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PY32F030_PY32F003_PY32F002A ZE5RIN FiFEEEIN AN1065

1 PWR (ERiEEER

°* NTIRBRGSEMLREREE PTG,
o  HEFEFYE Option IERER MFRIESLIMERKIHR B PimtHAda);

o —BfFREEI M, WHFLEXRA, FRLMERINFEEINT, HEM LPTIM ERJIREE, WY& HT
R, (PIRESEMR1)

®  MCU j# Stop ZEIZEXH systick FBT(HAL_SuspendTick());

®  CPURHSER, EXTIRRAIRIFHA CPU BI$kER—MIPREZ A DIRAIFZMT, £ Sleep
BRIV TERAEMIREE CPU, SRIREERN, FEMEMAHURE,

2 GPIO 5|iIfEREEERIN

® 5 GPIO ARERHEIE-0.3 VRIRAE, XSRS, SRETIHRTIREEINERIRE AD I8ERT 10
H;

® A GPIO 3IMAYBNRBERSET Vec+0.3 V;

®  BOOTO H(HISAFEAIRHEEFEENBEF(BIEEREENER GPIO KEE), BNSH
BOOTLOADER;

o A GPIO FEMAIGHIAETEREMREN 0, BRIBERETE.

3 ADC {ERiEEFRIR

3.1 ADC S4B E
® ADC #IfA{tHlHRIN ADC_FORCE_RESET, HHR¥IAMATH;
® ADC FEMA[FREARERE, EEFRERENSKM;
® ADCEHhEERET 16 MHz LIT, TR ADC RS,
® ADC fFRESFEEIGN 8 1 ADC RI$HARERT, ATTLAFREEEHR, BNSRNIRIESRE;

® GPIO ERIKMMATIFERISFNE ADC RIFER(GINNEBEET, ENEIRE BT IURHRAR
¥ ADC, SETEHIDENS MRS EEBAN 10-100 Q FBBIH, AIRIESSARIBERHITEE),

® ADC {FREEHEARERRE, TESN ADC IR, AFEFWIMHI ADC, RfE/E51 ADC;
® ADC fEEE B NESRIRIV T, (NEREE 0 B, LEFEFsIR T,
® ADC EEURIEH T, BIREERE, TREH{ERE ADC 1ER (ADC_EN = 1), A BEFHA T —IREEIL,
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4

3.2 ADC T@4EeE

® ADC BEBEAREESTF Vec+0.3 V(BIE ADC BiEkELE N AD IHaE), BN ADC FERE.

3.3 Vreferint 1.2 V

® HF Vreferint 1.2 V SCMEMKBTE FLASH 5fd information X1#(0x1FFFOE20), (& 16 2L
B, 1K 16 fI2/RAD) , 1B Vreferint 1.2 V BUTZFR IR 2:

Memaory 1 b |

Address: |0« 1FFFOE20

[p=1FFFOE20: 1207EDFE|FFFFFFEF FFFFFFFF FEFFFFFF FFFFFFFF FFFFEFFF FFFFFFFF FFFFFFFF 0000110E 0000310E 000052F9
TR PSP 0000930C 00000383 0000046E FFFFFFFF FFFFFFFF FFFFFFFE FFFFFFFF FFFFFFFF FFFFFFFF FEFFFEFF
0x1FFFOET8: FFFFFFFF FFFFFFFF 4155BEAR FFOQ0OFF FFFFFFFF 0000FFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFEEF
0% 1FFFOER4: FFFFFFFF FFFFFFFF FEFFFFFF FEFFFFFF FFFFFFFF FFFFFFFF FFFFFEFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFEEFF
0x1FFFOEDO: FFFFFFFF FFFFFFFF FEFFFFFF FEFFFFFF FFFFFFFF FFFFFFFF FFFFFEFF FFFFFFFF FEFFFFFF FFFFFEFF FEFFFEFF
0x1FFFOEFC: FEFFFFFF 0000111E 0000311E 00005303 00007320 0000931C 000003B3 0000046E 00481E1E 0120001E 000036E0
0x1FFFOF28: 00003680 03200FA0 00903C3C 0240003C 00006DE0 00006DE0 06401F40 01207878 04800073 0000ODACO 000ODACO
0x1FFFOF54: OCS03ES0 Ol8FAEAE 063900A6 O0012EEC 000L2EEC 11485668 01BOB4B4 06C000B4 00014820 00014820 12C05DCO
0x1FFFOF20: SSAARASS AASSSSAR SSAARRASS AASSSSAR FFFFO000 FFFFO000 FFFFFEFF FFFFFFFF CEF2310D FEEGQ11§ FFFFFEFF
0x1FFFOFAC: FFFFFFFF FFFFFFFF FEFFFFFF EF3FL0CO FFOFOOFQ FFTFO080 FFFFO000 FCBBO344 FFFT0008 FFFl000E FEFFEEFF
0x1FFFOFDS: FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF 60001000 FF 22
0x1FFF1004: ? ? 22 2 ?
0x1FFF1030: 22722727 227222227 227 22272222 22727227 ? ? 22722727 2
0x1FFF105C: :
0x1FFF1088:
0x1FFF10B4: ? ? ? ? ? ?
0x1FFF10EQ: ? 227222227 227 22272222 22722727 7 77 22227222 72227727 ?
Ow I FEEI IO, 227772722327 9992332 _D323IIFD _IIIFIIFDD _IWIIFIRD 2232V _IFIDD 222233232927 23 2 2239929279

gaca

®  TERHE Vreferint 1.2V fURT®, 81T ADC KRS B AR B HRNEREDFE 20us, Hi&
T

a) FREDHEE;
b) PBEADCHIRT SRR,
c) IRSADCREERELER.
SEEIERIENT RN T
tCONV = Rt£RIE) + (BEHESDHERE+0.5) x ADC BIShEHA
f5ugn:
¥ ADC_CLK = 12MHz, 3§ 12 (i, BRHASE 239.5 4 ADC RéH/EHA:

tCONV = (239.5+12.5) x ADC H3§hEJHA= 252 x ADC A3$¥HEHA = 21 us

12C (=R

12C FEA9RHS B PFO. PF1 {8 SCL. SDA J5, BUSY itiAZ&3Z 10 ARMEE 1, §208 12C &
A, BERE 10 OPBHEEM—IX 12C IR, £ BUSY (iLEF,;

12C MHIERIE—IEERS, EHEF RIS buffer S50 1, FRLUMNYEIE LRl EsR
¥ak, buffer 185t

12C BN, EVIERMIETR, &E—1MFTIEVARE ACK, MLHAT Stop i, AIfER
NACK Fhliff{F Stop FRlfEEeRIEH. ((URBSEUT)
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void 12C1_IRQHandler(void)

{
HAL_12C_EV_IRQHandler(&l2cHandle);

HAL_I2C_ER_IRQHandler(&l2cHandle);

5 COMP (ERiEEFEIT

o (ERALUIRES 2 FERRIERELLRES 1 B9 SCALER_EN, (({iB&E4T)

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)
{
}
}

6 RCC [ERiIEEIR

®  PLL REEM 24 MHz (25573 48 MHz;

®  FET PLL, FLASH_LATENCY EEiREN 1;

e PLLENIRRIZEXT, FEEITHES HSI;

® 48 MHz, IAP BKEAIRHZERIT PLLBIESEIIR 3);
®  EMATH HSI AZFFDIR;

o TEEEBHTHIET, AZEINER HSE #1 LSE, MXTHNAA, BN NSMER TEA HSE,
IEMSTAE TER HSI. (E ABIEE)

7 SPI &iEFIHEIL

o SPIENENEBN—SHELS—TH, KHBEERE T
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® (M SPI NIRRT HEF(EREE R, HEFFERRERE, BB 4RIEEZE disable SPI;

®  SPIFNEENBNFEDRISZS A 0x00, TEXY DR ZFa— T iamaEiE* ((__IO uint8_t
*) &SPI1->DR)) = byte, BJEEIX/MEIEE;

®  SPI{EAFHIEES DR HEEEAXEIENZ, FEAES DR FEHMNN NOP(); MiRAIX
BI0;

o ENUEFHEEFRAEHRIT SPIRE;

® 4 SPI{FEMH DMARI(RT, FH5LEE1 SPI, ASFHE DMA,

8 SPITFT BMNH

o Y SPIEMEATHE, TX{ER poling 83, RX{#F DMA 1Z=,

9 IAP A%

®  PY32F030/PY32F003/PY32F002A F1, AP BkiEZ| APP FREEEFRTERIRET, APP I35l
£ 77 F (0x80000000+VECT _TAB_PFFSET) A9 #tb fit & , % #b 2t 5 0x80001000 , #¥
VECT_TAB_OFFSET 3 0x1000, FrLAZEENX VECT _TAB_OFFSET 3 0x1000 (#define
VECT_TAB_OFFSET 0x1000) ;

® BOOT EFXIHEZEEINSIFIP, #R BOOT HiEk, (BRFrEEMREELRSE)
o EFPAETS FLASH BFFRHEEFXENSRF, EBRiREMFEFX.

10 LED (iS5

o  TEHNERKERRMIAT, FEFTFF LED i&RATEh, &fZLED_CR_EHS = 1, FHEE GPIO I&
E/9 VERY_HIGH, (&&{BT)
int main(void)
{

/* Reset of all peripherals, Initializes the Systick */

HAL_Init();
SET_BIT(RCC->APBENR2, RCC_APBENR2_LEDEN);
SET_BIT(LED->CR, LED_CR_EHS);
APP_GpioConfig();

}

/**
* @brief GPIO configuration
* @param None
* @retval None
*/
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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_InitStruct.Speed = GPIO_SPEED_FREQ_VERY_HIGH; * GPIO speed */

/* GPIO Initialization */

HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

11 FLASH {E@;¥==EIR

®  FLASH R37#5 Page #f1 Page 5, —/ Page &£ 128 =15, i2ialBI AL Page X7 (A2MHAHE
it 0x08005000, 0x08005080 £);

° BX Page 5ZHIW/RST Page #2,

12 Option {E

®  E7HY, Option EMFRIEIRGRIEINIFHHECE, FERFPEIF Option RIREUFR;
* BINEFRERFEESMHRIN, SR Option PIRE, BARSRINE 12-1. B 12-2 frk;

2eE BGE IRAD SRG M)

EEHEREROEEEREAaEEE swis
7 &% 9\ 9 R == R EA a2 R 80 COR 8N | A0 Sam wane
£ wrace| B avon | B prosem memen

BT | AL BE 0000 170 00 00 7F FF 0000 xh 128 OaEnd Daees D6y e
REEY " RAREARESTAM FRIERESN) n

SDK_END bito 1.5 "BERTFD

WRP i3 0x01: sector 3, XERF \ » 4V
kil Sl e 2.mih ﬁ%f%}Pn, ZSniotideg
WRP bit] 001 sector 1, XHFF programf{lerase

WRP bit15 001 sector 15, E5FF

WRP bit14 0x01: sector 14, ES5HF

WRP bit13 01 sector 13, FFH

WRP bit12 OxD1: sector 12, EFFP

WRP bit11 0x01: sector 11, X5RIF

WRP tit10 0x01: sector 10, E5EF

WRP bit9 0x01: sector 9, XSRF

001

12-1 BT 584 Option BRIF
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|

FLASH 7E5i%
R FLASH BRERE RES

FLASH

o BERE | — 1 i miase

— %

(emmmmna) (xmsn] [(Suse) .KS)\

IH=E&ZFR:Option byte for Flash WRP address

Eﬁé-()x— 475 REEA iSattent=0x1FFFOESC

mmb"ﬁ(AddressRange):

HeSEE (AddressRange):

0x08000000-0x08000FFF ﬁ?ﬁFMRP Enable)

0x08000000 0x08000FFF ?%’&]P(WRP D¢sable) \ 2 E uﬁv% {%
— ATARRY

@ itiSEE (AddressRange):
5B (AddressRange):

@ iteh5EE(AddressRange):

0x08001000—0x08001FFF ﬁ%ﬁ'&P(WRP Enable) |
0x08001000—0x08001 FFF FZS{#F(WRP Disable) ‘ f;?;t}b\ L TE

0x08002000-0x08002FFF HES{FF(WRP Enable)

i&ﬁbBl(AddressRange):

| . HQ’JJB’ET.E(AddressRange):

0x08002000-0x08002FFF FES{F4(WRP Disable)

0x08003000-0x08003FFF E’E_y%(WRP Enable)

it!’.ilt?‘l(AddressRange):

Ox08003000 0x08003FFF ;’%@IF‘(WRP Drsable)

iehiERE(AddressRange): 0x08004000- 0)(08004FFF F%{%}F(WRP Disable)

| @ ittHSEE(AddressRange): 0x08005000—0x08005FFF BS{FP(WRP Enable) |
ﬁgnbe,l(AddressRange) 0x08005000 0x08005FFF ?’%’W(WRP Disable)

|
|
. HelitSEEl(AddressRange): 0)(()8004000—0)(08004FFF HS{FF(WRP Enable) l

| . m(AddressRange): 0x08006000—0x08006FFF BSHEFP(WRP Enable)

mb’ﬁ,(AddressRange): 0x08006000-0x08006FFF FTS{FP(WRP Disable) ‘

. ﬁﬁnb'ﬁﬁ(AddressRange)

M>E..(AddressRange)

. its315BE(AddressRange):
HEHEEl(AddressRange):

0x08007000—0x08007FFF BS{FF(WRP Enable)

0x08007000-0x08007FFF F=S{RH(WRP Disable)

0x08008000-0x08008FFF HS{FF(WRP Enable)
0x08008000-0x08008FFF EW(WRP Disable)

. mtfé.ﬁ(AddressRange)

0x08009000 0x08009FFF BS{FFP(WRP Enable)

‘ il!’.i]be,l(AddressRange) 0x08009000-0x0B00SFFF TSP (WRP Drsable)

[l 3 sl =B A Ao oD A ALARAAAAAA AADANAACCE =D L4 AAIDD Fe -l )

B 12-2 {384 Option S{RIF

o IXBEEFRIE Option BY, EAILEREEIhAE BROH(RERYERNEMEELR), B
ERNE] 12-3. 12-4 73,
HEMRERE
= g [N gEsopu il et |9 mrses

MR B

TRE ESHEdEH"

OEEm R R

LRI Es): 100 P

iR AER ) 100
Sising / emth "EBEHNRAEEN" , BR
(RSB i tardware & system resed) | 55 "JRtE el RRI G R y

12-3 SIS TIH#MFaiE "miERER O R

Puya Semiconductor
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FLASH 7E4Eif  FLASH UID%BI’E\ BT EIE
FiESE FLASH BXE#RE mREE I

1 (e epEe) (st

IREBURYNG A |UUU AR X R O e i BB AR =2 1 IE 1 .
R S R P TS 50 B P e )

SRR R R R
=

R RHEERS 7 1. "FhEE"
6 426 TSR 55 I B I FFARE R

KR EEERIRE L7

SRR LR 2

SRS FHUID?

SEASISEUIDRRA?

FLASHIFiASS A B

| AxamAeEn || EKkaen | [S30E—R | BESEH
O HHAZXEAHEA  RREFRRERKERETFE= | 0xFF | -
UIDEENNE R E

ﬁhﬁ%&iﬁﬁﬁaé Lk 7
AR 2Rt "EHEEEN

250/ RS
OF ezt
BTSRRI IR ER A2

O FHEE OELIE |® O Xk O X
e e D i AN =R =N S D AYAEY
Sl i

ThEE

12-4 HRUEME "SBeeEf”
13 LPTIM {E;FE==EIR

®  LPTIM {&EF] RSTARE IgeRdy, FIRIZEX CNT ZH7asrlafRE=isiE 4 /> LS| Bgét;

° LPTIM BI$EA LSE BY, {#8E LSE ZRIBESCERE HSE; (FIFES*EMizR 4, PY32F030-
E/PY32F003-E/PY32F002A-E [RAFEEIIRE)

e X |PTIM{#F RCC_CCIPR->LPTIMSEL 3Rj%#E PCLK ARTSHRATS, AOSNFEERERN 1,
BN LPTIM BHRMIE TRE.
13.1 LPTIM &EEEET,

® LPTIMESARIERHAN STOP BILLE ARRMCF FHFEERF 14> LS| RHEHA*PSC &&L, (£9
% 40 us*PSC, BLETERHUTATIAE])

® XLPTIMHER(E, FFRF4 1 LSIBHHEFHIPSC R¥., (497 160 us*PSC, BIEFHUT
G 1))

13.2 LPTIM Ba)RiEzE

® LPTIMBRIZAEXEN Stop BIL/LE ARRMCF F3FHEERF 3 4> LSI BfthEHA. (£975 120 us,
BESEFHITRIE)

o NLPTIMHERIE, FFF4LSIIHEHER. (£9% 160 us, AISFEFHITETE)

Puya Semiconductor 9/33
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14 TIM1 {ERFESEIR

®  TIM1_CH1 TIM1_CH2 TIM1_CH3 {E£ERE/5E#{EERE, OCREF ARiBZ, 4r4EIT4L; TIM1_CH4
TERESEMFEE, OCREF 5%, EfMTE, WRFE TIM1_CH1/CH2/CH3 F1 TIM1_CH4
E5RY, BREREENRTE TELEFhERFAEE OCREF,

15 DMA {ERiFEHIRN

® DMA WRTEERSThEZ 86X DMA 88, TREEEEIREFXA, BUESEH DVA £
ETE S

Puya Semiconductor 10/33
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16 KRAHSA

1S HEHH BEics

V1.0 2024.03.28 | WK

V1.1 2024.06.06 | &1, 4. 9. 11 EPRE
S8 FLASH, LPTIM, TIM1 %5

V1.2 2024.10.15 B3, 4 SEE, SIHEE. THY
& 1. 2. 3, 4. 5. 6. 7. 9, 10, 12FET
WEE 1581

V1.3 2025.06.16 | {£¥ PWR. LPTIM, RCC EHHZA

PUY)

Puya Semiconductor Co., Ltd.

A B8
EEFSIRERSRNERAT (LUTEMR: “Puya” ) REEK. HIE. &8, 88 Puya P mfl/Ed< 3 REANF], BASBTEN. BFRAE
TERERE RIVRITEXER.
Puya = kiETT BRI HIE SRS THER.
FF33 Puya FmiSEFERFESS, RNEATRECEEESE =ML, Puya MEHIRSSIFERMIMSS AR IRE.
Puya TEILAR FAHARMR AR e /5=
Puya F=miIEE, EHSHRSIMNER—E, Puya W= maYHTIRIE BT,
HI™HE Puya 8 Puya tRREVE SR E BRI, AR mEiRS BRI NESBREENMT.
RIEPRYE BB BIRIRIMRATRIER.

EEFSR LS ROBIRAT - (REFRENF]

Puya Semiconductor 11/33




Bl AN1065

Misk1

1.1 PY32F030/PY32F003/PY3F002AKINFEIRN 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)

{t
APP_IwdgConfig();

/* 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(120); I1AZRIEERAMENN 120us LA EFER
/* Enable LPTIM */

LL_LPTIM_Enable(LPTIM1);

Puya Semiconductor 12/33
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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 13/33
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*/
static void APP_LPTIMClockconf(void)

{
/* Enable LSI */

LL_RCC_LSI_Enable();

/* Wait for LSI to be ready */
while(LL_RCC_LSI IsReady() == 0)
{1

/* Configure LSI 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_EnablelRQ(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)

Puya Semiconductor 14/33
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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_InitLmsTick(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/PY3F002ARIIFEIRIN T, ERIREEIBIGFIFE(HALEE)

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_Init(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();
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/* Suspend Systick interrupt */
HAL_SuspendTick();
/* Enter STOP mode with interrupt wakeup */

HAL_PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON,PWR_STOPENTRY_W
FI);
/* 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_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: LSI */

[* Peripheral clock initialization */

if (HAL_RCCEx_PeriphCLKConfig(&LPTIM_RCC) != HAL_OK)

{

Error_Handler();
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/* 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 120us */
APP_delay_us(120); A SRTEICAMENN 120us 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_IWDGlInit(void)
{
IwdgHandle.Instance = IWDG; /* Select IWDG */
IwdgHandle.Init.Prescaler = IWDG_PRESCALER_32; /* Configure prescaler to 32 */
IwdgHandle.Init.Reload = (1000); /* Set IWDG counter reload value to
1000, 1s */

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

static void APP_delay_us(int us)
{

unsigned t1, t2, count, delta, sysclk;
clock

tl = 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* FoBRAEIA */

while (1)

{

}
}

sysclk =24 ;

/IModify this according to the system
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Misk2

2. PY32F030/PY32F003/PY32F002AiE information i H{ZHAdVreferint 1.2VECIE
(B{ithiit 713.3)

#define HAL_VREF_INT (*(uint8_t *)(Ox1fffOE23))
#define HAL_VREF_DEC (*(uint8_t *)(Ox1fffOE22))

#define vref_int (*(uint8_t *)(HAL_VREF_INT)) IITEI S FEEE D
#define vref_dec (*(uint8_t *)(HAL_VREF_DEC)) ITE S8 ENSERD
float vref; IIBE8BEE

static uint8_t Bcd2ToByte(uint8_t Value)

{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)OxF0) >> (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);
IIAIYaLERB SN, flash #20, systick
vref = data_vref_int/10; ITESE8E
vref = vref + ((data_vref_int%10)*0.1 + data_vref_dec*0.001);
return vref;
}
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BfisR3
3. PLLASMIZR GRS ShAS, IAPBEEESEHIPLL

LL_UTILS_CIkInitTypeDef UTILS_CIKInitStruct;
static void SYSCLK(void);

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

int main(void)

{

SYSCLKJ();

#ifdef JUMP_TO_APP_BY_USER_BUTTON

/* Configure user Button */

BSP_PB_InitBUTTON_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)

{
}
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LL_PLL_ConfigSystemClock_HSI(&UTILS_CIKInitStruct);

/* 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| fEERERAIAIL */
LL_RCC_HSI_Enable();
LL_RCC_HSI_SetCalibFreq(Value);
while(LL_RCC_HSI_IsReady() !=1)

{
}

I* &8 AHB 41 *
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

I* BCE HSISYS NRFRITRRAIANL */

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 APB1 SN ANMRIL */
LL_RCC_SetAPB1Prescaler(LL_RCC_APB1 DIV _1);

I BHRFATIEFTE SystemCoreClock(tBAJLABIZ A SystemCoreClockUpdate ERETEHT)
*/
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LL_SetSystemCoreClock(HCLKFrequency);
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Bisk4
4.1 PY32F030/PY32F003/PY3F002A{KINEIEL T, LSEALPTIMAYHhiEERIIGEEIE)T
BUFE(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(120);
/* Enable LPTIM */
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LL_LPTIM_Enable(LPTIM1);
/* 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

Puya Semiconductor 25/33



Bl AN1065

* @param None

* @retval None

*/
static void APP_LPTIMClockconf(void)
{

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

/**
* @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)
{
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/* Enable HSI */
LL_RCC_HSI_Enable();

while(LL_RCC_HSI_IsReady() != 1)
{
}

LL_RCC_HSE_Enable();

LL_RCC_HSE_SetFreqRegion(LL_RCC_HSE_16_32MHz);
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_InitlmsTick(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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4.2 PY32F030/PY32F003/PY3F002A{EINFEIEU T,
filEz(HALEE)

LSEf/ILPTIMBI i[5 E RS IEERIRE

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 */
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_ HAL_LPTIM_DISABLE(&LPTIMCONF);

/* 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_W
FI);
/* 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; /* 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)
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Error_Handler();
}
static void APP_SystemClockConfig(void)
{
RCC_OscInitTypeDef RCC_OsclnitStruct = {0};

RCC_ClIkInitTypeDef RCC_CIkInitStruct = {0};

/* Configure clock sources HSE/HSI/LSE/LSI */

RCC_OsclInitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSE |
RCC_OSCILLATORTYPE_HSI | RCC_OSCILLATORTYPE_LSI |

RCC_OSCILLATORTYPE_LSE;

RCC_OsclInitStruct.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_OsclInitStruct. HSEState = RCC_HSE_ON;
/* Enable HSE */

RCC_OsclInitStruct. 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_OsclInitStruct) = HAL_OK)

{
APP_ErrorHandler();

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

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

RCC_ClklnitStruct. AHBCLKDivider = RCC_SYSCLK_DIV1;
/* AHB clock not divided */
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RCC_ClIkInitStruct. 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_CIKkInitStruct, FLASH_LATENCY_0) != HAL_OK)

{
APP_ErrorHandler();

}

}
/* 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 120us */
APP_delay_us(120); IATHEILREIENN 120us 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);
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}
static void APP_IWDGlInit(void)

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

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

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

* Initialize IWDG */
if (HAL_IWDG_ Init(&lwdgHandle) != HAL_OK)
{

APP_ErrorHandler();

static void APP_delay_us(int us)
{

unsigned t1, t2, count, delta, sysclk; sysclk =24 ; //Modify this according to the system
clock

tl = 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* FoBRAEER */
while (1)
{

}
}
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