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PY32F031 &5 FEIFEEIN AN1038

1 {#H SPI DMA 5 FLASH #{7@(5

1.1 iF8H]
® 7EfEF PY32iREEHY SPI HRIRAYRT T 2 93RS flash BHTIEERTY, 7T RIESURERAIATRNY,

EE£[E SPI B 4FN Datasize Z[ARIFXER, BT DMA 7£ SPI fERTHH 2 HEFHIER T, F
FB 8BIT Datasize SEARRIHEHIE, FIN{ER 16BIT fY Datasize, & 1-1 £5H7T SPI EARET
TEFEhS Datasize BERIEEIN,

2= 1-1 SPI A& PR b

&=t fiid

Master FHREI N SCK $iZ=FE AN PCLK/2

Datasize iRE&E/9 16BIT

1.2 iR

® ENX SPI_HandleTypeDef 358135 & SpiHandle, FH4Jia{t SpiHandle BNMNKRT=;
® X¥F SpiHandle Y BaudRatePrescaler fRTE, ®E/ SPI_BAUDRATEPRESCALER_2
(2 9353) ;
® XJF SpiHandle Y DataSize pkR3TE, RE/I SPI_DATASIZE_16BIT (16BIT);
® IItAML SPIHELR;
® (&M SPIHITE(S.
1.3 i8I

SPI_HandleTypeDef SpiHandle;

/* De-Initialize the SPI peripheral */

SpilHandle.Instance = SPI1; [* SPI1 */
SpilHandle.Init.BaudRatePrescaler = SPI_BAUDRATEPRESCALER_2; /* prescaler :2 */
SpilHandle.Init.Direction = SPI_DIRECTION_2LINES; /* full duplex */
SpilHandle.Init. CLKPolarity = SPI_POLARITY_LOW; /* SPI Clock Polarity: low */
SpilHandle.Init. CLKPhase = SPI_PHASE_1EDGE ; /* Data sampling starts at the
first clock edge */
SpilHandle.Init.DataSize = SPI_DATASIZE_16BIT; /* SPI Data Size is 16 bit */
SpilHandle.Init.FirstBit = SPI_FIRSTBIT_MSB,; /* SPI MSB Transmission */
SpilHandle.Init.NSS = SPI_NSS_SOFT; /* NSS Software Mode */
SpilHandle.Init.Mode = SPI_MODE_MASTER,; /* Configure as host */
SpilHandle.Init. CRCCalculation = SPI_CRCCALCULATION_DISABLE; /* The CRC check is
disabled */

/* Initialize SPI peripheral */
if (HAL_SPI_Init(&SpilHandle) = HAL_OK)
{

APP_ErrorHandler();

}
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2 PWR EEIEEER

* ANTIRBRSIREM—CE(FREE HIIEE;
o IfEFEEPE Option FERER | UHIRIBESLIME R IR EE iR ATE);
®  MCU j# Stop ZBIEXHF systick FET(HAL_SuspendTick());

®  CPURHSER, EXTIHRRAIRIFHA CPU BI$kER—MIPREZADIMAIFZM T, £ Sleep
RV TEFASMIREE CPU, BSRMREERN, FEERAPUTIREE;

® A stop tEz(RY, HSE RIRITMARETRFRIT, S HSE Mt ARREIEFEXA;

° VCC FIERMETF 30 us/V, BNEFLHIESE,

3 12C (ERiXEER

o HEICHFMHEILT, MREBLETUERIAE] 1 MHz, NFESME 1 KQRY LA,

4 LCD BXiEEFEIR

o  [@FE— LCD_RAMx EH7E4UENT, FEM 21 Icd ok FHIRNE=EE, ZEFF21
pclk+1 4 Icd clk BEIEAS AR EEUE, (SEUT)
#define Delay 40*2

LCD_HandleTypeDef LcdHandle;
10 uint32_t RatioNops = 0;

int main()

{
RatioNops = Delay * (SystemCoreClock / 1000000U) / 4;

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, 0x0f0f0Of0f);
APP_DelayNops(RatioNops);/*#EiR 2 /> pclk+1 4™ led clk i, %34 80us

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, OxfOfOf0fO);
}

static void APP_DelayNops(uint32_t Nops)
{
for(uint32_t i=0; i<Nops;i++)
{
__NOP();
}

}
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® 5 RAMEEZE 2/ lcd ck FEHEAREHA Stop &, (BEUT)

#define Delay 40*2
LCD_HandleTypeDef LcdHandle;
_ 1O uint32_t RatioNops = 0;

int main()

{
RatioNops = Delay * (SystemCoreClock / 1000000U) / 4;

HAL_LCD_Write(&LcdHandle, LCD_RAM_REGISTERO, 0x0f0fofoOf);

APP_DelayNops(RatioNops);/*%EiR 2 4™ lcd clk J& 1, #9754 80us
}

while(1)
{
/* Suspend SysTick interrupt */
HAL_SuspendTick();

[* Enter Stop Mode and Wakeup by WFI */

/* Resume Systick */
HAL_ResumeTick();

}
static void APP_DelayNops(uint32_t Nops)

{
for(uint32_t i=0; i<Nops;i++)
{
__NOP();
}
}

HAL_PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON, PWR_STOPENTRY_WFI);

5 GPIO S|HfEREEEIR

® B GPIO ARERHEIN-0.3 VRIRAE, XSRS, SRETIHATIREEINERIRE AD I8ERT 10

H;
® B GPIO SIMAYBNRBERSET Vec+0.3 V;
®  {alt GPIO FEMIVEMIAEREREN 0, BRBERERE.

6 ADC RIS

6.1 ADC SR{4EEE

® ADC #¥Jia{an%iN ADC_FORCE_RESET, H{F¥IALALIN;
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ADC EEE(FRLRIE BEIRIE, BEFReRERENSKN;
ADC R EERET 16 MHz LI, (R ADC REEEE;
ADC {FREFREELNN 8 N ADC F$PAVZERT, ARTLAFERE SR, BNSFRIEBEE;

GPIO BRI RINFEES 4SRN ADC LR (BINEEE SR, BN E BRI EARR
¥t ADC, EETEHBENZ N EUEL EMEmEN 10-100 Q B, mIRIELRE R TEE).,

6.2 ADC WE4EcE

ADC JBIEBEARBEST Vec+0.3 V(BI{E ADC i@iERELE /9 AD IhRE), BN ADC FHEEHE,

6.3 Vreferint 1.2 V

® & Vreferint 1.2 V SCERETE FLASH =[5 information |Zi§,ﬁ(0x1 FFFOEZ20), (T%_ 16 A[25C
B, 1§16 L2/&A8) , 1B Vreferint 1.2 V B9TEFOBIR 1:
Memaory 1

Address: |0« 1FFFOE20

ExlFFFOEEO: lZOTEDFEIFFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFEF FFFFFFFF FFFFFFFF OQCOL110E OOQ0O310E OO00O52FS

0000930C 00000383 0Q000046E FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFEFFFFFF FFFFEFFFF FFFFFEEF

Ox1FFFOET78: FFFFFFFF FFFFFFFF 4155BERR FFOOQOCOOFF FFFFFFFF COO0QFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFEF
Ox1FFFOEA4: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFEF
Ox1FFFOEDO: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FEFFFFFF
Ox1FFFOEFC: FFFFFFFF 0Q000111E CO0OQO0O311E 0000530% 00007320 0000%31C 000003B3 000004€E 0O0481E1E 0120001E 000036B0
Ox1FFFOF28: 000036B0 03200FROQ 00903C3C 0240003C 0000eD&0 0000&DE0 06401F40 01207878 04800078 0000DACO O000O0DACO
Ox1FFFOF54: OCE03ES0 Ol8FRAehe (063900R€ CO001ZE6C O0012E6C 1148566% (01BOB4B4 06CO00B4 00014820 00014820 12CO05DCO
Ox1FFFOF80: S5AARASS AASSSSAR SSRARASS AASSSSAR FFFFOCOQ FFFFOCOO FFFFFFFF FFFFFEFFF CEFZ310D FEES01lé FEFFFFFEF
Ox1FFFOFAC: FFFFFFFF FFFFFFFF FFFFFFFF EF3F10C0 FFOFOOFQ FETFOCE0 FFFFOC00 FCBBEO344 FFFT0008 FFFlOOOE FFFFFFFF
Ox1FFFOFDS: FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF €0001000 FFCE0037 22222727272

0x1FFF1004: 7
0x1FFF1030: 7
Ox1FFF105C: 7
0x1FFF1088: 7
0x1FFF10B4: 7
0x1FFF10EO: 7
Ow 1 FEEI1AC.

@ Call Stack + Loc

g

[:J -

TESRHE Vreferint 1.2V BUBHR, @id ADC KRR ANEHKNEREDEE 20us, ik
W

PR HER,;
FR{EEADCHIBT SRR ;

TESADCREEHA.

BIRMET RN T:

tCONV = REERIHE + FEIRSIHER+0.5) x ADC HIPhFEIHA
f5u%n:
%4 ADC_CLK = 12MHz, $#59 12 (i, EREAHENA 239.5 4 ADC EIShEHA:

tCONV = (239.5+12.5) x ADC HJ§hEHA= 252 x ADC A$HEHA = 21 us
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7 RCC [ERiEER

FFET PLL, FLASH_LATENCY EEREN 1;

®  PLLENRERIFEXA, FETHRTHIRE HSI;

®  LIPLLEARSGERITTRS, IAP BREERIBHRSKH] PLL(LL 48MHz Joffl, HEIESENR 2);
®  HCLK 733l HPRE H1Faa\AHEM 8 tIHRE 1-7, BNISHEERItH;

®  APB SREECART, H1T (APB B& ERY) BMRENMS, AR DIERSER/HTIESIRE,
WIEERME, WMIEEEIN__NOP()T1ES, TIESHEE KT APB 40E], 5140 APB 8 545, Y
N 10 NALERI__NOP 184,

8 SPI&iEHIHEIL

o SPIEANINE— SRS AT, KEREERE AT,
o (578 SPI EHURIEMTIT IR, HIEERIE, BRE FABE disable SPI;

®  SPI{EAFHERES DR FER KX R, TEAES DR EEFIINA NOP(); HfR&AIX
BI0;

o EWEFHIE[ERERT SPI B,
® 4 SPIfER DMA AT, FST/Ea0 SPI, AEFE DMA,

9 IAP A&

® PY32F031 H, IAP BkE:E| APP R EEHFMEMES, APP KBS+ XEFT
(0x80000000+VECT_TAB_PFFSET)Ryithtit A, iZithiit /9 0x80001000, & VECT_TAB_OFFSET
79 0x1000, FTLAZEE X VECT_TAB_OFFSET 3 0x1000(#define VECT_TAB_OFFSET 0x1000) ;

®  BOOT EFXIHEZEEINSRIP, B BOOT #HiEk, (BRFrEEMREELRSE)
o EFPETS FLASH BFIFHEEFXENSRF, BRiREMFEFX.

10 FLASH {§Bi¥=EIn

®  FLASH R#% Page #8#fl Page 5, —4* Page & 128 5735, #2AltbhER8E Page 3% (ANEELA
ik 0x08000000, 0x08000080 %),

° BIR Page 522 BIW/RSE Page 2,
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11 Option $2{E

o BN, Option B{FUWENSIATNFHHEE, FHEZRHRIBIF Option MEMFH;
o BIEFESHESIRA, SEIPIE Option igH, EAASENE 11, B 12 fi

P B0 IRD SRG NNe)

BEHERENEEEEAEEEE D 08 ases
OF &% 9\ 9% W #R  ac wh BR BA A | mQ ®0 Gof sw | 0 SeE wao .
8 arn | @) Propam Memory

AR ‘ulemunuh‘mww»onm | & 1280 Opmmd | Duezs E 8 v
e N “ . !
Sox Expo 18 SR T W

0x01: sector 4, TSR

001 sector 3, XERF M S aab
it i 2Rt "BERIP, FRVRHT
WRP bit! 001 sector 1, THHH programf{lerase”

WRP bit0 0x01: sector 0, TSR
WRP bit15 0x01: sector 15, R5HF
WRP bit14 001 sector 14, EHHF
WRP bit13 01 sector 13, EFFH
WRP bit12 01 sector 12, EFEFI
WRP bit11 0x01: sector 11, XEEH
WRP tit10 Ox01: sector 10, EEHF

0x01: sector 9, KSR
0x01 sector 8, TSHF
10

B 11-1 8IS Ti5#F Option BRI

FLASH 7E8%  FLASH  UID4s Bsloe s B =
ERE hree FlASH BRERE m§%§| Pt | —= | aEikINFEIRRIEES

7

mE@ss): WI55BEAR) (FFO00ORF) (FFFFFFFR (FFFFO000)

(emmmmona| (woemn | (S
_HFEETOption byte for Flash WRP address _ El#i=OXMEFRROD00N) 475 ( SBBUAM ) ADIHEILE=0x1FFFOESC
""m@mﬁm(AddressRange)'z ’ BO0OFFF S5 (WRP Enable) |

|| ienSEEl(AddressRange): 0x08000000-0x08000FFF FZS{EIF(WRP Disable)| \ 2 :n__-!a-__l uﬁ% {%
S — i e

‘l @ itEH5EE (AddressRange): 0x08001000-0x08001FFF HS{R(WRP Enable) | ;FN# i&1_'%
\ 7 H- =
l #eAEE (AddressRange): 0x08001000-0x08001FFF FSS{RIF(WRP Disable) | | ”L,‘ I

| ® sesEm(AddressRange): Ox BO02FFF ASEP(WRP Enable) i

Al HeSEE(AddressRange): 0x08002000-0x08002FFF FS{F(WRP Disable) |

-0x08003FFF SEF(WRP Enable)

ressRa 4( ASER(WRP Enable) |

: ddressRange): 0x08004000-0x08004FFF FS{F(WRP Disable) ‘

| @ suEm(AddressRange): 0 000 OSFFF ASERIA(WRP Enable)|
| #eA5EE(AddressRange): 0x08005000-0x08005FFF FES(RH(WRP Disable)|

| @ ste5EmE(AddressRange): 0x080 BO0GFFF S (WRP Enable)|
|: Bl (AddressRange): 0x08006000-0x08006FFF FS{Fi7(WRP Disable) |

‘[ @ it:15Em (AddressRange): OxC 8007FFF SR (WRP Enable) |
| 3HBEE(AddressRange): 0x08007000-0x08007FFF FES{RIF(WRP Disable)|

|| @ itH5Em(AddressRange): Ox X0BOOBFFF &SR (WRP Enable)|
‘[' #z155BE (AddressRange): 0x08008000-0x08008FFF FES{EF(WRP Disable) |

| @ iu5Em(AddressRange): 0x0 J09FFF ASEF(WRP Enable)|
l; it15EmE (AddressRange): 0x08009000-0x08009FFF TSR (WRP Disable)|

[ o ssesie=emon - A.annArAnn ree corial)

11-2 4F{3i84% Option S{RIF
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o JREESHCE Option Y, FAKEREMINE/REEEDC R (RERIBERINENFRLE), 2
REBUNE 11-3. B 11-4 Fims.

WETHEE

= gmie N s@Esgial i ESsd |9 Enses

|V mEmmEssH | ™
SRTEFE N E AR Ty - .S e "

1.t "EehEH

CEmmES PR
e aER g ms): i O+rotsies
L3RR (s) 100

B / 2.5t "BHREREMN" | BR
(s e s svenresen | & "RAESCRERTIS R

11-3 SIS TG FAIE "miEREE

FLASH 7EZEiE  FLASH UID%B,—Té MR
FiE3E FLASH BEXEfAIE fiEs38 SRiEaE

| (e epat ] (HEEt)

EBUDYNGH VUV TTEF IR IX E O Fo it B YT 2 | 2R
TR TR S, A e R )
BRI A RS
EgEEERR
R ER S0 1.1 "FEE"
SILH PR RS RER S K A TRARE R
R RERRIRE
SRR ORI E AR
ESicRmNERTAEUID?
7 S HEREUIDR
FLASHTF(EEEE NELE
MsgAmsn | sseems | [amne—| weems)
(] ERHABEHATEA A AR BIASE= | OxFF ~
UIDEEIIEERE
PR
HRORE 2.miE "HeEEN"
E/AB0ES
() T EE
KA R 42
O o Erm | EESE |o sEmme O 2amEEy
KRR ST K TR TR A7
EEamtiiE

ThcE

11-4 HHUEE "“BReEn”
12 LPTIM {EF;ESERIR

® LPTIM & RSTARE 8RS, PRIEEY CNT SH7=siVERERE 4 1 LSI BI#;
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® I LPTIM &R RCC_CCIPR->LPTIMSEL 3i%#Z PCLK JBTERRT, OMAREIREN 1, &
N LPTIM B ZRME1TRE;
12.1 LPTIM yE&EtEs

o LPTIMESUERARIN STOP AILATE ARRMCF FBEA 14 LS| BIEHEEIPSC REL (4
% 40 us*PSC, BIETEFHIITHRTAE)

® X LPTIMBIEHIE, FEFF 41 LS| IHEEPSC £#. (495 160 us*PSC, BEEFHIIT
Hd78])

12.2 LPTIM Ba)RiE=E

® LPTIMBRIZNERIFEN Stop BILSNE ARRMCF FFEFRF 3 4> LSI BSe/EHE. (4975 120 us,
BEEFHITRIE)

® W LPTIMMERE, FEZEF 4/ LSIHEH. (9% 160 us, BEERHITAE)

13 DMA {ERiZEEIR

® DMA WBIRTEERThE 7 BEXIA) DMA 88, AREEENIRE+T XA, BUESEH DMA /£
TS
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14 WR&EHE
hRZ =L EFficH
V1.0 2023.10.09 | #IkR
1IN PWR, 12C, LCD. GPIO, ADC. RCC,
Vi1 2025.01.19
SPI. IAP, FLASH, Option, LPTIM, DMA &R
V1.2 2025.06.16 | &N LPTIM EHRAE

PUYA

Puya Semiconductor Co., Ltd.

A BR

EHEFSAREBROBMAE (LUITNER: "Puya” ) {REEEN. HIE. 8. 188 Puya FrRfll/BeASOEaINAl, BASTER. AP
TEREREG RAVRFTEXER.

Puya 7= @R T SRATHISE SRS THER,

RS Puya FREGEEAIERRESSE, RNERTHECSIEESR =7 R LR, Puya MEMIRSSHSEARX IS MBI E.
Puya AR FARARIRF BB RE R AT

Puya FrRRRUEEE, EEENSHAMIER—E, Puya WIS~ RAYHTRIEEETIL.

H@#% Puya 8¢ Puya iRRAIER SR EHAIER. ARt mElRES ST NESBREEIIT.
FIEFREEIAHERSGRIRAFRYEE.

EREFSKREBRNDEBIRAT - REBFTERF
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1. PY32F031i&Binformation XiEH{FH#IVreferint 1.2VEl{E (Bt i16.3)
#define HAL_VREF_INT (*(uint8_t *)(OX1fffOE23))
#define HAL_VREF_DEC (*(uint8_t *)(OX1fffOE22))
#define vref_int (*(uint8_t *)(HAL_VREF _INT)) IITEESZ B EREE D
#define vref_dec (*(uint8_t *)(HAL_VREF_DECQC)) TFEZB EINEERS
float vref; IIBE8BEE

static uint8_t Bcd2ToByte(uint8_t Value)

{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)0OxF0) >> (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);
IIAIYaILERBESMNE, flash $2, systick
vref = data_vref_int/10; IEsE8E
vref = vref + ((data_vref_int%10)*0.1 + data_vref_dec*0.001);
return vref;
}
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BfisR2
1.48MHzPLLIMZRFRIFhES, IAPHEEEXFHIPLL

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_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)

{
}

LL_PLL_ConfigSystemClock_HSI(&UTILS_ClkInitStruct);

[* Set AHB prescaler */
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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| fERERAIIRIE 1
LL_RCC_HSI_Enable();
LL_RCC_HSI_SetCalibFreq(Value);
while(LL_RCC_HSI_IsReady() != 1)

{
}

I* %8 AHB 351 */
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);
I* BCE HSISYS NERGFRISHRAIIAMN */

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 D3RRI */

LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);

I+ BRSNS EEEE SystemCoreClock(tB AT LUEIT R SystemCoreClockUpdate BRENEEHT) */
LL_SetSystemCoreClock(HCLKFrequency);
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