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1 PY32F030/PY32F003/PY32F002AR B =ElA

1.1 PWR
1.1.1&(758

AT RERFREE—EE IR PThEE
HEFEFEOptionth{EREE MEFHRIESEIRMER R EE Jim A

—BfFREEI 1, WETEXRD. FLERIFERIT, FEBLPTIMERIREE, ME EH TR
. (BIRESERRIA. 1.2)

MCU#STOPZ i< systickditf(HAL SuspendTick())

1.2 GPIO

1.2.1 51h&iHESSHIR

AT GPIOABERRIT-0.3VAIRE
ATEGPIOS NN EAESTVCC+0.3V

BOOTO fHAHAEAF~ERIHEEARENBEF( BIEEREENEBGPIORERE), Bl
BOOTLOADER,

R GPIOEEMRISHIAERRRMEN0, EBRIIAEREE.

1.3 ADC

1.3.1 ADCHEHHEITESFIR

ADCFrEBERNREAREEETVCC (BMEADCEIERAE IADINEE) BUADCRIERE.

1.3.2 ADCEC&

ADCTEIESHMER S A ESAETT, (REREER, MukEHFsIAT.
ADC TEBURIEH T, BiREH/g, EE:HFEE ADC #&R (ADC_EN = 1), AREFHAT—IREE#R
(ADC_EN & 1 Z| ADSTART & 1, EaiEf@riAT 8 4> ADC Ad4f),

ADCERERE M ARERRE, TESMNADCEIR, AREFIIAHADC, &/FERIADC,
ADCYIIAXRTARINADC_FORCE_RESET, FR{R¥IIAMERI.
ADCEEMERERIRERE, AEEREERENSEN.

ADCRHHTEBERER|16MHZLIT, MIRADCRIEER,
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® ADC{#HRE

o KIDFERRt

N -
=5

1.3.3 NERESEBE1.2V

o RIS EEE1.2VIIHEK B EFLASHPinformationX 13 (0x1FFFOE20),

S 2 I8 NADCHITPRIRERT, A RTLAEREREHR, &N

MADCRIEFLER (FINEFIE B, BN E B RIIHEASKIFADC, & A ERY
BNEEL EESBN10-100RBEEE, AIiRIELIRS

B, JR162RD) , EBRESEEE.2VARERIMRS:

Memory 1

SRIRERE.

HTEE).

(B16( 2R

Address: |0 1FFFOE20

ExlFFFOE20: lZOTEDFSI

Ox1FFFOETS:
Ox1FFFOERA4 :
Ox1FFFOEDO :
Ox1FFFOEFC:
Ox1FFFOF28:
Ox1FFFOF54:
Ox1FFFOF30:
Ox1FFFOFAC:
Ox1FFFOFDE:
Ox1FFF1004:

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
00003680
0OCBO3ES0
SSRARALSS
FFFFFFFF
FFFFFFFF

FFFFFFEFF FEFEFEEFEF
0000530C 000003B3
FFFFFFFF 41S55BEAR
FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF
QO000111E OO00O0311E
03200FAOD 00S03C3C
018FheRhe 063900A6
RASSS55AA SSARARASS
FFFFFFFF FFEFFFFFF
FFFFFFFF FFEFFFFFF

Ox1FFF1030: 27722727227
Ox1FFF105C: 777272777

Ox1FFF1088:
Ox1FFF10B4:
Ox1FFF10EQ:
N 1FFF110C-

Call &

¢ Call Stack + Loca

® TERMHAIMSEBE 2VAIRHE, BISADCREFREFERANEHRAEREE/D20us, T5EMT:

a)
b)

@)

tCONV = REFRdHE + ($6i5##=E+0.5) x ADC B3$hREHA

14 12C

1.4.1 PFO,PF1{EAI2CS|KMEFRTE

FFFFFFEF
0000046E
FFOOOOFF
FFFFFFFF
FFFFFFFF
00005309
0240003C
00012E6C
RBSS55AR
EF3F10CO
FFFFFFFF

FEFFFFEFEFF
FEFFFFEFEFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
Q0007320
0000&6DE0D
00012ZE6C
FFFFO000
FFOFOOFQ
FFFFFFFF

FFFFFFEF
FFFFFFEF
QO000FFFF
FFFFFFFF
FFFFFFFF
0o00931cC
0000&6DE0D
11485668
FFFFOO000
FFTFO080
FFFFFFFF

FEFFFFFEF
FEFFFFFEF
FFFFFFFF
FFFFFFFF
FFFFFFFF
000003B3
0&6401F40
01BOB4B4
FFFFFFFF
FFFFOO000
FFFFFFFF

FFFFFFEF
FFFFFFEF
FFFFFFFF
FFFFFFFF
FFFFFFFF
0000046E
01207878
06C000B4
FFFFFFFF
FCBBO344
FFFFFFFF

000011CE
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
00481E1E
04800078
00014820
CEF2310D
FFF70008
60001000

000031CE
FEFFFFFEFE
FFFFFFFF
FFFFFFFF
FFFFFFFF
0120001E
Q000DACO
00014820
FEESO11le
FFF1000E
FFC280037

000052F9
FEFEFFEF
FFFFFFFF
FFFFFFFF
FFFFFFFF
000036B0
Q000DACO
12C05DCO
FFFFFFFF
FFFFFFFF

PO,
PE{EADCRIRI SRR,
IRESADCRIFFEHA,

BERMET RN T:

4N

% ADC CLK = 12MHz, $¥iR126, BR#EMIES 239.5/ADC RiHHEHE:

tCONV =

(239.5 + 12.5) x ADC H3#hEHR= 252 x ADC BI$EHE = 21 us

® 12C 7E#I4R1LS RN PFO, PF1 48 SCL. SDA jg, 10 OfMERETR6E BUSY & 1, 5200 12C £,
BAHIRTE 10 O¥IEEAI—IR 12C &5k, £ BUSY [iEZ.
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1.4.2 12CMAHLIEIR

® I 2CMHERZE—IEUERS, THEFREAMIIEbuffertSBHENT, FFAMNYEERBI R EFIA
{EbuffertgEt.

o RCIEMMNBKNE—NFHEHHEETERNBER F, IEaE, EVRERIRIRANFTTER

HEE,
® 12C {EMH, ENUEEMAEE, &RE—1FHENARE ACK, NFHAT STOP dhiff, AIfER NACK

i STOP chifiessR{&Hl. (RIBSEUT)

void 12C1_IRQHandler(void)

{
HAL [2C_EV_IRQHandler(&l2cHandle);

HAL 12C ER IRQHandler(&l2cHandle);
}

1.5 COMP
1.5.1 COMP2

o (FHLVIREI2EERAIFERELLIRZZ 1AISCALER_EN, (KBBE&EWT)

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)
{
}

}

1.6 RCC
1.6.1 PLL

® PLLRAEM24AMHZ{ZSRZI48MHZ,

® JFFETPLL, FLASH_LATENCYEERE N1,

® PLLEMRIRBIZEXA, FEECIHHEZEIHSI,

® 48MHz, IAPBKEERIBHRRIIPLL. (BIFEZS3k1.5)
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1.6.2 HSI

® PY32F030-E. PY32F003-E. PY32F002A-EfRAstH B BIHSIAS 159580

1.7 SPI
1.7.1 SPI fFiDMA

® JG/E5ISPl, AIEFFIEDMA,
1.7.2 SPI B3R

® SPHEAENMBEN—HIHIERS—1FH, BHREZFF—IFH, SHEERENIENFNT.
® (FRSPIENURERIAHEF(ERRRMG ik, HEFERARMERE, BE 4 HitFERdisable SPI,

® SPIHFINAENENFHRISEZ A — 1 0x00,FEXDREFeSM— T o&HERE* ((__10 uint8_t *)
&SPI1->DR)) = byte, BJEHRIX/NEIER,

® SPHFAENEREDREFFRAZEIENINT IR, FEESDREEAINENOP()HRAIZMII.
o EWEFEREREHITSPIRE,

1.8 IAPFHZ

® PY32F030/PY32F003/PY32F002AH, IAPBKHERIAPPHEZEHMTEIES, APPRIBSHIIREFT
(0x80000000+VECT_TAB_PFFSET)RIithiiter, iZithii/90x80001000, #VECT_TAB_OFFSET/g
0x1000, FRLAZEFEMVECT TAB OFFSET0x1000 (#define VECT TAB OFFSET 0x1000)

® BOOTEFXIFFENSHEP, EBRBOOTHIER. (BRIFEETRSHELES).
o EFPESFLASHIEMFIRERFXENSRF, BRiRRMFERX.

1.9 LED
1.9.1 LEDf#H

o TERMEERIREEIMMATY, FEFTFFLEDIIRETH, BEULED_CR EHS = 1, FBEAREGPIOEES

VERY_HIGH (&&{{iBIT)

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);

1.10 OPTION#:/E

o E=/7iY, optionBFEETEREEEEMFHHERE, FHEEFRPIRFoptionfIREFik.
o FUEFEFFRSHEIP, SHRIPEOPTIONFIRE,
® XEESECEOPTIONRY, HAXEEEMINMEREDCH (RESIERINENFEDILE).

® FLASHRIZ¥jPageiflPage s, — 1 'PageR128=F 15, iciatbit HeEPageXd>F(Ntcattbit
0x08005000, 0x08005080%%),

® FRPageEZHIW/NStPagel®,
EEhRES
= poie N s@sagnl| i ESEdy |9 mnses
|DRE=mEasE | e iy |11
1.5t "ESEHtEHE

(RESHELIIRERE
e ERdRd iEms): 100 C4#HST
fTER, SR Bl (ms) -

s / 2.5cmith "D ?@Egﬁf , A
E I NFRRE (G (Hardware & system reset) a':] J;H:H*EJTGEEE E Ej]i (&)

S THEMEDY "HREERTA"
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X@#EH ®ni50 IAD |/EQ =0H

BE0EBR0EEEEOEDEO BB i
17 &% BA L 53 | B W0 G£EF ¥ | 80 =28 PW200
B mrsi B wrEs B Progrem Memory

At |[MBE0000 17000000 7F £ 0000 |k 12o0e [Cemmin | B (B |-
BIREFF N EREBRESEAMTHIIRERSH) B
SDK_END bit0 1.R&E "EFT" 000 HEH0
o> [EagdsFve |
Reserved 0x00: A0
> [wsagdEss |
Reserved 0x00 FEH0

e

snctx7 HSRP, T pogan ews

WRP bit6 7, B
WRP bit5 001 sector 7, i
WRP bit4 001 sector 4, EERH \

WRP bit3 0x01: sector 3, EERFH " AN B
WRP bit2 0x01: sector 2, EERFF 2R “BERP o ASCIFiAT
WRP bit1 0x01: sector 1, XS programf{lerase
WRP bit0 0x01: sector 0, TSR
> [FugxyFHe |
WRP bit15 0x01: sector 15, REFH
WRP bit14 0x01: sector 14, EERF
WRP bit13 0x01: sector 13, EEHFF
WRP bit12 0x01: sector 12, TERF
WRP bit11 0x01: sector 11, ESFH
WRP bit10 0x01: sector 10, FEHF
WRP bit9 0x01: sector 9, FERFF
WRP bits 0x01: sector 8, £EFH
> wEg@FHwo0 |
Reserved 0x00: 2 EH0
> wsgPFrHFo |
Reserved 0x00: FEH0
B T ER/EOPTIONS{RIF
— i TEEGE  FLASH  UID4BE EIm=&iE
friges FLASH BXEEE HEE Hi5S

1 (emEA - anse) (R

[ EER VYIS AL | VUV T BRI IX 2 N ot i B YR A P 1M =R |
© ) TR R TG Y, ST e )
v BEEREPR E MR AR
© EREEEE
KSR HE RS 1.2 "FEE"
©) e SRR £ IR TR
C BERERERRIES 7
AR RS R ETE?
v EEICSEENENSHIIUID?
v BEREIEEVIDESE?
~) FLASHIZfE385 \ICEE

WA || seems | Anm—| AR
| [] BYHAZXESHEE XEESHITERXEEE= ||0xFF “|
~ ) UIDESRINZEE

<

© SRS o
. RS 2.mth "HReEl
O ==y

OForE=""

4 ﬁ*i%ﬁ)ﬁﬂﬂ‘ﬂ‘]ﬁﬂ'ﬁ%{‘l‘ﬁ’

v BRSNS I A B RS Akt ?
v REETBHEE

EFMIRIE RS
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FEcE

FLASH 7E4s% UID4FH 2R
7i&88 FLASH BXEfEE EiEs| 4WiSss

FLASH

| =EEFROption byte for Flash WRP address

REE):
(emmmmoa| (sommn | [Swse

— 155

LYANRY

@&hﬁé(AddressRange):

iteliSEEl(AddressRange):

0x08000000-0x08000FFF HS{#H(WRP Enable)
0x08000000-0x08000FFF FS{FH~(WRP Disable)

@ ithEE(AddressRange):
iteliEEl(AddressRange):
@ itHEE(AddressRange):
iteliEEl(AddressRange):
@ itH5EE(AddressRange):
itehiEEl(AddressRange):

0x08001000-0x08001FFF HS{RF(WRP Enable)
0x08001000-0x08001FFF FES{F47(WRP Disable)
0x08002000-0x08002FFF ES{F(WRP Enable)
0x08002000-0x08002FFF FES{F4(WRP Disable)
0x08003000-0x08003FFF ES{F(WRP Enable)
0x08003000-0x08003FFF FTS{#(WRP Disable)

eI &R R RS

BEinE=0x| FFFFO000 @ 4= REEIAME ) #EpaieiE=0x1FFFOESC

\e2st “BER
RIS R TS
g

—
| @ ibhSEE(AddressRange):
HeltSERl(AddressRange):

0x08004000-0x0B004FFF &SR (WRP Enable) |

0x08004000-0x08004FFF FS{#(WRP Disable)

@ itHSEE(AddressRange):
HteliSEEl(AddressRange):

® itenSEEl(AddressRange):
iteliSEEl(AddressRange):
@ itH5EE(AddressRange):
HEnEEl(AddressRange):
@ itehiEE(AddressRange):
HEnSEEl(AddressRange):
@ itehSEE(AddressRange):
iteliSEEl(AddressRange):

RN = PO T S S—

0x08005000-0x08005FFF HS{F7(WRP Enable)
0x08005000-0x08005FFF FES{F4(WRP Disable)

0x08006000-0x08006FFF HS{#i7(WRP Enable)
0x08006000-0x08006FFF FES{F4(WRP Disable)

0x08007000-0x08007FFF HS{##F(WRP Enable)
0x08007000-0x08007FFF FS{F(WRP Disable)

0x08008000-0x08008FFF HS{#iF(WRP Enable)
0x08008000-0x08008FFF FS{Fi(WRP Disable)
0x08009000-0x08009FFF HS{FHF(WRP Enable)
0x08009000-0x08009FFF FS{FH(WRP Disable)

AAAAAAAAD AADAAAFCE =5 (O AR Fm -l lo)

LHAIREOPTIONS{RIP

1.11LPTIM ffFHERER

o | PTIMERIEERHENSTOPHIN/IBARRMCFHESF4NLSIFHEL (£95160us, BART1ERFH

f7RdiED).
o XLPTIMHEZ/E,
® LPTIMBF$EALSER, {FRELSEZ RIEES(FREHSE, (BIFES%EMR1.3,

E/PY32F003-E/PY32F002A-EMRARFZELIRIF)

FHANLSIETEERE (YE160us, BSEFRITEYE).

1.4, PY32F030-
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2 PY32F002BRMAiFEERIR

2.1 ADC

2.1.1 ADCTEHRiHEREIR

o ADCRrEIBRENREEAEESTVCC (BMEADCGE

2.1.2 ADC Wi#1.2v

o RIS EEE1.2VIIHEK B EFLASHinformationX12(0x1FFF0020),
1, K160 2ERMB),

Memory 1

IEENAEPSERBE . 2VATREFIMR3:

Address: [0x1FFFO020

x1FFFO0020: 1197EE&S]

i3

0x1FFF0073:
Ox1FFFO0A4:
0x1FFF00ODO:
0x1FFFOOFC:
Ox1FFFO128:
Ox1FFF0154:
0x1FFF0180:
Ox1FFFO1AC:
Ox1FFF01D3:
0x1FFF0204:
Ox1FFF0230:
Ox1FFF025C:
0x1FFF0283:
Ox1FFF0ZB4:

FFFFFFEF
FFFFFFFF
FFFFFFEF
FFFFFFEF
00014820
0000001F
SSRARARSS
FFFFFFFF
FFFFFFEF
46303032
8TFFFFFF
FFFFFFEF
837E€806

6B

Ox1FFF02E0Q: 9
0x1FFF030C: ?

FFFFFFFF
FFFFFFEF
FFFFFFEF
FFFFFFFF
FFFFFFEF
0000BBAE
12C05DCO
FFFFFFEF
ARSSS55AR
FFFFFFFF
FFFFFFEF
46313550
FFFFFFFF
00000000
1F4,C33E

FFFFFFFF
000003AC
4FSSBOARR
FFFFFFFF
FFFFFFEF
0000BlEQ
0D82D168
FFFFFFEF
SSRARARSS
FFFFFFFF
FFFFFFEF
36303030
FFFFFFFF
00000000
CS;;F;;C

14S8EB67 2046DFBY
0000045D FFFEFFEFFF
FFF30007 FFFFOOO0
FFFFFFFF FFFFFFFF
FFFFFFEF FFFEFFEFFF
FFFFFFFF FFFFFFFF
0D800168 00029040
FFFFFFEF FFFEFFEFFF
ARSSS55AR EOFFLFOO
F3FDOCOZ FDET0Z18
FFFFFFEF FFFEFFEFFF
FFOOFFO0 COOQ00C00
FFFFFFFF FFFFFFFF
00000000 00000000
B3570C66 12490B24
OOEBF701 AE4EZASC

@0 Call 5tack + Loca

o (FRNERSEE1.5VAT,
® TERFAISEEE 2VARHR,

a) [EEDHER
b) PF&EADCHIRTEISTER,

o e

ADCH£ERA,

SEERRIE RN T
REERIE + (FIRS¥IEE+0.5) x ADC BI¢h/FHA

tCONV =

fan:
%4 ADC_CLK = 12MHz, $#iZh12(i, BR#ERIEA 3.54ADC BIéhEHR:

tCONV =

2.1.3 ADCEe&

e {JADCIEE ,

2501DAFE
FFFFFFEF
FFCO0O3F
FFFFFFFF
FFFFFFEF
FFFFFFEF
00029040
FFFFFFEF
FFFFO000
FF&F0090
FFFFFFEF
00000000
FFFFFFFF
0000DEOL
621EEFC4

FFFFFFFF FFFFFFFF 000090DF 0000B52A FFFFFFFF
FFFFFFEF FFFFFFEF FFFEFFFF FFFFFFFF FFFFFFEF
FFFFFFFF FFFFFFFF FFFEFFFFF FFFFFFFF FFFFFFEF
FFFFFFFF FFFFFFFF FFFFFFEFF FFFFFFFF FFFFFFFF
FFFFFFEF FFFFFFEF FFFEFFFF FFFFFFFF FFFFFFEF

000003AC
2580BB80
FFFFFFEF
FFFFO000
FFFFO000
FFFFFFEF
00000000
FFFFFFFF
FFFFFFEF
SABD3015

B56FC464 B9BY

0000045D 06C1l6S8B4
0000012E 00000170
FFFFFFEF FFFEFEFF
FFFFFFFF 6F20%0DF
FC7D0382 FFBY90046
FFFFFFEF 20220064
S9FF0100 0017050A
FFFFFFFF FFFFFFEFF
FFFFFFEF 0002FFFF
ESAQJQC” ””ECDlQF

06C000B4 00014820
00000000 00000000
FFFFFFEF FFFEFFEFF
FED1012E FFFFFFFF
FFFEOOOL FFFFFFFF
FFFFFFEF 50593332
FFFFFFFF FFFFFFEFF
FFFFFFFF FFFFFFEFF
D1S51FCAZ C30E2486
CEAFE;sD 51F543A3

BRBCE IADINEE), BMADCEIERE.

(B 162k

FEXHADCFERE,
® ADC{FREEHZEILINSMNADCRIFHAIZERT, A aILAFReEH:, Bl
o HAIRIENAI, FEESNADCEI,

SE(FRANESERBE2V,
ITADCRIERT AR AT E HRAVEREZE/D20us,

E/
Al

MRS

(239.5 + 12.5) x ADC H3$hEHI= 252 x ADC E3thEHA = 21us
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2.2 PWR
2214878

® NTIRBRSIRENE—EEEEE TRE
® EFEFEOptionh{EREE MFRIESEIRMER R EE Jim AT a

o —BfFEEEII, WHLEXRT. FLEEIFERIT, FEMRLPTIMERIREE, XEIEHTIR
. (BIRESERR2.1. 2.2)

® MCUMSTOPZgIZEXAsystickehlif(HAL SuspendTick())

2.3 COMP
2.3.1 COMP{ER;F=EIN

o LVICRRTERINFEIETN A STFIRER,

2.4 GPIO

2.4.1 5|LgiHESHIR

o UIIALGPIOEEMIIEASEEMENO, EBEVREAREE.
® FrBGPIOAREERBIT-0.3VIIRE

2.5 12C
2.5.1 I2CMHNIER

® [2CMIERE—IEUES, FHEFAMILEbuffertBESINT, FTAMNYEE BRI IIA
{tbufferfgkt.

o HFHIRCMNEWEIE—FHEFTENPERE, RCEVRMBIZIMNIAIBIR N F AT FRER,

2.6 OPTION#:fE

o E/HY, optionMFREEEREHRENFTTERE, FHEERTIFIFoptionfIREFR.

® RERECEOPTIONRY, FRIREREEMNINEMIERERTH (RSB XNERFEERE, BIxE
E2E1.10E ).

® FLASHRZ #%Pagei@flPageS, — /N PageR 1281y, ictattiit REEPaged > (aNt2tattit
0x08005000, 0x08005080%),

® ERPageB RN/ Pagei,


AN1053_PY32Fxxxx系列_电子烟应用指南V1.6.docx
AN1053_PY32Fxxxx系列_电子烟应用指南V1.6.docx

PY32F002BRI ;S HIR AN1053

2.7 LPTIM
2.7.1 LPTIM E&EREREM

® LPTIMELAER EXIHFNSTOPRIMIEARRMCFHEZEF1MLSIFHTEHR*PSCREL (XNFE
40us*PSC, BJETERFHITHIE),

® WLPTIMHEZ(E, ZHF4PLSIHHERIPSCEREL (£95E160us*PSC, BEEFHITHE).
2.7.2 LPTIM B REREREN

® LPTIMERIERZRHENSTOPRIV/NBEARRMCFHEEF4MLSIRTHERY (495 160us, BEERH
TR .

o XLPTIMAUEH(E, FFEF4TLSIEIHEE] (£9F160us, BEREFHITRIE).
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3 PY32F040/PY32F071Ri i ¥=EIR

3.1 ADC
3.1.1 ADCEEE

® EAADCIELEREE iﬁ?ﬁmﬁk 28— EOCIFE,

IR RS, — MBEEREIE— 1 EOCIRE).

o 7E(FFAADC DMAELERIFHENEE(EE16-8

2, MEBERER

HERE—E, PIanfEREE18 “’$$HHHZ395 NBE1 7

ATLAR?

B23)ht,

2395, (EAEE16HNFELEBEORIRFRE, B NE

3.1.2 IER&EHE.2V

NEERIEDMAARHIEE

ERE(ARE

RELRIERABERIR—MBERERE

BRI EEAE

:—2)

IREREFEHA

o SRHRESERE.2VEMEREEFLASHPAinformationX15,(0x1FFF3020), (F16ALZEkR
8, R16ERRD) , EBRESEBE.2VARERIMRS:

Memory 1

Address: [lFFF3020

gxlFFFSOEO: lEOSEDFA[FFFFFFFF
X : FFFFFFFF

Ox1FFF3078: FFFFFFFF FFFFFFFF
Ox1FFF3044: FFFFFFFF FFFFFFFF

FFFEFFFEFF
FFFEFFFEFF
FFFFFFFF
FFFFFFFF

1520EADF
FFFFFFFF
FFFFFFFF
FFFFFFFF

Ox1FFF30D0: FFFFFFFF FFFFFFFF
Ox1FFF30FC: FFFFFFFF 2755DSARA

FFFFEEFFEF
FFFFFFFF

FFFFFFFF
FFEQOOL1F

Ox1FFF3128: FFFFFFFF FFFFFFFF
Ox1FFF3154: FFFFFEFFF FFFFFFEE
QOx1FFF3180: FFEFFFFFF FFFFFFEF
Ox1FFF31AC: FFFFFFFF FFFFFFFF
Ox1FFF31D8: FFFFFFFF FFFFFFFF
Ox1FFF3204: FFFFFFFF O0000ZECS
Ox1FFF3230: 00000481 FFFFFFFF
Ox1FFF325C: FFFFFFFF 00S03C3C
Ox1FFF3288: 01207878 FFFFFFFF
Ox1FFF32B4: FFFFFFFF 06350046
Ox1FFF32E0: 0€C000B4 FFFFFFEE
QOx1FFF330C: FFEFFFFFF SSARRRSS
Ox1FFF3338: FFFFFFFF FFFFFFFF
Ox1FFF3364: FFFFFFFF FFFFFFFF

FFFFEFFFFE
FFFFEEEE
FFFEFEFEFE
FFFEFFFFF
FFFEFFFFF
FFFFFFFF
00481E1E
FFFFFFFF
04800078
FFFFFFFF
Qoolas20
FFFEFFEFEF
CEFTD3082
FFFEFFFEFF

FFFFFFFF
FEFFEEFET
FFFFFFFF
FFFFFFFF
FFFFFFFF
Q0004EDOD
FFFFFFFF
0240003C
FFFFFFFF
00012E6C
FEFFEEET
LLSSOSAL
FFFFFFFF
FSFROAOS

o TEXREFANERSERE1.2VAIRHE,

a) PHEDHR

b) FHEADCHIRTHPERER,

c) IESADCRHEEHE.

SEERRIE RN T
tCONV = REFRIE + ($5iR5##EE+0.5) x ADC E3thfEIHA

fusn:

2141DEBE
FFFFFFEFF
FFFFFFEFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFEEE
FEFFFFEFEF
FFFFFFEFF
FFFFFFEFF
FFFFFFEF
0120001E
FFFFFFFF
Q000DACO
FFFFFFFF
o00l4s20
FEFFFFFEFE
FF1FQOEQ
FFFFFFEF

2662D95D
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFEEFET
FFEFFFFFF
FFFFFFFF
FFFFFFFF
QO0O006EFC
FFFFFFFF
0000eDe0
FFFFFFFF
00012E6C
FFFFEFEFEF
F1FCOEQ3
FFFFFFFF
FFF70008

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFEEE
FFFFFEFFFE
FFFFFFFF
FFFFFFFF
FFFFFFFF
000036B0
FFFFFFFF
0000DACO
FFFFFFFF
12C05DCO
FFFFFEFFFE
FFFFO0G0
FFFFFFFF

COE43F1B
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
QO000FFFF
FFFFFFFF
FEEFFEEET
FEFEFFFEFF
FFFFFFFF
FFFFFFFF
QO000BEFS
FFFFFFFF
0000eD6e0
FFFFFFFF
114856638
FEEFFEEET
FE77008%
FFFFFFFF
FETFO080

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFEEF
FFFFFFEFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
00003680
FFFFFFFF
0C803E80
FFFFFFFF
SSRRAASS
FEFFFFEFFF
FFFFO0Q00
FFFFFFFF

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FEFFEEFF
FEFFFFFFF
FFFFFFFF
FFFFFFFF
000003B5
FFFFFFFF
06401F40
FFFFFFFF
01B0B4B4
FEFFEEFF
FEFFFFFFF
FFFFFFFF
FEFFFO000

FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FFFFFFFF
FEFFEEFEE
FFFFFFEF
FFFFFFFF
Q0o00DoT
FFFFFFFF
03200FAOD
FFFFFFFF
018FRcka
FFFFFFFF
AASS555AR
FFFFFFEF
FC1A03ES
FFFFFFFF

ISADCREFRTIEIE AT BRIV REZ D 20us, F3EMT:

& ADC CLK = 12MHz, S#iEh12(u, BREREN 239.59ADC RIHHEHI:
tCONV = (239.5 + 12.5) x ADC RI#hREH= 252 x ADC R3$h/FHE = 21 us
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4 PY32F403AiESEIR
41 PWR
411 PLL

® PLL {ZASASHHEENOTP FLASH, EEERFATHIHSI SMHzEF TN

4.2 SPI
4.2.1 SPIELE

o EUSPIFAEMTES, TXEMApollingt&Ez, RXFERDMAKL,
4.3 NEFSEHE1.2V

o TEXFANESEREE12VAIRNE, BITADCHRIFR B AN E HRAIEREED20us, F5iET:
a) PEHEDHER,
b) FHEADCHIRTSPSRER,
¢ IRSADCREERELR.
SHIREETENT:
tCONV = SRRt + (REHR53¥42+0.5) x ADC BéhEHA
f5u4n -
%4 ADC CLK = 12MHz, £#iER12(1, ER#EA 239.540ADC RIHEH:

tCONV = (239.5 + 12.5) x ADC R3$hEHA= 252 x ADC BI$h/EHE = 21 us
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5 PY32F031iE=EEIN
51 WSHEHEE1.2V

o NAHAZRSEREE.2VEUEREBEFLASHA R informationX1d(0x1FFFOE20), (&16( 23R
B, {162 RB) , EENESEBE.2VAERIMRS:

Memory 1 L x|

Address: [0<1FFFOE2(] D 2

gxlFFFOEZO: lZOlEDFE[—OOOOOOOl 1026EFDS 1502EAFD 2045DFBA 2503DAFC -00000001 -431CBCE4 -00000001 -00000001
X 90 - 00000001l -00000001 OQO0000Q3AC 00000472 -00000001 -00000001 -000C00001 -0Q00000L -00000001
0Ox1FFFOETO: -00000001 -00000001 -00000001 -00000001 4755B8AA -00010000 -001FFFE1 O0OOQQOFFFF -00000001 -00000001
Ox1FFFOESS: -00000001 -0Q0000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001
Ox1FFFOECO: -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 -00000001
Ox1FFFOEES: -00000001 -00000001 -00000001 -00000001 -00000001 -00000001 OO0COOQCFS O00002CFB 00004DOF OOOQOGEEF
Ox1FFFOF10: OQO0O0Q0SEE6e 0QO00003AC 00000472 O00481E1E 0120001E 000036B0O 00003&6B0 O03200FAC0 00S03C3C 0240003C
0x1FFFOF38: 0000&6D&0 0Q000&DE0 0&401F40 01207878 04800078 O0OO000DACDO OOOODACO OC303ES80 0Ol13FA&RAE6 06350046
Ox1FFFOF€0: 0Q00l2EeC 0Q0012E6C 11485668 0lBOB4B4 06C000B4 00014820 00014820 12C0SDCO SSAAAASS —-SOAAARSE
Ox1FFFOF88: S5RAAASS —55ARAASE -00000001 -00000001 -00000001 -00000001 -3810CTF0 -0400FC0O0 -1F1DEOE3 -ZCEFD311
Ox1FFFOFBO: -00C8FF38 -00010000 -0RRZF55E -0TFE8F808 -0080FF80 -00010000 -0045FFBB -0103FEFB -02Z02FDFE -1F0O0E100
Ox1FFFOFDE: -1F0QO0E100 -00010000 -00010000 -00010000 -00010000 -00010000 -00000001 OOQQFFFF 20220084 -0033FFCD
Ox1FFF1000:
0x1FFF1028:
Ox1FFF1050:
Ox1FFF10738:

o TERFAISHEBE12VAIRHE, EITADCRERIEHERATNEHKAVERES/D20us, FiEUT:
a) FHEDHER.
b) F{EADCHIRTEHSAER,
c) IEBADCREEHA.
SESRET R T:
tCONV = REFRdHE + ($6iR5##=E+0.5) x ADC B3$hREIHA
f5usn:
& ADC CLK = 12MHz, f#igh12(u, BRERMAN 239.59ADC RI#pEHA:
tCONV = (239.5 + 12.5) x ADC BJ¢hEHI= 252 x ADC BI¢h/EHA = 21 us
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1.1 PY32F030/PY32F003/PY3F002A{KINFEIER T, EH?H&EEHE}E{’}UE(LLE)

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_IwdgConfig();

/* 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); IR A EAN160usLA_EFEIR

[* Enable LPTIM */

LL_LPTIM_Enable(LPTIM1);

[* Set autoreload value */

LL_LPTIM_SetAutoReload(LPTIM, 51);

[* Start LPTIM in one-shot mode */

LL LPTIM_StartCounter(LPTIML1,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_lwdgConfig(void)

/* Enable LSI */
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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)
{
[* Enable LSI */
LL RCC_LSI_Enable();

[* Wait for LSI to be ready */
while(LL_RCC_LSI_IsReady() == 0)
{

[* Configure LSl 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);
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/* 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)

{
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/PY3F002A{EKINEIR T, ERIIGERIRIAGIFE(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_IWDGlInit();

/* 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 */
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);
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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_RCCEx_PeriphCLKConfig(&LPTIM_RCC) != HAL_OK)

{

Error_Handler();

}

/* 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 FRIE IS EIN160us A _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);

}
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static void APP_IWDGInit(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

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* FoBRABER */
while (1)
{
}

}
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1.3 PY32F030/PY32F003/PY3F002A{RINFEIRIL T, LSEJoLPTIMAI$HiIEERIIREEIE
BfIFZ(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(LEDS3);

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);
[* Enable LPTIM */
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();

I* Request Wait For Interrupt */
__WFI();
LL_IWDG_ReloadCounter(IWDG);
LL_GPIO_TogglePin(GPIOA,LL_GPIO_PIN_3);
}

}
void APP_lwdgConfig(void)

/* Enable LSI */
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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)
{
LL PWR_EnableBkUpAccess();
while(LL_PWR_IsEnabledBkUpAccess() == 0)
{

}
LL RCC_LSE_Enable();

while (LL_RCC_LSE_IsReady() != 1)
{

}
LL_PWR_DisableBkUpAccess();

LL_APBI1_GRP1_DisableClock(LL_APB1_GRP1_PERIPH_PWRY);

[* Configure LSI as LPTIM clock source */
LL_RCC_SetLPTIMClockSource(LL_RCC_LPTIM1_CLKSOURCE_LSE);

}
/-k*
* @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);
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[* 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);

}
/**

* @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);
while(LL_RCC_HSE_IsReady() != 1)

{

}
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[* 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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1.4 PY32F030/PY32F003/PY3F002A{RINFEIRIL T, LSEJoLPTIMAI$HilEERIIREENE
BFIFE(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);

[* 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)

{
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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_LSE; /* Setthe 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)

{
Error_Handler();

}
static void APP_SystemClockConfig(void)

{
RCC_OsclInitTypeDef RCC_OsclInitStruct = {0};

RCC_CIkInitTypeDef RCC_ClIkInitStruct = {0};

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

RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSE |
RCC_OSCILLATORTYPE_HSI | RCC OSCILLATORTYPE LSI | RCC_OSCILLATORTYPE_LSE;

RCC_OsclInitStruct.HSIState = RCC_HSI_ON;
[* Enable HSI */

RCC_OsclInitStruct.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_OsclnitStruct) = HAL_OK)

{
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APP_ErrorHandler();
}

[* Initialize CPU, AHB, and APB bus clocks */
RCC_ClIklInitStruct.ClockType = RCC_CLOCKTYPE_HCLK | RCC_CLOCKTYPE_SYSCLK |

RCC_CLOCKTYPE_PCLK1; /* RCC system clock types */

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

RCC_CIkInitStruct. AHBCLKDivider = RCC_SYSCLK _DIV1;
/* AHB clock not divided */

RCC_CIkInitStruct. 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_ClkInitStruct, FLASH_LATENCY_0) != HAL_OK)

APP_ErrorHandler();
}

/* Enable LPTIM clock */
__HAL RCC_LPTIM_CLK_ENABLEY();

}
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 SRFE AN AN 160usLA_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_IWDGInit(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; sysclk = 24 ; //Modify this according to the system clock

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* FoRRABIR */
while (1)
{

}
}
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1.5 PLLASM{HZRFRISPAS, IAPHEEEKHIPLL

LL_UTILS_CIkInitTypeDef UTILS_CIKkInitStruct;
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);

[* 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(43000000);

}
void APP_SystemClockConfig(uint32_t Value, uint32_t HCLKFrequency)
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I* HSHFRER IR */

LL RCC_HSI_Enable();

LL RCC_HSI_SetCalibFreq(Value);
while(LL_RCC_HSI_IsReady() != 1)
{

}

I+ IBEBAHBSSA */
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

I* BLEHSISYSHERGRITIRADIAN */
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* IREAPBLOSIR AN */

LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);

I* B ARG FHTE SystemCoreClock (3] LAET B SystemCoreClockUpdate EREIEEFT) */
LL_SetSystemCoreClock(HCLKFrequency);
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%2
2.1 PY32F002B {RINFEEHT, ERSIRERIERIOHFE(LLEE)

int main(void)

APP_SystemClockConfig();
BSP_LED_Init(LED3);
BSP_PB_Init(BUTTON_USER, BUTTON_MODE_GPIO);

BSP_LED_On(LED_GREEN);

[* Wait the button be pressed */
while (BSP_PB_GetState(BUTTON_USER) !=0)
{

APP_lwdgConfig();
[* Set wake-up mode of the LPTIM(EXTI Line29) to event request */
LL_EXTI_DisablelT(LL_EXTI_LINE_29); /* Disable interrupt request for EXTI Line29 */
LL_EXTI_EnableEvent(LL_EXTI_LINE_29); /* Enable event request for EXTI Line29 */
[* Set LSl as LPTIM clcok source */
APP_ConfigLptimClock();

* Initialize LPTIM */

LPTIM_InitStruct.Prescaler = LL_LPTIM_PRESCALER_DIV128; * prescaler: 128 */

LPTIM_InitStruct.UpdateMode = LL_LPTIM_UPDATE_MODE_IMMEDIATE; /* registers are
updated after each APB bus write access */

if (LL_LPTIM_Init(LPTIM, &LPTIM_InitStruct) != SUCCESS)

{

APP_ErrorHandler();

}

I* LED off */

BSP_LED_Off(LED_GREEN);

[* Set LPTIM to continus mode Enable autoreload match interrupt */
/[ APP_ConfigLptim();

while (1)

{
APP_ConfigLptim();
LL_LPTIM_ClearFLAG_ARRM(LPTIM1);

/* Enable STOP mode */

APP_EnterStop();

LL_IWDG_ReloadCounter(IWDG);

/* LED toggle */

BSP_LED_Toggle(LED_GREEN);
}

}
void APP_lwdgConfig(void)
{
/* Enable LSI */
LL RCC_LSI_Enable();
while (LL_RCC_LSI_IsReady() == 0U) {;}

/* Enable IWDG */
LL_IWDG_Enable(IWDG);

/* Enable write access to IWDG_PR, IWDG RLR and IWDG_WINR registers */
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LL IWDG_EnableWriteAccess(IWDG);

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

[* Set IWDG reload value */
LL_IWDG_SetReloadCounter(IWDG, 1000); /* 1ms*1000=3s */

/* Check if all flags Prescaler, Reload & Window Value Update are reset or not */
while (LL_IWDG_IsReady(IWDG) == 0U) {;}

/* Reloads IWDG counter with value defined in the reload register */
LL IWDG_ReloadCounter(IWDG);

}
static void APP_SystemClockConfig(void)
{
[* Enable HSI */
LL RCC_HSI_Enable();
while(LL_RCC_HSI_IsReady() != 1)
{
}

/* Set AHB divider: HCLK = SYSCLK */
LL_RCC_SetAHBPrescaler(LL_RCC_SYSCLK_DIV_1);

[* HSISYS used as SYSCLK clock source */

LL RCC_SetSysClkSource(LL_RCC_SYS CLKSOURCE_HSISYS);
while(LL_RCC_GetSysClkSource() != LL_RCC_SYS_CLKSOURCE_STATUS_HSISYS)
{

}

/* Set APB1 divider */
LL_RCC_SetAPB1Prescaler(LL_RCC_APB1_DIV_1);
LL_InitImsTick(24000000);

/* Update CMSIS variable (which can be updated also through SystemCoreClockUpdate function)
*

LL_SetSystemCoreClock(24000000);
}

static void APP_ConfigLptimClock(void)
{
[* Enabel LSI */
LL RCC_LSI_Enable();
while(LL_RCC_LSI_IsReady() !=1)
{
}

/* Select LS| as LTPIM clock source */
LL RCC_SetLPTIMClockSource(LL_RCC _LPTIM1_CLKSOURCE_LSI);

/* Enable LPTIM clock */
LL_APB1_GRP1_EnableClock(LL_APB1_GRP1_PERIPH_LPTIM1);
}
static void APP_ConfigLptim(void)
{
/* Enable LPTIM1 interrupt */
NVIC_SetPriority(LPTIM1_IRQn, 0);
NVIC_EnablelRQ(LPTIM1_IRQn);

/* Enable LPTIM autoreload match interrupt  */
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LL_LPTIM_EnablelT_ARRM(LPTIM);

LL_LPTIM_Disable(LPTIM):
APP_delay_us(160); ISR IR NN 160usLA_EFER

/* Enable LPTIM */
LL LPTIM_Enable(LPTIM);

[* Set autoreload value */

LL LPTIM_SetAutoReload(LPTIM, 51);

/* LPTIM starts in continuous mode */

LL LPTIM_StartCounter(LPTIM, LL_LPTIM_OPERATING_MODE_ONESHOT);

static void APP_delay_us(uint32_t nus)
{
uint32_t temp;
SysTick->LOAD=nus*(SystemCoreClock/1000000);
SysTick->VAL=0x00;
SysTick->CTRL|=SysTick_CTRL_ENABLE_Msk;
do

{
temp=SysTick->CTRL;

}
while((temp&0x01)&&!(temp&(1<<16)));
SysTick->CTRL=SysTick_CTRL_ENABLE_Msk;
SysTick->VAL =0x00;
}
static void APP_EnterStop(void)
{
/* Enable PWR clock */
LL_APB1_GRP1_EnableClock(LL_APB1_GRP1_PERIPH_PWR);
/* STOP mode with low power regulator ON */
LL_PWR_SetLprMode(LL_PWR_LPR_MODE_LPR);
/* SRAM retention voltage aligned with digital LDO output */
LL_PWR_SetStopModeSramVoltCtrl(LL_PWR_SRAM_RETENTION_VOLT_CTRL_LDO);
[* Enter DeepSleep mode */
LL LPM_EnableDeepSleep();
/* Request Wait For event */
__SEV();
__WFE();
__WFE();
LL_LPM_EnableSleep();

}
void APP_LptimIRQCallback(void)

if((LL_LPTIM_lsActiveFlag_ ARRM(LPTIM) == 1) && (LL_LPTIM_IsEnabledIT_ARRM(LPTIM) ==
1))
{

[* Clear autoreload match flag */
LL_LPTIM_ClearFLAG_ARRM(LPTIM);

}

}
void APP_ErrorHandler(void)

[* Infinite loop */
while (1)

}

}
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2.2 PY32F002B {EIN#EIRU T, ERYIREENRIDMGFZ(HALEE)

int main(void)

{
EXTI_ConfigTypeDef ExtiCfg;

[* Reset of all peripherals, Initializes the Systick. */
HAL _Init();

APP_IWDGConfig();

* Configure RCCOSC */
APP_RCCOscConfig();

/* Initialize LED */
BSP_LED_Init(LED_GREEN);

* Initialize PA3 */
APP_GpioConfig();

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

/* LPTIM initialization */
LPTIMConf.Instance = LPTIM1,; /* LPTIM1 */
LPTIMConf.Init.Prescaler = LPTIM_PRESCALER_DIV128; /* Prescaler: 128 */
LPTIMConf.Init.UpdateMode = LPTIM_UPDATE_IMMEDIATE; /* Immediate update mode */
* Initialize LPTIM */
if (HAL_LPTIM_Init(&LPTIMConf) I= HAL_OK)
{

APP_ErrorHandler();

}

[* Configure EXTI Line as interrupt wakeup mode for LPTIM */
ExtiCfg.Line = EXTI_LINE_29;

ExtiCfg.Mode = EXTI_MODE_INTERRUPT;
HAL_EXTI_SetConfigLine(&ExtiHandle, &ExtiCfg);

/* Enable LPTIM1 interrupt */
HAL_NVIC_SetPriority(LPTIM1_IRQn, 0, 0);
HAL_NVIC_EnablelRQ(LPTIM1_IRQn);

[* Suspend Systick */
HAL_SuspendTick();

/* LED ON*/
BSP_LED_On(LED_GREEN):;

[* Wait for Button */

while (BSP_PB_GetState(BUTTON_USER) !=0)
{

}

/* LED OFF */
BSP_LED_Off(LED_GREEN):;

[* Calculate the value required for a delay of macro-defined(Delay) */
RatioNops = Delay * (SystemCoreClock / 1000000U) / 4;

while (1)
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/* LPTIM must be disabled to restore internal state before next time enter stop mode */
__HAL_LPTIM_DISABLE(&LPTIMConf);

[* Wait at least three LSI times for the completion of the disable operation */
APP_delay _us(160); HIAZRTEIAMENN160usLA_EFER

[* Configure LPTIM for once mode and enable interrupt */
HAL_LPTIM_SetOnce_Start_IT(&LPTIMConf, 51);

[* Enter Stop Mode and Wakeup by WFI */
HAL_PWR_EnterSTOPMode(PWR_LOWPOWERREGULATOR_ON,
PWR_STOPENTRY_WFI);
if (HAL_IWDG_Refresh(&lwdgHandle) = HAL_OK)

APP_ErrorHandler();

}

HAL_GPIO_TogglePin(GPIOA,GPIO_PIN_3);
}

}
void APP_IWDGConfig(void)
{

IwdgHandle.Instance = IWDG,; [* IWDG */
IwdgHandle.Init.Prescaler = IWDG_PRESCALER_32; /* Prescaler DIV 32 */
IwdgHandle.Init.Reload = (1000); /* IWDG Reload value 1000 */
if (HAL_IWDG_Init(&lwdgHandle) != HAL_OK) /* Initialize the IWDG */
{

APP_ErrorHandler();

}
}
/**

* @brief  LPTIM AutoReloadMatchCallback
* @param  None
* @retval None
*/
void HAL_LPTIM_AutoReloadMatchCallback(LPTIM_HandleTypeDef *LPTIMConf)

BSP_LED_Toggle(LED_GREEN);
}

/**
* @brief  Configure RCC
* @param  None
* @retval None
*/
static void APP_RCCOscConfig(void)
{
RCC_OsclInitTypeDef OSCINIT = {0};
RCC_PeriphCLKInitTypeDef LPTIM_RCC = {0};

[* LSI Clock Configure */

OSCINIT.OsclillatorType = RCC_OSCILLATORTYPE_LSI; /*LSI*

OSCINIT.LSIState = RCC_LSI_ON; /* LSI ON */
OSCINIT.LSICalibrationValue = RCC_LSICALIBRATION_32768Hz; [* LS| Set 32768Hz */
[* RCC Configure */

if (HAL_RCC_OscConfig(&OSCINIT) = HAL_OK)
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{
APP_ErrorHandler();

}

LPTIM_RCC.PeriphClockSelection = RCC_PERIPHCLK_ LPTIM; /* Clock Configure
Selection: LPTIM */

LPTIM_RCC.LptimClockSelection = RCC_LPTIMCLKSOURCE_LSI;  /* Select LPTIM Clock
Source: LSI*/

[* Peripherals Configure */
if (HAL_RCCEXx_PeriphCLKConfig(&LPTIM_RCC) != HAL_OK)

APP_ErrorHandler();
}

/* Enable LPTIM Clock */
__HAL_RCC_LPTIM_CLK_ENABLE();

}
/**
* @brief Configure GPIO
* @param None
* @retval None
*
static void APP_GpioConfig(void)
{
[* Configuration pins */
GPIO_InitTypeDef GPIO_InitStruct;

__HAL_RCC_GPIOA_CLK_ENABLE(); /* Enable the GPIO clock*/
GPIO_[nitStruct.Mode = GPIO_MODE_OUTPUT_PP; /* GPIO mode is OutputPP */
GPIO_InitStruct.Pull = GPIO_PULLUP; /* pull up */

GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_HIGH; /* The speed is high */
GPIO_InitStruct.Pin = GPIO_PIN_3;
HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

}

/**
* @brief Delayed by NOPS
* @param None
* @retval None
*
static void APP_DelayNops(uint32_t Nops)

for(uint32_t i=0; i<Nops;i++)

__NOP();
}
}
/**
* @brief This function is executed in case of error occurrence.
* @param None
* @retval None
*/
void APP_ErrorHandler(void)

while (1)
{
}

}
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FMis%3
3.1 PY32F030/PY32F003/PY32F002AiZHlinformationXigrhiZ Az S B E
1.2VECi{E (Bt 1.3.3)

#define HAL_VREF_INT (*(uint8_t *)(Ox1fffOE23))
#define HAL_VREF_DEC (*(uint8_t *)(Ox1fffOE22))
#define vref_int (*(uint8_t *)(HAL_VREF_INT)) 1T EE B FEEEER D
#define vref_dec (*(uint8_t *)(HAL_VREF_DECQC)) ITEFREEBE/INSERD
float vref; IIB2E8BEE
static uint8_t Bcd2ToByte(uint8_t Value)
{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)0xF0) >> (uint8_t)0x4) * 10U;
return (tmp + (Value & (uint8_t)0Ox0F));
}
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);

IIFIYBRTESME, flashiE, systick
vref = data_vref_int/10; INtEESE8E

vref = vref + ((data_vref_int%10)*0.1 + data_vref _dec*0.001);
return vref;

3.2 PY32F002BiERinformation RisiFAhFAAIAEESE B E1 . 2VECE (Risitbit
2.1.1)

#define HAL_VREF_INT (*(uint8_t *)(0x1fff0023))
#define HAL_VREF_DEC (*(uint8_t *)(0x1fff0022))
#define vref_int (*(uint8_t *)(HAL_VREF _INT)) IITE SB[ EREE DS
#define vref_dec (*(uint8_t *)(HAL_VREF_DEC)) TFSZBEE/\EERD
float vref; IIBEBEE
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;
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data_vref_int = Bcd2ToByte(HAL _VREF_INT);
data_vref dec = Bcd2ToByte(HAL VREF_DEC);

IFIYBLERESME, flashiZd, systick
vref = data_vref_int/10; ItES%8E

vref = vref + ((data_vref_int%10)*0.1 + data_vref_dec*0.001);
return vref;

3.3 PY32F040/PY32F071iEBRinformationXiFRFMAIAERSE B E1.2VEEUEER
(it 3.1.2)

#define HAL_VREF_INT (*(uint8_t *)(0x1fff3023))
#define HAL_VREF_DEC (*(uint8_t *)(0x1fff3022))
#define vref_int (*(uint8_t *)(HAL_VREF_INT)) ITFIE 2B EEEEER D
#define vref_dec (*(uint8_t *)(HAL_VREF_DEC)) IITE S8 E/INEE D
float vref; I15%&8BEE
static uint8_t Bcd2ToByte(uint8_t Value)
{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)0xF0) >> (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);

IIFIYBLERBESME, flashiZd, systick
vref = data_vref_int/10; ITE&*8[E

vref = vref + ((data_vref_int%10)*0.1 + data_vref dec*0.001);
return vref;

3.3 PY32F031i&Binformation Xtk R{ErRIANERSE B E. 2VEEUE (BiFitkit 75.1)

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

#define vref_int (*(uint8_t *)(HAL_VREF _INT)) IITER 28 EE D
#define vref_dec (*(uint8_t *)(HAL_VREF_DEC)) I TFR SR E/INEED D
float vref; IIB%&8EE

static uint8_t Bcd2ToByte(uint8_t Value)
{
uint32_t tmp = 0U;
tmp = ((uint8_t)(Value & (uint8_t)0xF0) >> (uint8 t)0x4) * 10U;




B33

return (tmp + (Value & (uint8_t)0Ox0F));
}

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);

IRIMA RSN, flashiEd, systick
vref = data_vref_int/10; ItES%8E

vref = vref + ((data_vref_int%10)*0.1 + data_vref dec*0.001);
return vref;
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MisR4
4 PFO,PF1{EA12CBIBI{EMRR

void HAL_I2CInit(12C_HandleTypeDef *hi2c)
GPIO_InitTypeDef GPIO_InitStruct = {0};

__HAL_RCC _12C_CLK_ENABLE();
__HAL_RCC_GPIOF_CLK_ENABLEJ();
GPIO_InitStruct.Pin = GPIO_PIN_0 | GPIO_PIN _1;
GPIO_InitStruct.Mode = GPIO_MODE_AF_OD;
GPIO _InitStruct.Pull = GPIO_PULLUP;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_VERY_HIGH;
GPIO _InitStruct.Alternate = GPIO_AF12_12C;
HAL_GPIO_Init(GPIOF, &GPIO_InitStruct);
/* Reset 12C */
__HAL_RCC_I2C_FORCE_RESET();
__HAL _RCC _12C_RELEASE_RESET();

}

/* Enable 12C clock */
/* Enable GPIOF clock */

/* Open-drain mode */
[* Pull-up */

[* Alternate as 12C */
[* Initialize GPIO */




