ H#eH5EM(AddressRange): 0x08009000-0x08009FFF FES{FH(WRP Disable) |

[ o sasaemmea 1. - A.AcAAAAAC e el B

[ 15-2 {8 Option S{RiF
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o IXEEEHIE Option Y, EAREEENINEYMIEREE T (RSB RINENMEEA%), B
AEEINE 15-3. B 15-4 Fis.

HERES
= paie [N sEsaeal| i Eeskn |9 Epsss
oy "
- 1.t "S5
OEEaR RSBy
reEadEtiEms): ey mESS L5
HfER AEAR Bl (ms) : 100
J 2 BMIRGSM , B
i Hr= = s =T e "
([etrioF R tardare 8 system reser | & "IESTAE RN v

B 15-3 IS TR FaIt "RIERERT

FLASH 7££8i%  FLASH umﬁrﬂsﬁ T EE
{588 FLASH BXEEE GE%E Hiesk

(2FEA T amae ] (Rt

FHErBUEYNS A VUV T EERAF IR X 2B D) gt B INFE 2 A 0 1 I 2.
T B R TR, A B R )

B IR T R
SRR

R RS 7 1.5t "FEE"
e PR SR 25 I A

EREERRIR S

AT OB S

EECFHENEREHEIIUID?

EEREEEUIDRE?

FLASHIFfEsE S AECE
WA | EIbReTen | SRR BRSER
[ EXARERRSHEA  KREGHEFBAKEIERE= | 0xFF | ~

UIDEEINZEE

iR AR
g2k, Sy
SR 2.tk "EHeEEfI

ERS/BIiE
() IR
RS RIE ERH-A?

O FEE O B |&BESR |0 ey O X
1R Fe RS IR S A B BRI Rl ?
BEEmpEE

FEE

15-4 SFIRIE "EREENT
16 LPTIM (@i =EIR

®  LPTIM{&R RSTARE IRy, PIXIZEX CNT HzasRlAfRERE 4 /1~ LSI B,

® LPTIM RI$MEA LSE BY, {#8E LSE ZRIFBES(FEE HSE,; (FIFESEMR 4, PY32F030-
E/PY32F003-E/PY32F002A-E fRATREE )
Puya Semiconductor 10/33
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e X LPTIM A RCC_CCIPR->LPTIMSEL j%&#% PCLK JBI$HIRES, FDIAARERES 1,
A LPTIM BHIRMEITRE.

® LPTIMBRIENEIRHEN Stop BILYRIE ARRMCF HEEF 4 4> LS| BFtH/EHRE. (£9%% 160 us,
B SEFHRITRIE)

o KLPTIMRIER(E, F5F41LSINHER. (495 160 us, BSFHITHRIE).

17 TIMER {ER;FES5EIR

o U PWMIEgHRY, FIZEINRERIEER.

18 RTC {ERiT=HIRN

®  {EF RTC#rhififE stop (RIHFERIREE R RE T B THA:

1) METOFEIREEAN RTC Fhitffs, FUMEREFTSERIREN 1 BHEEE RS, RE
IBHPRT, HNT—XET0E;

2) FHHNKIDFERS HPRE 7 PPRE #R040, MRINAEIREESS, FEEMR 11 RTCCLK 57
BEH N F—IX{RINFEIRTL.

Puya Semiconductor 11/33
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%1

1.1 PY32F030/PY32F003/PY3F002A{KINFEIRIN T, ERIRERIEIGFIFE(LLEE)

int main(void)

{

/* Configure system clock */
APP_SystemClockConfig();

/* Enable LPTIM and PWR clock */
LL APB1 GRP1_EnableClock(LL_APB1 GRP1 PERIPH_LPTIM1);

LL_APB1_GRP1_EnableClock(LL_APB1_GRP1_PERIPH_PWR);

/* Initialize LED and button */
BSP_LED_Init(LED3);
BSP_PB_Init(BUTTON_USER,BUTTON_MODE_GPIO);

/* Configure LPTIM clock source as LSI */
APP_LPTIMClockconf();

/* Configure and enable LPTIM */
APP_ConfigLPTIMOneShot();

/* Turn on LED */
BSP_LED_On(LED3);

/* Wait for button press */
while(BSP_PB_GetState(BUTTON_USER) != 0)

{}
APP_lwdgConfig();

/* Turn off LED */
BSP_LED_Off(LEDS3);

while (1)
{

/* Enable low power run mode */

LL PWR_EnableLowPowerRunMode();

/* Disable LPTIM */

LL_LPTIM_Disable(LPTIM1);

APP_uDelay(160); IIMZZRELCNMEND 160us LA EFER
/* Enable LPTIM */

LL_LPTIM_Enable(LPTIM1);

Puya Semiconductor
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}
{

}

/* Set autoreload value */

LL_LPTIM_SetAutoReload(LPTIM, 51);

/* Start LPTIM in one-shot mode */

LL LPTIM_StartCounter(LPTIM1,LL _LPTIM_OPERATING_MODE_ONESHOT);

/* Set SLEEPDEEP bit of Cortex System Control Register */
LL_LPM_EnableDeepSLEEP();

/* Request Wait For Interrupt */
__WFI();

LL_IWDG_ReloadCounter(IWDG);

LL_GPIO_TogglePin(GPIOA,LL_GPIO_PIN_3);
}

void APP_IwdgConfig(void)

/* Enable LSI */
LL_RCC_LSI_Enable();

while (LL_RCC_LSI_IsReady() == 0U) {; }

/* Enable IWDG */
LL_IWDG_Enable(IWDG);

/* Enable write access */
LL_IWDG_EnableWriteAccess(IWDG);

/* Set IWDG prescaler */
LL_IWDG_SetPrescaler(IWDG, LL_IWDG_PRESCALER_32); /* T=1MS */

/* Set watchdog reload counter */
LL_IWDG_SetReloadCounter(IWDG, 1000); /* 1ms*1000=1s */

/* IWDG initialization */
while (LL_IWDG_IsReady(IWDG) == 0U) {; }

/* Feed watchdog */
LL IWDG_ReloadCounter(IWDG);

/**

* @brief LPTIM clock configuration
* @param None
* @retval None

Puya Semiconductor

14/33



PR 1

AN1065

*/
static void APP_LPTIMClockconf(void)

{
/* Enable LSI */

LL_RCC_LSI_Enable();

/* Wait for LSI to be ready */
while(LL_RCC_LSI IsReady() == 0)
{}

/* Configure LS| as LPTIM clock source */
LL_RCC_SetLPTIMClockSource(LL_RCC_LPTIM1 CLKSOURCE_LSI);

/**

* @brief Configure LPTIM in one-shot mode
* @param None
* @retval None
*/
static void APP_ConfigLPTIMOneShot(void)

{
/* Configure LPTIM */

/* LPTIM prescaler: divide by 128 */
LL_LPTIM_SetPrescaler(LPTIM1,LL_LPTIM_PRESCALER_DIV128);

/* Update ARR at the end of LPTIM counting period */
LL_LPTIM_SetUpdateMode(LPTIM1,LL_LPTIM_UPDATE_MODE_ENDOFPERIOD);
/* Enable ARR interrupt */

LL_LPTIM_EnablelT_ARRM(LPTIM1);

/* Enable NVIC interrupt request */

NVIC_EnableIRQ(LPTIM1_IRQn);

NVIC_SetPriority(LPTIM1_IRQn,0);

[* Enable LPTIM */
LL_LPTIM_Enable(LPTIM1);

/* Configure auto-reload value: 51 */
LL_LPTIM_SetAutoReload(LPTIM1,51);

}
void APP_LPTIMCallback(void)
{
/*Toggle LED*/
BSP_LED_Toggle(LED3);
}
static void APP_uDelay(uint32_t Delay)
{
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uint32_t temp;
SysTick->LOAD=Delay*(SystemCoreClock/1000000);
SysTick->VAL=0x00;

SysTick->CTRL|=SysTick_CTRL_ENABLE_Msk;
do
{
temp=SysTick->CTRL;
}
while((temp&0x01)&&! (temp&(1<<16)));

SysTick->CTRL=0x00;

SysTick->VAL =0x00;
}
static void APP_SystemClockConfig(void)

{
/* Enable HSI */

LL_RCC_HSI_Enable();
while(LL_RCC_HSI_IsReady() != 1)

{

}
/* Set AHB prescaler */

LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);
/* Configure HSISYS as system clock source */

LL_RCC_SetSysClkSource(LL_RCC_SYS_CLKSOURCE_HSISYS);
while(LL_RCC_GetSysClkSource() != LL_RCC_SYS_CLKSOURCE_STATUS_HSISYS)

{

}
/* Set APB1 prescaler */

LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);

LL_InitmsTick(8000000);

/* Update system clock global variable SystemCoreClock (can also be updated by calling
SystemCoreClockUpdate function) */

LL_SetSystemCoreClock(8000000);

}
void APP_ErrorHandler(void)

{
/* Infinite loop */
while(1)

{
}
}
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1.2 PY32F030/PY32F003/PY3F002ARIIFEEIN T, ERIREEIBIGFIFE(HALE)

int main(void)

{

/* Reset of all peripherals, Initializes the Systick */
HAL_Init();

/* Clock configuration */
APP_RCCOscConfig();

/* Initialize LED */
BSP_LED Init(LED3);

/* Initialize button */
BSP_PB_nit(BUTTON_USER, BUTTON_MODE_GPIO);

/* LPTIM initialization */
APP_LPTIMInit();

/* Enable PWR */
__ HAL_RCC_PWR_CLK_ENABLE();

/* Turn on LED */
BSP_LED On(LED_GREEN);

/* Wait for button press */
while (BSP_PB_GetState(BUTTON_USER) !=0)

{
}

/* IWDG initialization */
APP_IWDGInit();

/* Turn off LED */
BSP_LED Off(LED_GREEN);

while (1)

{
/* Disable LPTIM */

_ HAL_LPTIM_DISABLE(&LPTIMCONF);

/* Enable LPTIM and interrupt, and start in single count mode */
APP_LPTIMStart();

/* Suspend Systick interrupt */
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HAL_SuspendTick();
/* Enter STOP mode with interrupt wakeup */
HAL PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON,PWR_STOPENTRY_WFI);
/* Resume Systick interrupt */
HAL_ResumeTick();
if (HAL_IWDG_Refresh(&lwdgHandle) = HAL_OK)
{

Error_Handler();

/* LED Toggle */
BSP_LED_Toggle(LED_GREEN);

static void APP_RCCOscConfig(void)
{
RCC_OsclInitTypeDef OSCINIT;

RCC_PeriphCLKInitTypeDef LPTIM_RCC;

/* LSI clock configuration */
OSCINIT.OscillatorType = RCC_OSCILLATORTYPE_LSI;  /* Set the oscillator type to LSI */

OSCINIT.LSIState = RCC_LSI_ON; /* Enable LSI */
/* Clock initialization */

if (HAL_RCC_OscConfig(&OSCINIT) != HAL OK)

{

Error_Handler();

/* LPTIM clock configuration */

LPTIM_RCC.PeriphClockSelection = RCC_PERIPHCLK_LPTIM; [* Select peripheral clock:
LPTIM */

LPTIM_RCC.LptimClockSelection = RCC_LPTIMCLKSOURCE_LSI; [* Select LPTIM clock
source: LS| */

/* Peripheral clock initialization */
if (HAL_RCCEXx_PeriphCLKConfig(&LPTIM_RCC) != HAL_OK)

{

Error_Handler();

/* Enable LPTIM clock */
__HAL_RCC_LPTIM_CLK_ENABLE();
}
static void APP_LPTIMInit(void)

{
/* LPTIM configuration */
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LPTIMCONF.Instance = LPTIM; [* LPTIM */
LPTIMCONF.Init.Prescaler = LPTIM_PRESCALER _DIV128; /* Prescaler: 128 */

LPTIMCONF.Init.UpdateMode = LPTIM_UPDATE_IMMEDIATE; /* Immediate update mode */

/* Initialize LPTIM */
if (HAL_LPTIM_Init(&LPTIMCONF) !'= HAL_OK)

{
Error_Handler();

static void APP_LPTIMStart(void)
{

/* Enable autoreload interrupt */
__ HAL_LPTIM_ENABLE_IT(&LPTIMCONF, LPTIM_IT_ARRM);

__HAL_LPTIM_DISABLE(&LPTIMCONF);
/* Delay 160us */
APP_delay us(160); AT IECRbIE AR 160us LA EFEIR

/* Enable LPTIM */
__HAL_LPTIM_ENABLE(&LPTIMCONF);

/* Load autoreload value */
__ HAL_LPTIM_AUTORELOAD_SET(&LPTIMCONF, 51);

/* Start single count mode */
__HAL_LPTIM_START_SINGLE(&LPTIMCONF);

}
static void APP_IWDGlInit(void)

{
IwdgHandle.Instance = IWDG; /* Select IWDG */

IwdgHandle.Init.Prescaler = IWDG_PRESCALER_32; /* Configure prescaler to 32 */

*/
[* Initialize IWDG */
if (HAL_IWDG_Init(&lwdgHandle) = HAL_OK)
{
APP_ErrorHandler();

static void APP_delay_us(int us)

{

IwdgHandle.Init.Reload = (1000); [* Set IWDG counter reload value to 1000, 1s

unsigned t1, t2, count, delta, sysclk; sysclk =24 ; //Modify this according to the system clock
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t1 = SysTick->VAL;
while(1)
{
t2 = SysTick->VAL;
delta = t2<t1?(t1-t2):(SysTick->LOAD - t2 + t1);
if(delta >= us * sysclk)
break;

}

void Error_Handler(void)
{
I* FoRRAEER */
while (1)
{

}
}
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Mis%2

2. PY32F030/PY32F003/PY32F002AiERYinformation X1 thiZh A Vreferint 1.2VEC{E
(Bl 4.3)

#define HAL_VREF_INT (*(uint8_t *)(Ox1fffOE23))

#define HAL_VREF_DEC (*(uint8_t *)(OX1fff0E22))

#define vref_int (*(uint8_t *)(HAL_VREF_INT)) ITFEE B EEEE
#define vref_dec (*(uint8_t *)(HAL_VREF_DEC)) IS EBEINED
float vref; II5%E8BEE

static uint8_t Bcd2ToByte(uint8_t Value)

{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)O0xF0) >> (uint8_t)0x4) * 10U ;
return (tmp + (Value & (uint8_t)Ox0F));
}
float read_1 2V(void)
{
uint8_t data_vref _int,data vref dec;
data_vref_int = Bcd2ToByte(HAL _VREF _INT);
data_vref _dec = Bcd2ToByte(HAL_VREF DEC);
IFSBILFRESME, flash 20, systick
vref = data_vref_int/10; ITESEBE
vref = vref + ((data_vref int%10)*0.1 + data_vref_dec*0.001);
return vref;
}
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PR3
3. PLLASMIIZR GeRdehAd, IAPBEEESEHIPLL

LL UTILS_CIkInitTypeDef UTILS_ClkInitStruct;
static void SYSCLK(void);

/**
* @brief The application entry point.
* @param None
* @retval None
*

int main(void)

{

SYSCLK();

#ifdef JUMP_TO_APP_BY_USER_BUTTON

/* Configure user Button */

BSP_PB_Init(BUTTON_USER, BUTTON_MODE_GPIO);

/* Check if the USER Button is pressed */
if (BSP_PB_GetState(BUTTON_USER) == 0x00)

{
JumpToAddress(APP_ADDR);

}
#endif

APP_SystemClockConfig(LL_RCC_HSICALIBRATION_24MHz, 24000000);

Bootloader_Init();

/* Infinite loop */
while (1)
{

Bootloader_ProtocolDetection();

}

}
static void SYSCLK(void)

{

/* Enable and initialize HSI */
LL_RCC_HSI_Enable();

LL_RCC_HSI_SetCalibFreq(LL_RCC_HSICALIBRATION_24MHz);
while(LL_RCC_HSI_IsReady() '= 1)

{
}

LL_PLL_ConfigSystemClock_HSI(&UTILS_CIkInitStruct);
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/* Set AHB prescaler */
LL RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

/* Configure HSISYS as system clock and initialize it */
LL_RCC_SetSysClkSource(LL_RCC_SYS CLKSOURCE_PLL);
while(LL_RCC_GetSysClkSource() = LL_RCC_SYS_CLKSOURCE_STATUS_PLL)

{
}

/* Set APB1 prescaler and initialize it */
LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);
/* Update system clock global variable SystemCoreClock (can also be updated by calling

SystemCoreClockUpdate function) */

}

LL_SetSystemCoreClock(48000000);

void APP_SystemClockConfig(uint32_t Value, uint32_t HCLKFrequency)

{

I* HS| (ERER AR
LL_RCC_HSI_Enable();

LL_RCC_HSI_SetCalibFreq(Value);
while(LL_RCC_HSI_IsReady() != 1)
{
}

I* IZE AHB 331 */
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK DIV_1);
I* BEE HSISYS NRFRIH AR */

LL_RCC_SetSysClkSource(LL_RCC_SYS_CLKSOURCE_HSISYS);
while(LL_RCC_GetSysClkSource() '=LL_RCC_SYS CLKSOURCE_STATUS HSISYS)

{
}

LL_FLASH_SetLatency(LL_FLASH_LATENCY_0);

I* iRE APBL THIURAIAML */

LL RCC_SetAPBl1Prescaler(LL_RCC_APB1 DIV_1);

I* EFRSAhE BT E SystemCoreClock(tBATLUEIZ VAR SystemCoreClockUpdate EREIEEFHT) */
LL_SetSystemCoreClock(HCLKFrequency);
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Mik4
4.1 PY32F030/PY32F003/PY3F002A{RINFEIEIN T, LSEMJILPTIMAY$EERIIREEIEIR
BUFR(LLEE)

int main(void)

{

/* Configure system clock */
APP_SystemClockConfig();

/* Enable LPTIM and PWR clock */
LL_APB1 _GRP1_EnableClock(LL_APB1 GRP1 PERIPH_LPTIM1);

LL_APB1_GRP1_EnableClock(LL_APB1_GRP1_PERIPH_PWR);

/* Initialize LED and button */

BSP_LED_Init(LED3);
BSP_PB_Init(BUTTON_USER,BUTTON_MODE_GPIO);
/* Configure LPTIM clock source as LSI */

APP_LPTIMClockconf();

/* Configure and enable LPTIM */
APP_ConfigLPTIMOneShot();

/* Turn on LED */
BSP_LED On(LED3);

/* Wait for button press */
while(BSP_PB_GetState(BUTTON_USER) != 0)

{
APP_lwdgConfig();
/* Turn off LED */

BSP_LED_Off(LED3);

while (1)
{

/* Enable low power run mode */
LL_PWR_EnableLowPowerRunMode();
/* Disable LPTIM */
LL_LPTIM_Disable(LPTIM1);
APP_uDelay(160);  //4JR{EILLAMENN 160us LA EFER

/* Enable LPTIM */
LL_LPTIM_Enable(LPTIM1);

/* Set autoreload value */
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LL_LPTIM_SetAutoReload(LPTIM, 51);

/* Start LPTIM in one-shot mode */
LL LPTIM_StartCounter(LPTIM1,LL LPTIM_OPERATING_MODE_ONESHOT);

/* Set SLEEPDEEP bit of Cortex System Control Register */
LL_LPM_EnableDeepSLEEP();

/* Request Wait For Interrupt */

__WFI();
LL_IWDG_ReloadCounter(IWDG);
LL_GPIO_TogglePin(GPIOA,LL_GPIO_PIN_3);

}

}
void APP_IwdgConfig(void)

{
/* Enable LSI */

LL RCC_LSI _Enable();
while (LL_RCC_LSI IsReady() ==0U) {; }

/* Enable IWDG */
LL IWDG_Enable(IWDG);

/* Enable write access */
LL_IWDG_EnableWriteAccess(IWDG);

/* Set IWDG prescaler */
LL_IWDG_SetPrescaler(IWDG, LL_IWDG_PRESCALER_32); /* T=1MS*

/* Set watchdog reload counter */
LL_IWDG_SetReloadCounter(IWDG, 1000); /* 1ms*1000=1s */

/* IWDG initialization */
while (LL_IWDG_IsReady(IWDG) == 0U) {; }

/* Feed watchdog */
LL_IWDG_ReloadCounter(IWDG);

}
/**
* @brief LPTIM clock configuration
* @param None
* @retval None
*/
static void APP_LPTIMClockconf(void)
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{
LL_PWR_EnableBkUpAccess();

while(LL_PWR_IsEnabledBkUpAccess() == 0)
{
}

LL_RCC_LSE_Enable();

while (LL_RCC_LSE_IsReady() |= 1)
{

}

LL _PWR_DisableBkUpAccess();
LL APB1 _GRP1 DisableClock(LL_APB1 GRP1 PERIPH PWR);

/* Configure LSl as LPTIM clock source */
LL RCC_SetLPTIMClockSource(LL_RCC LPTIM1 CLKSOURCE_LSE);

/**

* @brief Configure LPTIM in one-shot mode
* @param None
* @retval None
*/
static void APP_ConfigLPTIMOneShot(void)

{
/* Configure LPTIM */

/* LPTIM prescaler: divide by 128 */
LL_LPTIM_SetPrescaler(LPTIM1,LL_LPTIM_PRESCALER_DIV128);

/* Update ARR at the end of LPTIM counting period */
LL_LPTIM_SetUpdateMode(LPTIM1,LL_LPTIM_UPDATE_MODE_ENDOFPERIOD);

/* Enable ARR interrupt */
LL_LPTIM_EnablelT_ARRM(LPTIM1);

/* Enable NVIC interrupt request */
NVIC_EnablelRQ(LPTIM1_IRQn);

NVIC_SetPriority(LPTIM1_IRQn,0);

/* Enable LPTIM */
LL_LPTIM_Enable(LPTIM1);

/* Configure auto-reload value: 51 */
LL_LPTIM_SetAutoReload(LPTIM1,51);

/**
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* @brief LPTIM ARR interrupt callback function
* @param None
* @retval None
*
void APP_LPTIMCallback(void)

{
/*Toggle LED*/

BSP_LED_Toggle(LED3);

/**
* @brief Microsecond delay function
* @param Delay; delay value
* @retval None
*/
static void APP_uDelay(uint32_t Delay)

{
uint32_t temp;

SysTick->LOAD=Delay*(SystemCoreClock/1000000);
SysTick->VAL=0x00;

SysTick->CTRL|=SysTick_ CTRL_ENABLE_Msk;
do
{
temp=SysTick->CTRL;
}
while((temp&0x01)&&! (temp&(1<<16)));

SysTick->CTRL=0x00;
SysTick->VAL =0x00;

/**
* @brief System clock configuration function
* @param None
* @retval None
*/
static void APP_SystemClockConfig(void)
{
/* Enable HSI */

LL_RCC_HSI_Enable();

while(LL_RCC_HSI_IsReady() '= 1)
{

}
LL_RCC_HSE_Enable();

LL_RCC_HSE_SetFregRegion(LL_RCC_HSE_16_32MHz);
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while(LL_RCC_HSE_IsReady() |= 1)
{
}

/* Set AHB prescaler */
LL RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

/* Configure HSISYS as system clock source */
LL_RCC_SetSysClkSource(LL_RCC_SYS_CLKSOURCE_HSISYS);

while(LL_RCC_GetSysClkSource() != LL_RCC_SYS_CLKSOURCE_STATUS_HSISYS)
{
}

/* Set APB1 prescaler */
LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);

LL_InitImsTick(8000000);

/* Update system clock global variable SystemCoreClock (can also be updated by calling
SystemCoreClockUpdate function) */

LL_SetSystemCoreClock(8000000);

/**

* @brief This function is executed in case of error occurrence.
* @param None

* @retval None

*/

void APP_ErrorHandler(void)

{
/* Infinite loop */
while(1)

{
}
}
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BUFE(HALEE)

int main(void)

{

/* Reset of all peripherals, Initializes the Systick */
HAL_Init();

APP_SystemClockConfig();

/* Clock configuration */
APP_RCCOscConfig();

__HAL_RCC_LSI_ENABLE();

/* Initialize LED */
BSP_LED_Init(LED3);

/* Initialize button */
BSP_PB_Init(BUTTON_USER, BUTTON_MODE_GPIO);

/* LPTIM initialization */
APP_LPTIMInit();

/* Enable PWR */

/* Turn on LED */
BSP_LED_On(LED_GREEN);

/* Wait for button press */
while (BSP_PB_GetState(BUTTON_USER) != 0)

{
}

/* IWDG initialization */
APP_IWDGInit();

/* Turn off LED */
BSP_LED_Off(LED_GREEN);

while (1)

{
/* Disable LPTIM */

_ HAL_LPTIM_DISABLE(&LPTIMCONF);

Puya Semiconductor

29/33



B 4 AN1065

/* Enable LPTIM and interrupt, and start in single count mode */
APP_LPTIMStart();

/* Suspend Systick interrupt */
HAL_SuspendTick();
/* Enter STOP mode with interrupt wakeup */
HAL PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON,PWR_STOPENTRY_WFI);
/* Resume Systick interrupt */
HAL_ResumeTick();
if (HAL_IWDG_Refresh(&lwdgHandle) = HAL_OK)
{

Error_Handler();

/* LED Toggle */
BSP_LED_Toggle(LED_GREEN);

static void APP_RCCOscConfig(void)
{
RCC_OsclnitTypeDef OSCINIT;

RCC_PeriphCLKInitTypeDef LPTIM_RCC;

/* LSI clock configuration */
OSCINIT.OscillatorType = RCC_OSCILLATORTYPE_LSE; /* Set the oscillator type to LSE*/

OSCINIT.LSEState = RCC_LSE_ON; I* Enable LSE */
/* Clock initialization */
if (HAL_RCC_OscConfig(&OSCINIT) != HAL_OK)
{
Error_Handler();

/* LPTIM clock configuration */

LPTIM_RCC.PeriphClockSelection = RCC_PERIPHCLK _LPTIM; [* Select peripheral clock:
LPTIM */

LPTIM_RCC.LptimClockSelection = RCC_LPTIMCLKSOURCE_LSE; /* Select LPTIM clock
source: LSE */

/* Peripheral clock initialization */

if (HAL_RCCEx_PeriphCLKConfig(&LPTIM_RCC) != HAL_OK)

{
Error_Handler();
}
static void APP_SystemClockConfig(void)
{
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RCC_OsclInitTypeDef RCC_OsclnitStruct = {0};
RCC_ClkInitTypeDef RCC_CIkInitStruct = {0};

/* Configure clock sources HSE/HSI/LSE/LSI */
RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSE |
RCC_OSCILLATORTYPE_HSI | RCC_OSCILLATORTYPE_LSI | RCC_OSCILLATORTYPE_LSE;

RCC_OsclnitStruct.HSIState = RCC_HSI_ON;
/* Enable HSI */

RCC_OsclnitStruct.HSIDiv = RCC_HSI_DIV1;
/* HSI not divided */
RCC_OsclnitStruct.HSICalibrationValue = RCC_HSICALIBRATION_24MHz;
/* Configure HSI output clock as 8MHz */
RCC_OsclnitStruct. HSEState = RCC_HSE_ON;
/* Enable HSE */
RCC_OsclnitStruct. HSEFreq = RCC_HSE_16 _32MHz;
/* HSE frequency range 16MHz to 32MHz */
RCC_OsclnitStruct.LSIState = RCC_LSI_OFF;
/* Disable LSI */
RCC_OsclnitStruct.LSEState = RCC_LSE_OFF;
/* Enable LSE */
RCC_OsclnitStruct.LSEDriver = RCC_ECSCR_LSE_DRIVER 1;
/* LSE with default driving capability */

RCC_OsclnitStruct.PLL.PLLState = RCC_PLL OFF;
/* Disable PLL */
/* Initialize RCC oscillator */
if (HAL_RCC_OscConfig(&RCC_OsclnitStruct) != HAL_OK)

{
APP_ErrorHandler();

/* Initialize CPU, AHB, and APB bus clocks */
RCC_ClklInitStruct.ClockType = RCC_CLOCKTYPE_HCLK | RCC_CLOCKTYPE_SYSCLK |
RCC_CLOCKTYPE_PCLK1; /*RCC system clock types */

RCC_CIKkInitStruct. SYSCLKSource = RCC_SYSCLKSOURCE_HSI;
/* SYSCLK source selection as LSE */

RCC_ClIklInitStruct. AHBCLKDivider = RCC_SYSCLK DIV1;
/* AHB clock not divided */

RCC_ClIKklInitStruct. APB1CLKDivider = RCC_HCLK DIV1;
/* APB clock not divided */

/* Initialize RCC system clock (FLASH_LATENCY_0=24M or below; FLASH_LATENCY_1=48M) */
if (HAL_RCC_ClockConfig(&RCC_ClIkInitStruct, FLASH_LATENCY_0) != HAL_OK)
{

APP_ErrorHandler();

}

}

Puya Semiconductor 31/33




bR 4

AN1065

/* Enable LPTIM clock */
__HAL RCC_LPTIM_CLK ENABLE();

}
static void APP_LPTIMInit(void)

{
/* LPTIM configuration */

LPTIMCONF.Instance = LPTIM; [* LPTIM */
LPTIMCONF.Init.Prescaler = LPTIM_PRESCALER_DIV128; /* Prescaler: 128 */

LPTIMCONF.Init.UpdateMode = LPTIM_UPDATE_IMMEDIATE; /* Immediate update mode */

/* Initialize LPTIM */
if (HAL_LPTIM_Init(&LPTIMCONF) != HAL_OK)

{

Error_Handler();

static void APP_LPTIMStart(void)
{

/* Enable autoreload interrupt */
__HAL_LPTIM_ENABLE_IT(&LPTIMCONF, LPTIM_IT_ARRM);

__HAL_LPTIM_DISABLE(&LPTIMCONF);
/* Delay 160us */
APP_delay_us(160); 1A RIEILEREIEAN 160us LA EFER

/* Enable LPTIM */
__HAL_LPTIM_ENABLE(&LPTIMCONF);

/* Load autoreload value */
__ HAL_LPTIM_AUTORELOAD_SET(&LPTIMCONF, 51);

/* Start single count mode */
__HAL _LPTIM_START_SINGLE(&LPTIMCONF);

static void APP_IWDGInit(void)
{
IwdgHandle.Instance = IWDG; /* Select IWDG */

IwdgHandle.Init.Prescaler = IWDG_PRESCALER_32; /* Configure prescaler to 32 */

*/
[* Initialize IWDG */
if (HAL_IWDG_Init(&lwdgHandle) = HAL_OK)
{
APP_ErrorHandler();

IwdgHandle.Init.Reload = (1000); /* Set IWDG counter reload value to 1000, 1s
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static void APP_delay_us(int us)
{

unsigned t1, t2, count, delta, sysclk;

t1 = SysTick->VAL;
while(1)
{

t2 = SysTick->VAL;

if(delta >= us * sysclk)
break;

void Error_Handler(void)
{

I* FoRRAEER */

while (1)

{

}
}

sysclk =24 ;

delta = t2<t1?(t1-t2):(SysTick->LOAD - t2 + t1);

/IModify this according to the system clock
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