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Rz L]
— 32 {if ARM® Cortex® - MO+ ]
— & 72 MHz TYESRER

TFhiEzs

— £ K 64 Kbytes Flash 7Z{&88

— BK 8 Kbytes SRAM

— 128 Bytes User OTP Data

B EP RS

— BB 4/8/16/22.12/24 MHz RC #RS%28(HSI)
— PIEB 32.768 kHz RC #R5%28(LSI)

— 4~32 MHz B@iR%88(HSE)

— 32.768 kHz (iR R IR%ES(LSE)

— PLL(x2,x3) .
FEEEIERNE Y
— T{FBE: 1.7V~55V
— {KIN3EHED: Sleep, Stop
— HA/AsEE(U (POR/PDR)
— RGNS (BOR)
— TYRIZRYEE[EIQN (PVD)
BRI (/0) u
— ZiK 44 D110, HAERSMERRIT -
— F8 GPIO XEIEER &K 20 mA u
— 81 GPIO SZRR@ESRERR, FIECE 80

mA/60 mA/40 mA/20 mA
31EE DMA 128 .
1 x 12 {i ADC .
— XFERZ 10 MIMNPRNBE, 5 MHEREE .
— BINBBERZITE: 0 ~ Vec .

— Vapc-rer PRERER[E: 1.024/1.5/2.048/2.5 V

PY32F031
E=4]|
32 {ii ARM® Cortex®-MO+ fistlse

Sy 43 4*18/8*14 LCD

TERTES

— 11 16 = RIEHIERES (TIM1)

— 3 MEBRIY 16 IERTEE

(TIM14/TIM16/TIM17)

— 1 MEBFRIRY 32 AERTER(TIM2)

— 1 MEIHFEERTRR(LPTIM), STFFM stop 15
TIRER

— 1 NMRIZEVEERES (IWDT)

— 1 MEOE HIEREE (WWDT)

— 1 4> SysTick timer

— 1 A IRTIM

RTC

wEfEO

— 2 NERITAMBIEO(SPI), BEh—AS2iF 12

— 3NMNBRRPIRLKLER(USART), THE
shiRERIEGN, B 13 LIN

—2 N IPC#O, XFEmERIU (100 kHz) |
IRERET, (400 kHz), TRIEIEEET
(IMHZ) , X#F7 [USHHER

14 CRC-32 #&th

2 NEbEREs

2 MEEAEE

W 32 fubRiEER, #FihabEes (FF¥5, IE

R5Z, [ERI))

E— UID

EB1TEiE (SWD)

T{ERE: -40~85 °C

% LQFP48, QFN48, QFN40, LQFP32,

QFN32, TSSOP20
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N-h)

PY32F031 RAAH=4ISERAAEMARERY 32 {7 ARM® Cortex®-M0O+ 1%, SEETEEER MCU, #RA
=ik 64 Kbytes Flash 1 8 Kbytes SRAM 7728, &xE LIEMER 72 MHz, &M ARERREZT=
fR. OREMEZII’C. SPI, USART HEHIME, 18 12{7ADC, 44 16 iERTEE, 114 32 {UERT=S,
LA 2 B&EVERER, 2 BRIZERARS, 1B LCD IXzNes.

PY32F031 ZEFIGUEHIZSHNITIEREEEN -40 ~ 85 °C, T{EEBEEBE 1.7 ~ 5.5 V. S H1Z( sleep,
stop RIFETIEED,, TLUBEARRAMEIIFELN .

PY32F031 R7IuzHIssEATSMNATR, fliiiEslse. FHRARE. PC INR. IF/A GPS &, T
WL,
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xR 1-1 PY32F031 ZFIF= Gkl B 44iE

Mg PY32F031C18T6 PY32F031C18U6 PY32F031H18U6 PY32F031K18T6 PY32F031K18U6 PY32F031F18P6
Flash (Kbytes) 64 64 64 64 64 64
SRAM (Kbytes) 8 8 8 8 8 8
BRI S 1 *16-bit
BTN RS 3*16-bit, 1*32-bit
i B R Es 1
B | (EhEses 1
SysTick 1
Watchdog 2
O SPI (12S) 2(1)
':&5 12C 2
USART(LIN) 3(1)
DMA 3ch
RTC Yes
1BAIRO 44 44 38 30 30 18
ADC 1BIB 10+5 10+5 10+5 10+5 10+5 9+5
(HhEB+AIEB)
tLies
NG 2
LCD 4*18 / 8*14 /
HDIV Yes
CORDIC Co-processor Yes
BRI 72 MHz
TYEBIE 1.7~55V
TEEE -40 ~ 85 °C
ERESS LQFP48 QFN48 QFN40 LQFP32 QFN32 TSSOP20
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SWCLK
SWTS SWD " D:> Flash Memory VDD || Voltage
as I ' Regulator AI
cPu ®
vceio
CORTEX-MO0+ & VeeA \\/ICS(S:
fnos= 72MHz : vee —| [supey
= SUPERVISION
K r\*“ RAM
NVIC ‘ 10PORT s POR/BOR
PVD PVD_IN
]
Filter NRST
HEE]
0 23
> HSE XTAL OSC [T osc_IN
£ C RCC 4-32MHz 0sCc_ouT
Reset! & clock control XTALOSC ,_OSC32 N
E X
l l l l l l l l 32KHz 05C32_0ouT
INT_CTRL System and peripheral COM[3:0], SEG[17:0]
clocks, System reset as AF
x|
CH1~CH4, BKIN,
1 CHIN~CH3N, ETR as AF
CH1~CH4, ETR
from peripherals ‘ S-AHB TO S-APB ‘ as AF '
N+ = CH1as AF
(',':J'T CH1, CHIN
" BKIN as AF
[ wos |13
0|
<,:> RX,TX,RTS,CTS,
9 CK as AF
3 wim K
e & RX,TX,RTS,CTS,
INN CK as AF
RX,TX,RTS,CTS,
siscre [K——) K a5 AF
MOSI,MISO,5C
NSS as AF pBGMcU [(——> SCL,SDA
MOSI,MISO,5C| ﬁ
NSS as AF L = SCLSDA
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

& 1-1

DHREMRLR
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2. 1)) fg 1 iR

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ ¥

Arm® Cortex®- MO+ E—2r A TSHIMATURIFIZIHIONI 15 32 fiZ Arm Cortex SHBSE, ERFEA
RIBGT BEREL, B

m S, BTEINmE

m B, BHEET

n EEOREEES

Cortex-M0+ 4MBSEE 32 fPuiZ, ERFIDIEEMGE, 2 RAVKIODEFESEN, ANESEIIEY
(BEBAHIS S ER SIS, IBAESHNEEY, SAREITOASE, BIT 32 CORMITEN
FREFEMSERIERE, bt 8 (O 16 A B B A OB,

Cortex-M0+ 5—RERIEBHHHEHISENVIC) EEHES.

Fhtss

FREER SRAM, i@id bytes (8{i) . half-word (16 {if) 8& word (32 i) HIARETHIE)
SRAM,
FRER Flash, &R N REAIERXIHER:
B Main flash Xi&, B&SNARFIRFGE
m Information K15, 4 Kbytes, BEIELATERS
— Option bytes
— UID bytes
— System memory
— User OTP Data

Xt Flash main memory HY{RIFEFELL T LFRLE -

B ERIP(RDP), BELESRBESMBAYEIE,

B SRIPWRP)ER], LA EENSERME (RTEFFMHESEEE PCHIREL) . SRPFINSN
{FRIPEA(L/ 4 Kbytes,

®  Option byte S{#IF, EiJHIMEHRLT.

Boot &3

J&id BOOTO pin #1 boot BEE (i nBOOT1 (FFHTF Option bytes &) , ANEFE=FARENEsMER,
NIRRT
% 2-1Boot BtE&

Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

X 0 E$E Main flash {EREEIX

1 1 %% System memory {EABEIX
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Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

0

1 125% SRAM {ENERIX

2.4.

Boot loader F2FFAETE System memory, FIFi@id USART EZO & Flash 2.

B¢ R 5

CPU EafRE0ARFRTHSREA HSI 8 MHz, i ETRIEHEER SR ITIRIR SRS

;Jﬁo

BILAEERASSRAT S -

— 4/8/16/22.12/24 MHz SJEEEIAESEREE HSI BT,

—/ 32.768 kHz BIECERIPIER LSI BEH.,

4 ~ 32 MHz HSE B, FERILAFERE CSS ThREtal HSE. #N5R CSS fail, E4<BiERRA
R HSI, HSIRERMREELE. FERT CPU NMI HRlTF=4,

— 32.768 kHz LSE RJ$4,

PLL BI$h, PLLJRRJLASEHEE HSI F1 HSE, SN5RIEEE HSE iR, 2§ CSS {##gHH CSS fail Bf, X
4 PLL #1 HSE, BEHHSEERSRRTHIRES HSI,

AHB BRI AT RSS90, APB BHHIRTLAET AHB B384, AHB #1 APB B$RERERE /9
72 MHz,
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HSI; High-speed internal clock
LSI: Low-speed internal clock

HSI10M
HSI10M > to RCC,FMC HSE: High-speed external clock
LSE: Low-speed external clock
PLL: Phase locked loop
LSIRC to IWDG{>
32.768kHz
LSI
LSE to RTC
0SC32_ouT LSE s
O HSE
32.768kHz || | o
[joscs2 N || Clock 1o PWR
detector RTCSEL >
LSE To AHB bus, core, memory and DMA >
LSI AHB FCLK Cortex free-running clock
PLL PRESC
HSI10M /1, 2..512 To Cortex system timer >
MCO HCLK
A28 PCLK APB PC To APB iphral
PRESC LK () periphrals
SYSCLK /1,2,4,8,16
HSE
PCLK
HSI RC to LPTIM
4/8/16/22.12/24MHz LSE
LSl
\I X2
X3 PCLK ]
to COMP
PLL LSE— Lsc e
LSI
PCL
to ADC
HSI
HSIDIV pLL
0 0SC_OUT HSE HSISYS
4~32MHz HSE SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
0SC_IN ook s PRESC=1) xlelsex2 | toTIM1/2/14/16/17
detector
O SE LSC to LCD o
>
Clock tree

Bl 2-1 RERItPEIIE
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2.5. BEEHE

2.5.1. EBRIEE

VCCA domain
SE2
VECA >355 SAR
VREFP- ADC 3 logi
VREFN——] - ol
o vean [ VoS
) s DET PMU, FLASH 5 ~
VSSA CMP, % A E—
OPA, LCD = e
VCCA VREFBUF
HSI, LSI
LSE, HSE PLL |,
HSI10
VDDD v
VCCD domain | |
e g .
VCCD DO > %> SRAM
VSSD— o » Digital peripherals
) ¢
vee [[——— N
VCCIO domain
vss [[————— 1 o g
g£ 2.
Vssio——( 10 10 pre-driver % <
vcelo §
2-2 EBJRHEME]
* 22 BFREE
WS :H HiRE ik
HEESEREl 1.7 V~5.5 V, BEBRERCRIREEIR, EMHBEis: 38
1 Vce 1.7V~55V e
DIRPIBEE,
2 Veea 1.7V~55V EREBDEHERHEE, KB TF Ve
3 Vceio 1.7V~55V 45 10 88, BT Vcc

2.5.2. HjEE

25.2.1. ETHE(fI (POR/PDR)
S EIgLT Power on reset (POR) /Power down reset (PDR) &3k, JuithHi2(it FEFIREERL,
IZIERAERFMER Z TERE I,

25.2.2. RESEfI (BOR)
f&7 POR/PDR 4}, LI Y BOR (brown-out reset) , BOR {XBJLAEIT option byte, #HT{HRER
KITHRLE,
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24 BOR ###JFAY, BOR RUSERILUEIS Option byte #{Ti564%, B _EFFI TGN ERET LA SEIRED

EO

VCC

VBORRS8

VBORR7

VBORR6

VBORR5

VBORR4

VBORR3

VBORR2

VBORR1

VPOR

VBORF8

VBORF7

VBORF6

VBORF5

VBORF4

Reset with BOR on

]
I
Reset with BOR off4"

tRSTTEMPCle—>

tRSTTEMPOl¢—>|
I I

(VBORS VBOR1)

POR/BOR rising thresholds
PDR/BOR falling thresholds

2.5.2.3. EEEN (PVD)

& 2-3 POR/PDR/BOR [H{&

Programmable voltage detector (PVD) #RIRATLARSKIGN Vee BBIRE (RRTLAEIN PB7 SIRIAYER
[E)  MNRTEESFFRHTRE. 24 Ve BTHERT PVD FIENRE, FEBNNEMITR.
IZZEEERERER EXTI B line 16, BURTF EXTI line 16 EF/TFHSAECE, 24 Vec EFHET PVD B9
MR, B Ve BEE] PVD RFIENIRLAT, FaErhlf, MRS EFTRPR LI TESRY

shutdown {£53.

Vee

VPVDR;

VPVDFx

Configurable
hysteresis

PVD output

2-4 PVD BB
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2.5.3.

2.5.4.

2.6.

2.6.1.

2.6.2.

2.7.

2.8.

FERER

SRR EE TR ER
B MR (Main regulator) fFES R IEBIZITPRSIHRETIIE,
B PR (Low power regulator) 7E stop #RI0T, 1RHASERINFERULEE,

{EIDFEIR

CREEENETERNZI, B 2 MEDFEEL:

m  Sleep mode: CPU R3#XiF] (NVIC, SysTick FT{F) , IMRATLAECEARIFLIE. (iR
{FRe R TIFRUREER, TR TR RIANZIEIR)

B Stop mode: ZEHT SRAM FIEFRRRIASIREF, =iEM$H PLL. HSIFI HSE X4, VDD 1
TAEROHELRAIRTEhER (=1, GPIO, PVD, COMP output, RTC F LPTIM BJLAIGEE stop &
=

S
CHRRHRER, S8R BRENARASL
2= v

BEIREMAEL TSR N4
m TEE{ (POR/PDR)
m  REE{I (BOR)

RRS(u

ST SHE, FERREN:
NRST pin BIE11

BOEI RER(WWDG)
RSB RS/ (WDG)
SYSRESETREQ #{&4E11
Option byte load £ (OBL)

BERHBARE GPIO

8 GPIO #AT AR ECE A% (push-pull 5¢& open-drain) , A (floating, pull-
up/pulldown, analog) , YMREFINEE, BENEISIFE /0 OBEEINAEEL,

B 4 bR i 2R

32 (UBRHSITASELEHRE=S.
BEHRRIERR S LA T :
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2.9.

2.9.1.

2.9.2.

2.10.

2.11.

m  OESEEMS/AHSEERETE

B 32 (UHRREL, 32 {UuBREK

I 32 U 32 RE

B [RENTESINGA, WREERERINGA
B8 PHTHEHRTN—RREEE

B SRESFFEMAREEE R

B RS RRNSERNEMNFTITEER

CORDIC #IF(ESihaTEzE

HAESMMERRMEFRERRGINE, BERTEIESY, e, ESHESNA. 83775
EEMERZzHBIERINIEERGITEEERR, FFEREIFSHERZ, ERZE. =/
ERESHF 360°/2016 IZHAEE .

@S

WIF AN 32 MNFTHEE, FHIRA 16 M ESEL
B 16 PMNEZEEATSK
B OREEFS/ILHERMNATE

IERZ/IERIER

=fAEEL Cordic BRRUER 16 7, Q15 ERHIE.
DMA

B HiEFHESRTEOMA) BREHEIMNRANF R 2 BEE it it sR Z AR SRR E .

B DMAzHIEEE 3 X DMABIE, SFRBERIEERE 1 MEZSMNIIFERRLEEK.
DMA =3 EIEAIE DMA 1Bk h#ER, ABTLIES DMA IBREMATEHR.

B DMA XZFHEMRVEP=REE, BIRT SEHREIAER P KR R E TR PR,

B FNBEEHEREETAEY DMA ISR, BNEEHREIFRMAA, XEThREET Y
KECE.

B DMATBFEEIME:SPI, 12C, USART, LCD, A TIMx itAEE(F&T TIM14 1 LPTIM)F]
ADC,

FR B

PY32F031 j&id Cortex-MO+ ZMERESPIERAIREFRTIEHIZR(NVIC) F1—N Bz HIss
(EXTIRAIERE,

2.11.1. FalRiEHIRE NVIC
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2.11.2.

2.12.

NVIC 2 Cortex-MO+ ZMERRAZBEIBS IP. NVIC STLUGIERBLMEEIIMERAY NMI (AT )
FOA] Ry NERRlT, LUK Cortex-MO+ HIZBEE. NVIC i T RiBHIMLKETE,

RIREEZOS NVIC ZRERBS AR 7 RS FIEN P RTRSFIFE(1SR)EahZ ERYER. ISR
HEFIE—NAERF, FHEENVIC I— P Eibisit, EHTH ISR REtEiI 2R R EFREU
FERIEEM ISR FEHEKN.,

MRBRERNPRTEGRE, MRS CROPRTSEARFESEFRNL, HEEIRRSEERAIFET
EHEEBIEN, S—FMUFRAREHE (tail-chaining) . HN—NSMERR ISR IRER, AEE
EI—MEEARMARA ISR, BRI ELIERE F FRFERFE, R TIER, R8T

FRIRRER.

NVIC 414 :

B (RRER MR

B 4R

B SRR 1N NMI AT

B S 44 DRI RS NER AR

B #E 10 4 Cortex-MO+ BE

B SRR TSR ke i
B SZREEEE(tail-chaining) it

B EERETRER R

i Rl EXTI

B EXTHEINTMEMIRLEMNRIENE, FEIESSM stop IRV IEEERT ™~ IGEESE 4,
B EXTIiS}SREZNEE, 8iFR% 16 1N GPIO, 1/ PVD i@, 2/ COMP &Y, LAK RTC

O LPTIM 28855, He GPIO, PVD, COMP AJLAECE EFHHG. TMAERGEHtA. 1E@
GPIO (ZE@ITiER=E/RE N EXTI0~15 EBiE,

B 84 EXTI line #rTLUBIL F7e8 7 K.

B EXTI =HIES T LARIRE BRI ARG RIAK .

B EXTI ZEHSBFNSFSUNEE IS, RIERE stop IRIUT, MESEMNF IEET(IREEF taEiR
AIEEERISRIR, SEIRBS [BHPMHY GPIO FISE14,

IREGE ] ADC

B TREA 11 12 UfY SARADC, ZERHBERZ 15 MEWNEREE, B81F 10 MIMEREE
5AREEE, SEHEUERFERREERE (1.024V, 15V, 2048V, 25V) , BFEE,

B REREBEEHE Ts, Ve, 1/3Vcec, OPA1_OUT, OPA2_OUT,

B FHEEAEMRIELUKENRIR, &R, NESHRT, ERERFEEAXI T EEAXITHY 16
EUES 7.

B S NEEEFI LI EEER S EITF.
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m {5 watchdog S PR AENE S MR EEH T AP EXHNEHE(RRE.
B ADC I TSR TIETT, AISRIGRIEAIIIFR.
B TESRIFEAR, FRfREER, 1SS, 1R watchdog BYFEHRES R H BHERS 4 PHTE K,

2.13. EEEEE(COMP)

TR RIEERL 2 MNEFRLLEEE COMP, thAJLAS timer BETE—HRfER. HUESRT AN ER:
B RENESHR, PEERThFEE(IREEThEE

n EESED

B 4538 timer B PWM itHiERERT, Cycle by cycle BRI EIE

2.13.1. COMP 454

B BNURSBREURENEREREAN, USSIHRIENEEERE
— 2B /0 pin
~  HJR Vce
— Temperature sensor B9%aH
— IFAESERE VREFBUF #1 VCCA 1 64 [ /E
— OPARIHIEA INP A
IREIIRERIBCE
Al YRS AR EFITIFE
EHRTLAMOERER] 1/0 5 timer FUBIATE/OREA
— OCREF_CLR %44 (cycle by cycle BIEE7Rz4)
—  AtRIE PWM shutdown BIFIZE
—  timer ICHIA
COMP1 #1 COMP2 BILAEERY window COMP
81 COMP BEFthitfi=4aE ), BIESHR MEITHFEET (sleep #lstop #R=) AIILEE (@I EXTI)
BIBCEHTFIER

2.14. iBEMKEE (OPA)
OPAL2 IREIRAILARIEECE, &M TS8R0 Buffer KA.
2.15. LCD $Z#I88(LCD)

LCD =l R—ERTRELREREETS(LCD)NE=EFI28/IKEE, REZEE 8 M AKT
(COM) 1 18 MXEmT (SEG) , ALAIKED 72(4x18)sk 112 (8x14)1™ LCD EI§ITER. it
RUREIER B BUR T EEF A P ATIARI=R4S (B,

2.16. EREE

PY32F031 A E) R s A AN TR
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= 2-3 TR

£ Timer VA HEHER fissR | DMA | #sR/EbEaEE | Bibad
SREREE TIM1 1647 | £, T, RII3F | 1~65536 | Sz 4 3
TIM2 3247 | £, T, HEIIFF | 1~65536 | TIF 4
EAER Y TIM14 16 {if i 1~65536 - 1 -
TIM16,TIM17 | 16 fi i 1~65536 | Si% 1 1

2.16.1. BRENE

16 bits [@_E. A TEER LA THBEMERSITEES
16 bits FIYRIZD MRS, FCIFRITTHARERAYRSERSTERIIT 1 2l 65536 RIS R

ZiA 4 MIRVRYEE

— BARER

— R

— PWMFE (AEEETOXITHRR)
—  BjmRzlEH

— HEMARSRKMER

SEX A A JmAZRI B A MAT

(ERSNERE STz ER e 0 ER 2R ELERIRI S FR RS
ESTHE, T SISEEEE, FEHIESES
MEBMAT LIS EN SRR HESENEMIRSHERRE
FRHfiIDMA FETELA TS

— B iR L. BTad, SRt (BEREEERINBMA)
— RRERSEH

— BARER

— iR

— FEBA

IHEETIR (IEXR) JwiSsstERRIE/RIE =R
AR EASMNERRSSTEE AR E TR

2.16.2. EAER:S

2.16.2.1. TIM2

TIM2 IBFIERTES 2 32 [IrI4RZDSMEIREIN 32 (U BmhEREEITEEEM. 25 4 ™MIZH
BE, 8METRNGEREHEER, PWM sEBiKEEL.

TIM2 BJLABIE T ER5ERETRE S TIM1 —RTE.

TIM2 3735 DMA IhgE,

TIM2 BEfBANRIEAZ (G 8) ISR ESTEFRMEM 1 Bl 3 ERMERES.
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B 7£ MCU debug 83, TIM2 AJLUKREEITEL.
2.16.2.2. TIM14
B EAERRS TIM14 HAJRIER SRR ANAY 16 (U B ahci it 4NEstamk.
B TIM14 BE 1 /METBERTERABREEIR, PWM s BpKkARIVE .
B 7f£ MCU debug #&=t,, TIM14 aJLUKREEITEL.
2.16.2.3. TIM16/TIM17
B TIM16 #1 TIM17 EHAJJRFEFRs MRS AR AR 16 (U B shaiit AR A,
B TIM16/TIM17 B 1 M@ ERFRARRmEE, PWM si& BfkhiEmingd.
B TIM16/TIM17 EEHEXNELME.
m TIM16/TIM17 3235 DMA IH&E,
B 7 MCU debug &=, TIM16/TIM17 aJLUKREEITHEL

2.16.3. {KINFEERIZE

B LPTIM 5 16 {uA Eit#Es, B2 3 Afiniias. RSIFRIRITEL
® LPTIM SJLABCE S stop HETIRATIR.
B 7£ MCU debug #&3{,, LPTIM IJLURESIEUE,
2.16.4. IWDG
B BRAER T Independent watchdog (f&FR IWDG) , ZRREEELERF. BIFEHR
REFEAIER. IWDG RIFHRETRMLAERNIIEEREL, FHAETEERARHEEN
timeout {ERTAR RAFE(L.
B IWDG H LS| 24thsth, XAFRDEERSH Fail, BEELRITIIF,
B IWDG REAHRE watchdog {EAEMAZINURIZISRE, HETRSHIN FEREREIAIN
R,
B & option byte B9, BILAFERE IWDG R,
B IWDG 2 stop IRNHEERIR, LASAYSTUERR stop 121,
M 7 MCU debug #&x,, IWDG aJLUGREEITEUE.
2.16.5. WWDG
REABEOEI TRHEET— 7 AT TIHEES, JLURENBERET. JHIERE, BILUES—
PNEITEIRENRS. THERTH9 APB BItH(PCLK), CEBTREFHUTEES], THEIRTRILATE MCU de-
bug &0 T HIARE.
2.16.6. SysTick timer
SysTick IH4(E8 & I TLAHRIER S (RTOS) , BtERILAB/EFRAERIE Tit41Es,
SysTick 4 :
B 24 (7E T
B BEHEED
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2.17.

2.18.

2.19.

B HEESCE O IRl ARl (RIS

SERTRIBP RTC

B SCRTRTSRE—MEZAIERTRS. RTC EHUAE—EEEITERIITEES, EENREERET, iR
HEHEP B BRIThEE. (SO TEEMET SN E RS SRR B .

B RTC AMDIMEEEE A 220/ 32 (UrTRIEITERES,

B RTC iHEEERSEAI LA LSE/LSI, AILMES stop IREETR.

B RTC aJLU=4meprhl, #rhirfliat e (TR .

B RTC XiEAG$F calibration,

B 7 MCU debug #&5{,, RTC RJLUAREEITEL

12C #0

[2C(Inter-integrated circuit) SZeREOERGUTHIESFISET 1°C Bk, TiRESETNI6E, EHE
PCREEFERNIRR. Y. EFIF. SIFRE (Sm) . HRE (Fm) | HRUREEEL (Fm+) .
RERFEIRENFE, TTLAER DMA LURAE CPU RYLiE,

BRRYSRLUEE USART

PY32F0318& 3 4 USART, Heh USART1 #F LIN,
BRESREKREE(USART)IRE T —MRIEREIZSHERATUARNENRZ F2 BITHIESURIFNRIR
BZ A TN TEIERIR, USARTRIAD RIS R RSB IRMUE R ARG,
EXRETSROBENFNTRLRE, BAEITSAIRSEE.

X EahiRAFERIG,

FRZEPERENDVMAL T, TLSHEREUEEE.

USARTHFE::

ENTRILBEE

NRZ fREST

i E 16 A 8 fFiIRiF, IEITEREFMHEZENRIEME
RIEFIEWEE BRI RERITE, &&IX 4.5 Mbit/s

BahisrERa

AIYRFEREUERE 8 & 9 i

ARENELER (183F 2 fi7)

B ERF AR ERRR #aHIhee

BALLIN T i@,

IRNTRYARIEFERLEREAL

BT

BT DMA i RIXF T

GRS
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W buffer i
&% buffer 28
1EgisER

BB

RIERGE
X ERAE R TG

TR HI PR

Zht

CTS M35

BREES s
MR DA

imtHEEIR

UGS

IREEME

AR

HEREE
—  WNSMHCARPCES, MIBHNBREMED
MERENETUIREE . 11T =G NAO b ARG

2.20. BR{TIMEEO SPI

PY32F031 && 2 4 SPI, Hh SPI1 % 12S,

BITIMREO(SPNARITFS R EBREFENT. £NT. BRTRSHBRTANBEE. WEEORTLE
BEEREEL, FAINEBMRSERABER(SCK), EOXEUZERELSRIIE.

SPIFIHINT

Master =& slave 12z
3 LW T EL(EHE

2 AN TR EE (BNREEZ)
2 LR TRISEH (TTNEHEE)
8 fEkE 16 (&ML

S EEN

FRTURIFRMD IR (&K freun/2)
METURER (A frewc/4)

FRIIMEI ST LABRA iR 1T NSS B F/MRFREIURIENESSEE
B JRERIRT ERR EROAR L

A JRIZRIEUEIN, MSB TERUEL LSB £/
AIfRA PRI S R AIEAHRWRS

SPI BE&ITIRSIRE

AT SE B SRR Y CRC
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— ERFENXT, CRCEIULMBIEARE—NFHRIE
— AEERNTEAFSHEEEINSE— N F BT CRC 1218
Motorola #&zf,
AR5 [T ERICHE. TELAN CRC HEIRIFES
2 1E DMA BENRRER 4, BE 16bit (HFUEMIRES 8bit BF, FEE/ 8bit) AJERATN
Rx #1 Tx FIFOs
2.21. SWD

ARM sWD#EO 1R OER TRIERES] PY32F031,
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3.5| i fic &

o
=
o
8 n <
O v o « ! ~ [Ce} N < 2 I B
S8 3 8 8 2 & F %
I I I I O A N
3 ee I Q2 9 YT 8 8IS
PF8 1 1 36 PF6
PF9 ] 2 351 PF5
PF10-0SC32_INC] 3 341 PA13
PF11-0SC32_0OUTC] 4 331 PA12
PFO-OSC_INC 5 321 PA11
PF1-0SC_OUTC 6 LQF P48 31[3 PA10
PF2-NRST [ 7 30[3 PA9
PF3 O 8 29[ PA8
PF4 ] 9 28 [ PB15
PAO ] 10 27 [ PB14
PA1 ] 11 26[3 PB13
PA2 ] 12 25 pB12
A = T - R SR S A B Y
Ooouoboooot b o o
nm S w9 N o 3 9 9 o o
s ggdfe2a g § é‘ § g
& 3-1 LQFP48 Pinout1 PY32F031C1xT
o
[t
o
(@)
o n <
O \©n & O N N © 0D S o o <
O VvV O O w O O o o o < <
> > a a o a. a a o a. a a
ﬁ 00 NN O 1N < M N 4 O O 0 N~ \
< ST < < T EF ST NN
PF8| :1 i | 36} PF6
4 |
PFO[ 22 | 3507) PRS
PF10-05C32_IN| 33 | | 347} PAL3
|
PF11-0SC32_OUT [ :4 | | 33771 PAL2
PFO-OSC_IN[ x5 | : 327771 PAL1
PF1-0SC_OUT[*6 | QFN48 | 31771 PAL0
PF2-NRST[ 27 | | 30771 P9
PF3[ 8 | | 29071 pag
PF4} 9 | l 28:7’1 PB15
; I =
PAOf l | 27:] P14
PA1f 11 l : 2671 PB13
| .
PA2f 312 tmm e 4257771 PB12

MmN < 1N W N 0 0O O 4 N o<
k\—l‘—i‘—l‘—ix—l\—!-—iNNNNN

Vss
veel

PA3
PA4
PAS
PAG|
PA7 |
PBO
PB1
PB2

PB10f

PB11

3-2 QFN48 Pinout1 PY32F031C1xU

/
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€74d
v14d
ST4d
8vd
6Vd
0Tvd
TTvd
1vd
Sdd
94d

PB2
PB1
PBO
PA7
PAG6
PAS5
PA4

T€
e
Theg
e
heg
9¢
L€
8¢
h6E
hov

\8

1

PA14 |
PA15
PB3|
PB4 |
PA13|
PB6|
PF7-BOOTO|
VSS
veey
PF10

T evd
AL
771Tvd
77jovd
A
771€Edd
7] LSUN-Z4d
C1Tdd
77]04d
CTT4d

[E] 3-3 QFN40 Pinout1 PY32F031H1xU

STvd
€4d
¥8d ]
S8d ]
948d

£9d]
01009-£4d]
8dd ]

2417 pAl4

23 [ PA13
22 [ PA12
21 PAl1
2043 PA1O

LQFP32

193 PA9

18 PA8

173 pB2

vee e

PFO-OSC_IN ] 2

PF2-NRST | 4

PF1-0SC_ouT | 3

PF3 | 5

PAO —| 6

PA1 | 7

PA2 | 8

91
St
T
€T
4"
11
)

1 SSA
M 7ad
3 04d
1 /Vd
1 9vd
[ 5vd
1 ¥vd
1 EVd

[E 3-4 LQFP32 Pinout1 PY32F031K1xT
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=
3
oM n
BL58828 %
Sl
veel[ x1 ™ ¢ R SL ST N T 24077 PAL4
PFO-OSC_IN [ :2 .~ 23| PA13
PF1-OSC_OUT |3 22| pA12
PF2-NRST | 4 21:77] PA11
PF3 [ 5 QFN32 20 ] PA10
PAO | 16 19 '} pA9
PAL | 37 18 | PAS
PA2 | 8 17 7} pB2
o 23 23333838
S-S -
& 3-5 QFN32 Pinout1 PY32F031K1xU
vVCC ] 1 20 [ VSS
PF2-NRST 2 191 PF7-BOOTO
PAO ] 3 18 [ PB5
PA1 ] 4 - 17 2 PA14
(@
PA2 (1 5 (ol 16 [ PA13
PA3 ] 6 O 153 PA10
Vg
PAA T 7 U 1410 PAS
pAs o 8 I 1300 pas
PA6 [ 9 1211 pB2
PA7 T 10 113 pB1
3-6 TSSOP20 Pinoutl PY32F031F1xP
* 3-1 5|HIEMHIANENRFS
52 7= EX
S Supply pin
G Ground pin
o ME-Sit)
I/O | Input/output pin
NC | BENX
9 COM | IEE 5 Vim[, ZRARIIBNELINGEE
i MEET ) o . N e
RST | Sk, AEFHES EREIE, ASZiFElimNEHInEE
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£ 7= EX
_L | KEBJR COMim, SZHAEIIMANRLINEE
_F | EBEIEAINEERY 12C Fm+
Notes - | BRAFBEAMEIRA, FAMBEROFMESUZBNZE, EAEMEA
— SFThee - | BT GPIOX_AFR S17281%1RAIThRE
) BE
BiFhNZhEE - | BN S ERR B EREAIThEE
* 32 5|HIEX
HExn IROh
—
L = — ] Fern
Y| T | OO0 | )
o b Al
Q| N ®© o =11y} wOLME | 5
5|82 S 33 % T2 SMEE BthNThAE
%)) WL | LL
o |99 o |22
TIM1_CH1
SPI2_MOSI
S R | PF8 /0 COoM
USART2_RX
MCO
TIM2_CH1
TIM1_CHIN
S R PF9 /0 coMm LCD_SEG11
SPI2_SCK
USART2_TX
-] - |10 PF10-0SC32-IN /0 COM 0SC32_IN
- | - |11 | 4 | PF11-0SC32-OUT | /O COM 0SC32_0UT
SPI2_SCK
USART2_RX
TIM14_CH1
PFO-OSC_IN- M E 0SsC IN
-1 2 |12 5 (PFO) /0 | COM_| USART1_RX LCD. SEG10
USART2_TX
12C1_SDA
12C2_SDA
SPI2_MISO
USART2_TX
USARTL_TX
PF1-OSC_OUT- USART2_RX
- 3 13| 6 - 1o | COM_F = OSC_ouT
(PF1) - I2C1_SCL LCD_SEG9
12C2_SCL
SP1_NSS/I2S1_WS
TIM14_CH
MCO
2| 4 |14 7 PF2-NRST /0 coMm | (1) SPI2_MOSI NRST
USART2_RX
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1

JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

TIM2_CH2

TIM1_CH2

TIM1_CHIN

15

PF3

11O

COM

USART1_TX

USART2_TX

SPI2_MISO

SPI1_NSS/12S1_WS

TIM2_CH3

RTC_OUT

COMP2_INP5
LCD_SEGS8

16

PF4

110

COM

17

10

PAO

110

COM_L

SPI2_SCK

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

IR_OUT

USART3_CTS

USART2_TX

SPI1_MISO/I2S1_MCK

ADC_INO
COMP1_INM1
LCD_SEG7

18

11

PAl

110

COM

SPI1_SCK/I12S1_CK

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RX

SPI1_MOSI/I2S1_SD

USART2_RX

USART3_RTS

TIM1_CH4

TIM1_CH2N

MCO

ADC_IN1
COMPI_INP2
LCD_SEG6

19

12

PA2

I/0

COM_F

SPI1_MOSI/I2S1_SD

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCK/I12S1_CK

TIM2_CH1

[2C1_SDA

12C2_SDA

ADC_IN2
COMP2_INM2
LCD_SEG5
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

20

13

PA3

11O

COM_F

SPI2_MISO

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI/I2S1_SD

TIM1_CH1

12C1_SCL

12C2_SCL

ADC_IN3
COMP2_INP4
LCD_SEG4

10

21

14

PA4

110

COM

SPI1_NSS/I12S1_WS

USART1_CK

SPI12_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

TIM2_CH3

USART2_TX

RTC_OUT

ADC_IN4
COMP2_INP3
LCD_SEG3

11

22

15

PA5

110

COM

SPI1_SCK/I12S1_CK

EVENTOUT

TIM2_CH2

USART2_RX

MCO

ADC_IN5
COMP2_INP2
LCD_SEG2

12

23

16

PAG

110

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_IN6

13

24

17

PA7

I/0

COM_F

SPI1_MOSI/I2S1_SD

TIM2_CH2

TIM1_CHIN

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

[2C1_SDA

ADC_IN7
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

12C2_SDA

SPI1_MISO/I2S1_MCK

10

14

25

18

PBO

11O

COM

SPI1_NSS/12S1_WS

TIM2_CH3

TIM1_CH2N

EVENTOUT

COMP1_OUT

USART3_CK

ADC_IN8

11

15

26

19

PB1

110

COM

TIM14_CH1

TIM2_CH4

TIM1_CHS3N

EVENTOUT

USART3_RTS

ADC_IN9
COMP1_INMO

12

17

27

20

PB2

110

COM_L

USART1_RX

USART2_RX

TIM1_CH2

USART3_RX

SPI2_SCK

COMP1_INP1
LCD_SEG1

28

21

PB10

110

COM_F

SPI2_SCK

TIM2_CH3

USART3_TX

12C2_SCL

12C1_SCL

29

22

PB11

110

COM_F

TIM2_CH4

USART3_RX

EVENTOUT

12C1_SDA

12C2_SDA

16

23

VSS

Ground

24

VCC

Digital power supply

30

25

PB12

I/0

COM

SPI2_NSS/12S1_WS

SPI2_NSS

TIM1_BKIN

EVENTOUT

USART3_RTS

TIM1_BKIN

31

26

PB13

110

COM

SPI2_SCK

TIM1_CHIN

SPI1_SCK/I12S1_CK
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

USART3_CTS

32

27

PB14

110

COM

SPI2_MISO

TIM1_CH2N

SPI1_MISO/I2S1_MCK

USART3_RTS

33

28

PB15

IO

COM

SPI12_MOSI

TIM1_CHS3N

SPI1_MOSI/I2S1_SD

13

18

34

29

PA8

110

COM_F

SPI2_NSS

USART1_CK

TIM1_CH1

USART2_CK

MCO

EVENTOUT

USART1_RX

USART2_RX

SPI1_MOSI/I2S1_SD

12C1_SCL

12C2_SCL

OPA1_OUT
LCD_SEGO

14

19

35

30

PA9

I/10

COM_F

SPI2_MISO

USART1_TX

TIM1_CH2

USART2_TX

MCO

12C1_SCL

EVENTOUT

12C2_SDA

12C2_SDA

TIM1_BKIN

SPI1_SCK/I12S1_CK

USART1_RX

OPA1_INP
LCD_COMO

15

20

36

31

PA10

I/0

COM_F

SPI2_MOSI

USART1_RX

TIM1_CH3

TIM17_BKIN

USART2_RX

I2C1°_SDA

EVENTOUT

12C1_SCL

OPA1_INN
LCD_COM1
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

12C2_SCL

SPI1_NSS/12S1_WS

USART1_TX

21

37

32

PAl1l

110

COM_F

SPI1_MISO/I2S1_MCK

USART1_CTS

TIM1_CH4

EVENTOUT

USART2_CTS

12C1_SCL

COMP1_OUT

12C2_SCL

LCD_COM2

22

38

33

PA12

110

COM_F

SPI1_MOSI/I2S1_SD

USART1_RTS

TIM1_ETR

USART2_RTS

EVENTOUT

121C_SDA

COMP2_OUT

12C2_SDA

LCD_COMS3

16

23

34

PA13(SWDIO)

11O

COM

@)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO/I2S1_MCk

TIM1_CH2

USART1_RX

MCO

39

35

PF5

110

COM_PU

IR_OUT

EVENTOUT

USART1_RX

SPI1_MISO/I2S1_MCK

12C2_SCL

12C2_SDA

TIM1_CH2

40

36

PF6

I/0

COM_PU

USART1_TX

TIM1_CH2N

USART2_TX

EVENTOUT

12C2_SDA

12C2_SCL
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
JQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

17

24

37

PA14(SWCLK)

le}

COM

@)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

SPI1_SCK/I12S1_CK

USART3_TX

25

38

PA15

110

COM_L

SPI1_NSS/12S1_WS

USART1_RX

USART2_RX

EVENTOUT

USART3_RX

OPA2_INN
LCD_COM4/SEG17

26

39

PB3

110

COM L

SPI1_SCK/I12S1_CK

TIM1_CH2

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RTS

OPAZ2_INP
COMP2_INM1
LCD_COM5/SEG16

27

40

PB4

I/10

COM_L

SPI1_MISO/I2S1_MCK

TIM2_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

EVENTOUT

USART3_CTS

OPA2_OUT
COMP2_INP1
LCD_COM6/SEG15

18

28

41

PB5

110

COM_L

SPI1_MOSI/I2S1_SD

TIM2_CH2

TIM16_BKIN

USART2_CK

USART1_CK

COMP1_OUT

USART3_CK

TIM1_CH1

LCD_COM7/SEG14

29

42

PB6

110

COM_FL

USART1_TX

TIM1_CH3

TIM16_CHIN

USART2_TX

COMP2_INPO
LCD_SEG13
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o
o

b3
1+

TSSOP20 F1

LQFP32 K1
IQFN32 K1

QFN40 H1

LQFP48 C1
IQFN48 C1

{73

IRO%HE

Notes

imCILDEE

SR

FithnzhEe

SPI2_MISO

12C1_SCL

EVENTOUT

12C2_SCL

30

43

PB7

110

COM_FL

USART1_RX

SPI12_MOSI

TIM17_CHIN

USART2_RX

12C1_SDA

EVENTOUT

12C2_SDA

TIM1_CH2

PVD_IN
COMP2_INMO
LCD_SEG12

19

31

44

PF7-BOOTO

110

COM

®)

BOOTO

32

45

PB8

I/10

COM_F

SPI2_SCK

TIM16_CH1

12C1_SCL

12C2_SCL

USART2_TX

EVENTOUT

USARTL_TX

SPI2_NSS

12C1_SDA

12C2_SDA

TIM17_CH1

IR_OUT

COMP1_INPO

46

PB9

110

COM

TIM17_CH1

EVENTOUT

IROUT

20

47

VSS

S

Ground

1

48

VCC

S

Digital power supply

U5HE PF2 8¢& NRST Zi&id option bytes H{TEE.
Efif5, PA13F1PAL4 A pin #KECE /S SWDIO 1 SWCLK AF Ihgg, aiE B LI, FERIT
FIFBPEATEGE.

PF7-BOOTO BIAFIFMNED,, B THIfFEEE.
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3.1.

im0 A 5 F 1) 6E BR 53

% 3-3 imH A SRTHREIREY

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO SPI2_SCK USART1_CTS USART2_CTS COMP1_OUT USART2_TX SlzPéll:l\Kl/:(S:S/ USART3_CTS TIM1_CH3 TIM1_CHIN IR_OUT
PA1 Slzg-ffgél USART1_RTS USART2_RTS EVENTOUT USART3_RX USART2_RX s’IDZIéTlTSOE?I/ USART3_RTS TIM1_CH4 TIM1_CH2N MCO
PA2 Slligéil\_/ISODSI/ USART1_TX USART2_TX COMP2_OUT Slzgl__scc}f/ 12C2_SDA 12C1_SDA TIM2_CH1
PA3 SPI2_MISO USART1_RX USART2_RX EVENTOUT SFQJS-ETSDSI“ 12C2_SCL 12C1_SCL TIM1_CH1
PA4 Slglsljll\ﬁSS/ USART1_CK SPI2_MOSI TIM14_CH1 USART2_CK EVENTOUT USART3_TX USART2_TX TIM2_CH3 RTC_OUT
PA5 S;g-f_sccr/ EVENTOUT USART2_RX TIM2_CH2 MCO
PAG6 Slglsljir\,/\l/:gg/ TIM2_CH1 TIM1_BKIN TIM16_CH1 COMP1_OUT USART1_CK RTC_OUT
PA7 SPIL_MOSV TIM2_CH2 TIM1_CHIN TIM14_CH1 TIM17_CH1 EVENTOUT COMP2_OUT USART1_TX USART2_TX SPIL_MISO/ 12C2_SDA 12C1_SDA

12S1_SD - - - - - - - 12S1_MCK = =
PA8 SPI2_NSS USART1_CK TIM1_CH1 USART2_CK MCO EVENTOUT USART1_RX USART2_RX SE%ETQDSI/ 12C2_SCL 12C1_SCL
PA9 SPI2_MISO USART1_TX TIM1_CH2 USART2_TX MCO 12C1_SCL EVENTOUT USART1_RX SEQI?&? 12C2_SDA 12C1_SDA TIM1_BKIN
PA10 SPI2_MOSI USART1_RX TIM1_CH3 USART2_RX TIM17_BKIN 12C1_SDA EVENTOUT USART1_TX SI;’ISII_I\\II?SI 12C2_SCL 12C1_SCL
PA11 Slglslllhll\ll:ig/ USART1_CTS TIM1_CH4 USART2_CTS EVENTOUT 12C1_SCL COMP1_OUT 12C2_SCL
PA12 SgéiTSCJIDSII USART1_RTS TIMI_ETR USART2_RTS EVENTOUT 12C1_SDA COMP2_OUT 12C2_SDA
PA13 SWDIO IR_OUT EVENTOUT USART1_RX Slgg'l:’n:(s:g/ TIM1_CH2 MCO
PA14 SWCLK USART1_TX USART2_TX EVENTOUT USART3_TX Slzgl__sgli(/ MCO
PA15 Slglsll__’\\‘l\?SS/ USART1_RX USART2_RX EVENTOUT USART3_RX
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3.2. ixgO0 B EMAINsEME
% 3-4 10 B SFATARST

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PBO SPIL_NSS/ TIM2_CH3 TIML_CH2N EVENTOUT COMP1_OUT USART3_CK

PB1 TIM14_CH1 TIM2_CH4 TIM1_CH3N EVENTOUT USART3_RTS

PB2 USARTL_RX TIM1_CH2 USART2_RX USART3_RX SPI2_SCK

PB3 SPI1_SCK/ TIML_CH2 USARTL_RTS | USART2_RTS EVENTOUT USART3_RTS

PB4 SPIL_MISO/ TIM2_CH1 USARTL_CTS USART2_CTS | TIM17_BKIN EVENTOUT USART3_CTS

PB5 SPIL_MOSI/ TIM2_CH2 TIM16_BKIN USART1_CK USART2_CK COMP1_OUT USART3_CK TIM1_CH1

PB6 USART1_TX TIM1_CH3 TIM16_CHIN SPI2_MISO USART2_TX 12C1_SCL EVENTOUT 12C2_SCL

PB7 USARTL_RX SPI2_MOSI | TIM17_CHIN USART2_RX 12C1_SDA EVENTOUT 12C2_SDA TIM1_CH2

PBS SPI2_SCK TIM16_CH1 USART2_TX 12C2_SCL 12C1_SCL EVENTOUT USART1_TX SPI2_NSS 12C1_SDA | TIM17_CH1 | 12C2_SDA IR_OUT
PB9 TIM17_CH1 EVENTOUT IR_OUT
PB10 SPI2_SCK TIM2_CH3 USART3_TX 12C2_SCL 12C1_SCL

PB11 TIM2_CH4 USART3_RX EVENTOUT 12C2_SDA 12C1_SDA

PB12 SPI1_NSS/ SPI2_NSS TIM1_BKIN EVENTOUT USART3_RTS TIM1_BKIN

PB13 SPI2_SCK TIML_CHIN SPIL_SCK/ USART3_CTS

PB14 SPI2_MISO TIM1_CH2N SPIL_MISO/ | ysaRT3_RTS

PB15 SPI2_MOSI TIM1_CH3N SPI1_MOsI/
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3.3.

im0 F S AEEMRES

% 3-5 im[ F S FATRSHRSY

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO TIML4_CH1 | SPI2_SCK | USART2 RX USARTL RX | USART2 TX 12C2_ SDA | 12C1_SDA
SPIL_NSS/
PF1 SPI2_MISO | USART2_TX UsARTLTX | usarT2 Rx | SPNSS/ | pca sci | reciscL | Tima_ch
PF2 TIM2_CH2 TIML CH2 | SPI2 MOSI | USART2 RX MCO TIML_CHIN
PF3 | USARTL TX SPI2_MISO | USART2_ TX Slz'slf’\\‘;gl TIM2_CH3 RTC_OUT
PF4
SPIL_MISO
PF5 IR_OUT EVENTOUT | USARTL RX ] 12C2_SCL | 12C2_SDA | TIML CH2
12S1_MCK
PF6 USARTL TX | TIML_CH2N USART2_TX EVENTOUT 12c2 SDA | 12c2_scL
PF7
PF8 TIML CHL | SPI2_MOSI | USART2 RX MCO
PF9 TIM2_CH1 | TIML CHIN | SPI2 SCK | USART2 TX
PF10
PF11
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4. 1F i 25 R 59

OXFFFF FFFF

Block 7

| User space

| Reserved space

0xEO00 0000

ARM Cortex MO+
Internal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

0x5001 1FFF
IOPORT 0x5000 0000
0x4002 63FF
AHB
0x4002 0000
0x4001 5BFF
APB
0x4001 0000
0x4000 A7FF
APB
0x4000 0000
OX1FFF FFFF
Reserved

Ox1FFF 1000

Block 2 Factory config. bytes Ox1FEE OF80
Periphrals Factory config. bytes Ox1FEF OF00
0x4000 0000 Option bytes OXLFFF OE80
— uIb OXLFFF OEOO
Block 1 _________ar_ain_etfr_ _____ O0x1FFF 0D80
______ User OTP Data _ _ _ _ _| Ox1FFF0DOO

0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0x0800 FFFF

OC
Code Main flash
0xa000 oo 0x0800 0000
Main flash/ 0x0000 FFFF
dd b System flash/
Addressable space
P RAM 0x0000 0000
B 4-1 TPhE3E0AE
* 4-1 TFhEssbiE
Type Boundary Address Size Memory Area Description
SRAM 0x2000 2000-0x3FFF FFFF - Reserved -
0x2000 0000-0x2000 1FFF 8 Kbytes SRAM -
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Type Boundary Address Size Memory Area Description
Ox1FFF 1000-0x1FFF FFFF - Reserved -
O0x1FFF OF80-0Ox1FFF OFFF 128 Bytes Factory config. bytes -
Ox1FFF OF00-0Ox1FFF OF7F 128 Bytes Factory config. bytes FR AP BEIRY HSI triming $4E
O0x1FFF 0E80-Ox1FFF OEFF 128 Bytes Option bytes T FEREE option bytes (&
Ox1FFF OEO0-Ox1FFF OE7F 128 Bytes uiD Unique ID
Ox1FFF 0D80-0x1FFF ODFF - Reserved -
Code Ox1FFF 0DO0-0Ox1FFF OD7F 128 Bytes User OTP Data BPX
Ox1FFF 0000-0x1FFF OCFF 3.25 Kbytes System memory =1 boot loader
0x0801 0000-0x1FFE FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 Kbytes Main flash memory -
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF 64 Kbytes FRIE Boot ELEIEE, -

1. _EiA=SiEJRR Ox1FFF OE00-Ox1FFF OE7F 4, ERIRES reserved IZS[E], TEHITER(E, i£/80, B

=4 response error,

& 4-2 INRE R

Bus Boundary Address Size Peripheral
0xE000 000-0xEOOF FFFF 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1 Kbytes GPIOF
0x5000 1000-0x5000 13FF - Reserved

IOPORT 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF - Reserved
0x5000 0400-0x5000 O7FF 1 Kbytes GPIOB
0x5000 0000-0x5000 O3FF 1 Kbytes GPIOA
0x4002 4000-0x4FFF FFFF = Reserved
0x4002 3C00-0x4002 3FFF - Reserved
0x4002 3800-0x4002 3BFF 1 Kbytes HDIV
0x4002 3400-0x4002 37FF 1 Kbytes CORDIC
0x4002 3000-0x4002 33FF 1 Kbytes CRC

AHB 0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF 1 Kbytes Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1800-0x4002 1BFF 1 Kbytes EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1000-0x4002 13FF 1 Kbytes RCC
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Bus Boundary Address Size Peripheral
0x4002 0400-0x4002 OFFF = Reserved
0x4002 0000-0x4002 03FF 1 Kbytes DMA
0x4001 5C00-0x4001 FFFF = Reserved
0x4001 5800-0x4001 5BFF 1 Kbytes DBG
0x4001 4C00-0x4001 57FF = Reserved
0x4001 4800-0x4001 4BFF 1 Kbytes TIM17
0x4001 4400-0x4001 47FF 1 Kbytes TIM16
0x4001 3C00-0x4001 43FF - Reserved
0x4001 3800-0x4001 3BFF 1 Kbytes USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3000-0x4001 33FF 1 Kbytes SPI1
0x4001 2C00-0x4001 2FFF 1 Kbytes TIM1
0x4001 2800-0x4001 2BFF = Reserved
0x4001 2400-0x4001 27FF 1Kbytes ADC
0x4001 0400-0x4001 23FF = Reserved
0x4001 0300-0x4001 03FF OPA
0x4001 0200-0x4001 02FF 1Kbytes COMP1 and COMP2

AE 0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF = Reserved
0x4000 BO0O0-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF = Reserved
0x4000 8000-0x4000 83FF - Reserved
0x4000 7C00-0x4000 7FFF 1 Kbytes LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7000-0x4000 73FF 1 Kbytes PWR
0x4000 5C00-0x4000 6FFF - Reserved
0x4000 5800-0x4000 5BFF 1 Kbytes 12C2
0x4000 5400-0x4000 57FF 1 Kbytes 12C1
0x4000 4C00-0x4000 53FF - Reserved
0x4000 4800-0x4000 4BFF 1 Kbytes USART3
0x4000 4400-0x4000 47FF 1 Kbytes USART2
0x4000 3C00-0x4000 43FF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 3800-0x4000 3BFF 1 Kbytes SPI2
0x4000 3400-0x4000 37FF - Reserved
0x4000 3000-0x4000 33FF 1 Kbytes IWDG
0x4000 2C00-0x4000 2FFF 1 Kbytes WWDG
0x4000 2800-0x4000 2BFF 1 Kbytes RTC
0x4000 2400-0x4000 27FF 1 Kbytes LCD
0x4000 2000-0x4000 23FF 1 Kbytes TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1000-0x4000 13FF - Reserved
0x4000 0800-0x4000 13FF - Reserved
0x4000 0400-0x4000 O7FF - Reserved
0x4000 0000-0x4000 03FF 1 Kbytes TIM2
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5. B S5

5.1. Wi HFHE
BRIAENETAIABE, FRERIEBESEDLA Vss ARV,
51.1. RIVMEMRXE
BRAERETAABE, IBISTEIREEIRE Ta=25°C #1 Ta=Tamay NEHTAS R EFEUIRTEE, RIEERARIER
ERE., HEEEEHIREZ S FARIRIMEFIRKE.
ETFRETHIENESMTER. RIHAENS I EZSH0E0E, RMEAHHTUR. SIMIREX
HESETHERULS, BRESERNSRE R =S ERE.
5.1.2. HBYF
FeAEsSTRIAE, HBIEEHERET Ta=25°C #] Vcc=3.3 V, XEHIRRATFRIHESREZIT NI,
BRIRY ADC IBEZEREIN—MEUREOREE, TErERECE FUREE], 95%8EHIRE/N
FEFLEENEE (NEEL20) .
5.2. BWRKXKMEE
WRIES H EBE LA TERBEHINENNRAE, TeeaSES KA MRRAR., XBEREFHTEr
BEAZHEENSE, HARREELRETSFNIEHRERR. KNEILFAERKERME T I8ER
Ry YOI N
= 5-1 EBEEED
Bs iR =IME mAE =-1iv]
Vee HMNERELERERIR 0.3 6.25 v
Vin Hifth Pin B9SINEBE -0.3 Vce+ 0.3 V

1. EBIR Ve i Vss 5Bl IREZEIINB R e BRI R E.

x 5-2 HiEM

IS fiaig BRAE =1y}
Ivee it Vee pin RSB (HERZEE i) @ 150
lvss it Vss pin S EERGRLHERIR) © 150
COM 10 A% IR @ 20 mA
lioeiny COM_L 10 Hy%iHH e iR @ 80
FiT8 10 BIRIFER -20

1. EBIR Ve Flih Vss 5Bl IRsE R RIS MBI e BN AR RS L.

2. 10

KA 255 | XAIARIEFTS.
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x 5-3 REREYT

s ik 8iE =1}
Tste FERECE -65 ~ +150 °C
To TRREEE -40 ~ +85 °C
5.3. T{EFH
53.1. BRATESRMHE
*x 5-4 BRTIERM
35 s E S =IME RAE | B
frcLk R AHB FFERER 0 72 MHz
fecLk &R APB B $tsiiR 0 72 MHz
Ve WEL/ERIE 1.7 5.5 Y
Vin 10 BINEEE -0.3 Vcc+0.3 %
Ta NERE -40 85 °C
T =) -40 90 °C
53.2. LTHRI{EFEMH
*x 5-5 FEEBFMEE TIERM
w= B8 - BME | BK(E | B
Vee EFHEE 0 o0
tvee us/V
Vee TREESE 20 ©
5.3.3. PRSI LVD 1EHRISIHE
& 5-6 WEREMRIREHE
s £ E S =IME BIENE BX{E =1}
trsTrEMPOD SEEE 4.0 75 ms
A 1.50@ 1.60 1.70 %
VPORIPDR POR/PDR £fI5{E
TS 1.480 1.58 1.68@ Y%
g 1.70 1.80 1.90 Y,
VBor1 BOR & 1
TS 1.60 1.70 1.80 Y%
A 1.90 2.00 2.10 Y%
VBor2 BOR [H{E 2
TS 1.80 1.90 2.00 Y%
VBoR3 BOR [H{& 3 i a i 2.09 2.20 2.31 v
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s 8H =4 =IME BIEYE mAE By
TG 2.00 2.10 2.21 Vv
5 2.28 2.40 2.52 Vv
VBoRr4 BOR [#(& 4
&L 2.18 2.30 2.42 Vv
5 2.47 2.60 2.73 V
VBoRrs BOR [B{&E 5
TG 2.37 2.50 2.63 Vv
5 2.66 2.80 2.94 Vv
VBoRs BOR [5{& 6
TG 2.56 2.70 2.84 Vv
5 2.85 3.00 3.15 V
VBOR7? BOR [#{E 7
D 2.75 2.90 3.05 Vv
5 3.04 3.20 3.36 V
VBORS BOR [#(& 8
D 2.94 3.10 3.26 Vv
5 1.70 1.80 1.90 Vv
VpvDo PVD [&{& 0
TG 1.60 1.70 1.80 Vv
5 1.90 2.00 2.10 Vv
VpvbD1 PVD [ 1
D 1.80 1.90 2.00 Vv
A 2.09 2.20 2.31 Vv
Vpvp2 PVD [&{E 2
TS 2.00 2.10 2.21 Vv
EFE 2.28 2.40 2.52 Vv
VpPvD3 PVD [#(& 3
TEED 218 2.30 2.42 Vv
5 2.47 2.60 2.73 Vv
Vevpa PVD B(E 4
D 2.37 250 2.63 Vv
A 2.66 2.80 2.94 Vv
Vpvps PVD [®{& 5
D 256 2.70 2.84 Vv
A 2.85 3.00 3.15 V
VpvDs PVD [&{E 6
TEG 2.75 2.90 3.05 \Y
A 3.04 3.20 3.36 V
Vevp7 PVD [®&E 7
D 2.94 3.10 3.26 Vv
Vpor_pOR_hyst POR/PDR jRjHE[E - - 20 - mV
VpvD_BOR_hystV) PVD IRiFEE - - 100 - mV
ladpvoy @ PVD I - - 0.6 - uA
ladgor) @ BOR IhfE - - 0.6 - uA

1.

HIZIHRIE, AL+,

43/67



PY32F031 ZRFIEIEFM

2.

5.3.4. T{EHBFSHE

HEETEZER, AEEFFUL.

& 5-7 IBTRRIVEEIR

=4
s | REE . _ FLASH | HBIHO | |X{E | 8
X3 iET | JMREIEh
s sleep
ON DISABLE 6.1 -
PLL(x3) 72 MHz
OFF DISABLE 4.4 -
ON DISABLE 5.0 F
PLL(x2) 48 MHz
OFF DISABLE 3.8 =
ON DISABLE 2.8 -
24 MHz
OFF DISABLE 2.2 -
mA
ON DISABLE 2.0 -
16 MHz
OFF DISABLE 1.6 -
Iop(run) HSI While® | Flash
ON DISABLE 1.2 -
OFF DISABLE 1.0 -
ON DISABLE 0.8 -
OFF DISABLE 0.6 -
ON DISABLE 180 -
32.768 KHz
OFF DISABLE 180 -
LSI UA
ON ENABLE 135 -
32.768 KHz
OFF ENABLE 135 -
1. BEETERER, FELEHUE,
%R 5-8 sleep #RILEEIT
=M
75 . FLASH BARIE™ BAE | B
RR3Hp b /i Nk
sleep
ON DISABLE 4.6 -
PLL(x3) 72 MHz
OFF DISABLE 2.5 -
ON DISABLE 3.5 -
PLL(x2) 48 MHz
OFF DISABLE 2.1 -
loo(sleep) ON DISABLE 1.8 - mA
24 MHz
OFF DISABLE 1.0 -
HSI ON DISABLE 1.3 -
16 MHz
OFF DISABLE 0.8 -
8 MHz ON DISABLE 0.8 -
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%4
=] FLASH BARY(H( mAE Bafy
S| mme P SMRHIEh = .
sleep
OFF DISABLE 0.5
ON DISABLE 0.5
4 MHz
OFF DISABLE 0.4
ON DISABLE 180
32.768 KHz
OFF DISABLE 178
LSl uA
ON ENABLE 95 g
32.768 KHz
OFF ENABLE 95
1. FEETFEZER, AL+,
= 5-9 stop t=EEEIR
£ = &
&s & BARIHO KiE | B
= Voo oot | Ls ShigEIEh = N
MR - 85
RTC+IWDG+LPTIM 4.5
Iop(stop) | 1.7~5.5V ON IWDG 4.3 UA
LPR LPTIM 4.3
RTC 4.3
OFF No 4
1. FUBEETFEZER, AEErilhid.
5.3.5. {RIHFEIRI\IGERAYE)
* 5-10 {RINFEIRI(IRERRTE)
" SHO LDO &= i HBEO | {AE | B
twusLeep Sleep RYNERERTE] MR Flash FHTIER 4.0 C(.;,/ng
Flash #1727,
MR | HSI(24 MHZ) RSERT 44, 6.5
v FLS SLPTI[1:0] =00
t Stop B .
WUSTOP top HYNGEERT A Flash th/TiaR. us
LPR | HsI(24 MH2) R SeRd4, 10.2
FLS_SLPTI[1:0] =00

1. REMERNNERMNREEN EFHEERFERENE—FIES.
2. HEEETHERER, FMEEFPNL.

5.3.6. HMERATERIESSIE
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5.3.6.1. JMEREERTHh
£ HSE 19 bypass #z{(RCC_CR B9 HSEBYP &1i), 1t h NS RIREREIETIE, HERNAY 10 /E

FFRER] GPIO f#A.
A
1 Tw(Hsen) 1
VHSEH

90%

10% i:
VHSEL | ¢‘ 4‘ ! ‘
trinse } i i i } (s i Tu(rsel) 't
— Thse H}
5-1 HMEREERATHPRT R E
x 5-11 SMEBEIERAT R
s 8HO =IME BIBYE =RX(E =213
fHsE_ext FBP 4 ERRT ehaiER 0 8 32 MHz
VHsEH BINS | SEBFRE 0.7Vce Vce v
VhseL BN MR FBE Vss 0.3Vec
tw(HSEH) . .
BN SRR A 15 ns
tw(HSEL)
tr(HsE) .
BN _EFH TEERYATE) 20 ns
ti(HsE)

1. HRIHRIE, AEEFHPUE.
5.3.6.2. HMEB{EiERItH

£ LSE 4 bypass #&,(RCC_BDCR B LSEBYP &),

YESIFRAERY GPIO {#HE,

S RRYEEEREBEIETIE, HERAY 10

A

VLSEH

90%

10%
ViseL

1 Twser) 1

~+V

Twisey

Bl 5-2 SMEBERIEERS AT R
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*F 5-12 HMEMEERAT R

s SHO BME | HEE | RX(E =17}
fLsE_ext FAFSNERRT R 32.768 1000 KHz
ViseH BINS |HSEEEBE 0.7Vec Y,
ViseL FINS |BMEEE B E 0.3Vec \Y

tw(LsEH)
NS ERAYETE) 450 ns
twiLseL)
trLse) .
s i\ EFH TBERYRE 50 ns
1. ERIHRIE, AEEhiid.
5.3.6.3. JMEBSIERRE
BILAEIEIME 4 ~ 32 MHz RN EEIEIReS. TN, BATGEBEAMNZRTEROER, X
BRI A S sl E R Bl &M L.
& 5-13 SMNEPEIRERINEE
Hs sH SO RIME® | BBE | RAE? | BfI
fosc_n PRHIMER - 4 32 MHz
During startup 55
Vee=3 V,Rm=30 q,
CL=10 pF@8 MHz 0.58
HSE_DRV [1:0] =01
Vce=3 V,Rm=30 q,
CL=5 pF@16 MHz 0.89
Iop®) HSE Ih¥E HSE_DRV [1:0] = 10 mA
Vce=3 V,Rm=30 q,
CL=10 pF@24 MHz 1.14
HSE_DRV [1:0] = 10/11
Vee=3 V,Rm=30 q,
CL=20 pF@32 MHz 1.94
HSE_DRV [1:0] = 11
fosc_in=32 MHz
HSE_STARTUP [1:0] =00 0.3
tsunse)® @ | [SoHRTIE] ms
HSE_DRV [1:0] =11
fosc_in=4 MHz - 1.6
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#s 5 FHW BVE? | HBYE | RAE? | B
HSE_STARTUP [1:0] = 00

HSE_DRV [1:0] = 11
1. BAEEEIRERFEETHIERS B NEIEFM.
2. HIRHRE, AEEFFUR.
3. tsunsoEMEA (BIEEH) FRSMRHAZFSENSRTE, FXnEREIEIREENEN, RRSRAE
IRESRERBRAER.
4. HIEETEZER, FELEFFUE.
5.3.6.4. JMEBIRIESRE
BTLABIESME 32.768 KHz IGEMA/MEEIEIRES. ENATR, RANRBBEMZRTERLER,
FERTLAGES M A S s ERT [ ER /ML,

Xt

x 5-14 SSRGS
oS S 4O RIME? | BBE | RAE? | B
LSE_DRIVER [1:0] = 00

LSE_DRIVER [1:0] = 01 - 560 -

Iop LSE T4 nA
LSE_DRIVER [1:0] = 10 - 920 -
LSE_DRIVER [1:0] = 11 - 1260

LSE_STARTUP [1:0] = 00

tsuwse)® @ | [FEHAYE - 400 - ms
LSE_DRIVER [1:0] = 11

1. BNERERFEETHISERS L AEIEFM.

2. HRIHRIE, AEEFFUIE.

3. tsusn@MERA (BEEE) FRTMRHZAZISERNEMRTE, SR ERFAERFNESN, FRRKE
IRERTIRERBRAER

4. HIEETERER, FEEFFUL.

5.3.7. PIEPSSRAIHE HSI 451E

= 5-15 NESESRAT RSt

7S 28 & mIME | BBE | BRXE | B

23.83 24 24.17

21.97 22.12 22.27

frsi HSI $iER Ta=25° C,Vcc=3.3V 15.89 16 16.11 | MHz
7.94 8 8.06
3.97 4 4.03
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s £ 54 =ME | BBYE | RAE | 8fu
Vee=2.0 ~5.5V, Ta=-40 ~ 85 °C -2@ - 2@
Atempnsyy | HSI SR BB ERS Ta=0~ 85 °C -2 - 20 %
Vee=1.7~2.0V
Ta=-40 ~ 85 °C -3@ - 3@
frev® | HSI AR E - - 0.1 - %
Dhsi® | =L - 450 - 550 %
tsabrsy | HS| F2ERTE] - - 2 40 us
4 MHz - 120 -
8 MHz - 150 -
loosy @ | HSI IHEE uA
16 MHz - 250 -
22.12 MHz, 24 MHz - 350 -
1. ERIHRIE, AEEFiiE.
2. HEETERER, FEEFHIE,
5.3.8. RIEMEIHRIHRIR LS| 451t
%= 5-16 POEB(RSAT 1%
7S sH =4 BME | HBE | RX(E | B
fLsi LS| $== Ta=25°CVce= 3.3V -3 - 3 %
Vce=1.7~55V Ta=0~ 70 °C -8 - 8@
Atemps)y | LS| SUEREER %
Vce=1.7 ~ 5.5V, Ta=-40 ~ 85 °C -10@ - 10@
frrim® LS| iEfEE - - 0.2 - %
tsabesy @ | LSI F2ERTE - - 150 - us
looesy@ | LSI THEE - - 300 - nA
1. HIHRIE, AEEFFE.
2. HIRETEZER, TEEFFUL,
5.3.9. $itE PLL 4514
= 5-17 SRR
s £ =4 mME | HBE | mXE | 85I
Ta=25 °C,Vce=3.3 V,PLL 2 {Z5# 160 - 24M MHz
fern | BIASTER
Ta=25 °C,Vce=3.3 V,PLL 3 {1 220 - 240 MHz
feLLour | EIHESRER Ta=25 °C,Vcc=3.3V 320 - 72 MHz
Jitter SRS )] - - - 0.3® ns
tLock SifFRTE feLL IN=24 MHZz - 15 40 us
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1. HRHRIE, AL,

5.3.10. TFfi=S4F1E

% 5-18 frfiEssidE

7= e =4 HMBE | RXEY | B
torog Page program 15 2.0 ms
terase Page/sector/mass erase 3.5 4.5 ms
Page programe - 2.1 2.9 mA
Ipb
Page/sector/mass erase 2.1 2.9 mA
1. HENRIHRIE, AEEFiiE.
* 5-19 TFHESSIBEEIREFIEURRS
) e =M =RIVEY =2}
Nenp BEIRE Ta=-40~85 °C 100 kcycle
tReT FUE{RIFEAR 10 keycle Ta =55 °C 20 Year
1. HEETEZER, AEEFHUE.
5.3.11. EFT $51%
2% 5-20 EFT %%
7= 84 =M FR
EFT to Power - IEC61000-4-4 4A
5.3.12. ESD & LU #51%
% 5-21 ESD & LU #t
7= e = L =2}
Vespey) | BRIEBEEE(AAREEY) ESDA/JEDEC JS-001-2017 8 KV
Vespeow) | BRHIEBERE(FERRIRRIREY) ESDA/JEDEC JS-002-2018 2 KV
Vesomv) | ERASHREEEEE(H2S1REY) JESD22-A115C 200 Y,
LU £ Latch-Up JESD78E 200 mA
5.3.13. IRO4HHE
* 5-22 10 g4
7= 84 =4 RIME | BB | BX(E | B
Vi | BINEBFEE Vee=1.7 ~5.5V 0.7Vce v
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s 88 E G RME | BBE | EBX(E | 2
Vi | BIAREBYTEE Vee=1.7 ~5.5V - - 0.3Vce Y,
Viys® | FiZRIR R E - - 200 - mv
kg | BINRER - ; ; 1 UA
Reu | LHiFEME - 30 50 70 ko
Reo | THIFEEFE - 30 50 70 ka
Co® | S|HIBE - - 5 - pF
1. HRIHRIE, AEEFFNE,
x 5-23 HEBERT
75 sHO =4 =IME BAE | B
lo. = 20 MA, Vec 25.0 V - 0.6
COM 10 HH{EEEF lo. =8 MA, Vcc 22.7 V - 0.4
lo. =4 mA, Vec = 1.8V - 0.5
lo. = 10 mA, Vcc = 1.8 V - 0.5
lo = 20 MA, Vec 2 2.7 V 0.6
loL = 20 mA, Vee = 3.3V - 0.5
lo. = 20 mA, Vcc = 1.8 V - 0.5
Vo,® lo. = 40 mA, Vec 2 2.7 V 0.6 Y,
COM_L 0PI T lo. = 40 mA, Vec 2 3.3V - 0.5
lo =30 MA, Vcc = 1.8V 0.5
lo. = 60 MA, Vec 2 2.7 V - 0.6
lo. = 60 MA, Vcc 2 3.3V - 0.5
lo. = 40 mA, Vcc = 1.8 V 0.5
lo. = 80 MA, Vcc 2 2.7 V - 0.8
lo. = 80 MA, Vcc 2 3.3V - 0.7
low = 20 MA, Vcc 2 5.0 V Vee—0.6 -
Vor® COM 10 BT lon =8 MA, Vec 22.7 V Vce—0.4 - Y,
lon =4 mA, Vec = 1.8V Vee—0.5 -
1. 10 EEESE5|EXHAIET/AS.
2. COM_L IO EB3% 80 mA/60 mA/40 mA/20 mA BJEk{4HE &,
3. HEETERER, AL,
5.3.14. NRST 5| #lSE
% 5-24 NRST EhlistE
75 £ =4 RIME | HBF | BX(E | B
Vin BMANSHEYHEE Vee=1.7~5.5V 0.7Vce - - Y,
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s S8 54 mME | HBE | RBX(E | B
Vi | BAREEEEE Vce=1.7~5.5V - - 02Vec | V
Viys® | B4R e E - - 300 - mV
kg | BN - - ; 1 UA
Reu® | HiEBH - 30 50 70 ko
Rep® THEERE - 30 50 70 kQ
Cio Bl - - 5 - pF

1. HNRIHRIE, AEEFFE,
5.3.15. ADC 414
X 5-25 ADC 4t
s sH 54 BME | HBE | BXE | 8
Iopt IH¥E fs =1Msps - 1.0 - mA
Cin® WEBREEFIRIGES - . S) - pF
Vce=1.7 ~ 2.3V 1 4 8@ MHz
fanc L2 SRR RS
Vce=2.3 ~55V 1 8 16@ MHz
tsamp®™ | SRAERSE] Vee=1.7~5.5V 3.5 - 2395 | Tclk
teonvt? EEEHART(] i - 12 - Tclk
teoc® | BRIREERATIA) - - 0.5 - Tclk
1.7V < Vcc<2.3V,
fs =0.5Msps, - 4 5
Ta = entire range
ET Total unadjusted error LSB
2.3V = Vcc<5.5V,
fs =1Msps, - 3 5
Ta = entire range
1.7V <Vce<5.5V,
EO Offset error - 2 3 LSB
Ta = entire range
1.7V <Vce<5.5V,
EG Gain error - 4 8 LSB
Ta = entire range
1.7V < Vce<2.3V,
fs =0.5Msps, - 4 5
ED Differential linearity error LSB
Ta = entire range
2.3V £ Vcc<5.5V, 2 3
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s £ 54 BME | HBE | BXE | 8
fs =1Msps,
Ta = entire range
1.7V < Vcc<2.3V,
fs =0.5Msps, - 3 5
Ta = entire range
EL Integral linearity error LSB
2.3V £ Vce<5.5V,
fs =1Msps, 2 4
Ta = entire range
1. BRRIHRE, FEEF=Ri,
2. HUEETEZER, AEEFFUL.
5.3.16. LLERERYFIE
& 5-26 LUIRERIEEO
Hs £ =4 RIME | BBE | RX(E | B
Input voltage
Vee - 1.7 - 5.5 Y
range
Input voltage
ViN - 0 - Vce \Y
range
Startup time to | High-speed mode - - 5
reach propaga-
tsTART ) . us
tion delay speci- | pmedium-speed mode - - 15
fication
200 mV step; | High-speed mode - 40 70 ns
100 mV over-
) Medium-speed mode - 0.9 2.3 us
Propagation de- | drive
to
lay >200 mV High-speed mode - - 85 ns
step;100 mV
. Medium-speed mode - - 3.4 us
overdrive
Voftset Offset error - - 5 - mV
No hysteresis - 0 -
Vhys Hysteresis mV
With hysteresis - 20 -
Iop Static - 5 7.5 UA
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s S8 =4 =IME | BB | RX(E | B
With 50 KHz and £100
Medium-
mV overdrive square - 6 - UuA
speed mode; |
Comparator signal
consumption Static - 250 400 uA
from Vce High-speed | with 50 KHz and +100
mode; mV overdrive square - 250 - uA
signal
Sleep power
Isieep . - - - 1 2 nA
consumption
1. HIHRIE, AL,
5.3.17. iZRMASISHE
& 5-27 IZEMARERAE
IS s EG BIME | HBE | RBX(E =1y}
Vee {HEBEB & 2.2 - 5.5 Y,
Vi EINEBE - 0 - Vce \Y
Vo BHEE - 0.1 - Vce-0.2 Y%
lo HHERR - - - 2.2 mA
Ru k]l < 5K - - Q
tstart %)J?E‘%HT_TI‘EH - - - 20 us
Vio EINEAEEE | Ri=5K, C.=25 pF - +8 - mv
Vece=3.3V, Vi= Vo =Vcc/ 2,
PM BRAAE - 80 - Deg
Ri=5K, C=25pF
Vce=3.3V, Vi=Vo=Vcc/ 2,
UGBW BAIBES T - 51 - MHz
Ri=5K, C=25pF
SR EE=R R.=5K, C.=25 pF - 8 - Vius
1 EEHRE, AL,
5.3.18. imEEREIFHE
* 5-28 REEREEE
) S BME | HBE | RX(E | 82U
T Vs linearity with temperature - 11 12 °C
Avg_Slope® | Average slope 2.3 25 2.7 mV/°C
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75 e BIME | HBE | BX(E | Bl
V30 Voltage at 30°C(x 5°C) 0.742 0.76 0.785 Y,
tstart® Start-up time entering in continuous mode - 70 120 us
ts_temp ADC sampling time when reading the temperature 9 - - us
1. HIHRIE, AEEFFE.
5.3.19. RESEHERFLE
& 5-29 RESEHEFT
Be 8 BOME | HEE | BXE | B
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
tstart_vrefint® Start time of internal reference voltage - 10 15 us
Teoef® Temperature coefficient - - 100 ppm/°C
lvec® Current consumption from Vec - 12 20 uA
1. HIHRIE, AL,
5.3.20. ADC NBESEHE
% 5-30 ADC WESEH[E
) 88 G =ME | HBYE | RX(E | B
Vrer2s | Internal 2.5 V reference voltage Ta=25°C,Vcc=3.3 V 2.475 2.500 2.525 \%
Vrer2o | Internal 2.048 V reference voltage | Ta =25°C,Vcc=3.3 V 2.027 2.048 2.068 \%
Vrer1s | Internal 1.5 V reference voltage Ta =25°C,Vcc=3.3V 1.485 1.500 1.515 \%
Vrerio | Internal 1.024 V reference voltage | Ta=25°C,Vcc=3.3V | 1.014 1.024 1.034 \Y
Internal 2.5 V/2.048V/1.5
(1) = - ~ ° - - o
Teoeft™ | \//1 024V temperature coefficient | 40~85°C 120 | ppm/°C
5.3.21. ERISEISTE
* 5-31 ERTESFEFE
7S 88 = =IME BAE =21
tres(TiM) Timer resolution time - 1 - tTimcLK
frimxcik = 72 MHz 13.888 - ns
Timer external clock fre- - - frimxcLk/2
fext MHz
quency on CH1 to CH4 frimxclk = 72 MHz - 36
Restim Timer resolution TIM1/14/16/17 - 16 Bit
tcouNTER 16-bit counter clock period - 1 65536 IR
frimxck = 72 MHz 0.013888 910 us
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= 5-32 LPTIM 5 (BT ¥PisEsE LSI)

jdap] PRESC[2:0] =2t EAimHE =13
1 0 0.0305 1998.848
2 1 0.0610 3997.696
14 2 0.1221 8001.946
/8 3 0.2441 15997.338
ms
/16 4 0.4883 32001.229
/32 5 0.9766 64002.458
/64 6 1.9531 127998.362
/128 7 3.9063 256003.277
& 5-33 IWDG it (AdiksE LSI)
ba g PR[2:0] mEtE EXimt(E =173
14 0 0.122 499.712
/8 1 0.244 999.424
/116 2 0.488 1998.848
132 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6 or 7 7.808 31981.568
= 5-34 WWDG %5 (RFEhiss® 72MHz PCLK)
Fassm WDGTB[1:0] RNEhE EAEH(E =1}
1*4096 0 0.057 3.641
2*4096 1 0.114 7.282
ms
4*4096 2 0.228 14.564
8*4096 3 0.455 29.127
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5.3.22. @A O4S

5.3.22.1. I°C BE&HEOISE
12C #E[3#E 12C-bus specification and user manual B9k :
B FRERET (100 KHz)
B RIEEL (400 KHz)
B PREIEEIET (1 MHZ)

RtRFEIRITHARIE, AR 1°C INRIKIERRAIECE, FH 1°C CLK SERAT FREKIR/IVE.

% 5-35 £\ I2C CLK #iR

Bs 24 =4 =IME =-1iv]
PR 24
fiaccLk(min B/)\ 12C S AT ESELEE 8 MHz
RIS ER T 16
1. RU(SDA/SCL #MZB_EHIFERE): 1KQ
12C SDA #1 SCL EIEBEHIEIRINEE, S TE.
= 5-36 12C jEikasistE
Bs 24 =IME mAE By
PRENT IERSHIBIARIEIFEEATE (ST PRHIIFEEAT BIAVRIE
tar 50 260 ns
A
5.3.22.2. BRfTIMEIEO SPI $514%
£ 5-37 SPI #51%E
s S8 =i =IME mAE | B
fsck REsR 36
* SPI BHHSRER LW THEs i MHz

1/te(sck) Bl 24

tr(sck)

t SPI R EFFITREASE | TaEEEZ: C = 15 pF 6 ns

f(SCK)

tsu(Nss) NSS #&37RF/8 MHER, presc = 2 2Tpclk ns
thnss) NSS {RiZaT(E] MHE, presc = 2 2Tpclk ns
tw
. e SCK Y= KE3 SRR E] FHER, presc = 2 Tpclkk -2 | Tpck+1 | ns
W(SCKL)

tsu Mi EEH-M:ET 1

" ORI\ 8] : ns

tsu(sn ML 3

thowi) FHUER 5

SURNRIFAT
o R\ (RIFATE) TR 5 ns
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7S £ 4 =IME BRAE | B
taso) iR 5 AT E) MAAEC 0 3Tpclk ns
tdis(s0) R HEERAT A MHURZ, presc = 2 2Tpclk - ns
tyso) HER H BT E MAEEC 0 20 ns
tumo) HER H BT E FHURI(ERELIEZE) - 5 ns
th(so) N . MR 2 -
R H RIS (R ns
thmo) FHEC 1 -
DuCy(SCK) | SPI \HUABIER =L | MR 45 55 %
NSS input
Te(schy | Thoxss) L
CPHA=O T, (ss—> (€ Twscmy > > e Trso—
- CPOL=0 I
2 |
H
S | cpA=0 —\— "G W
CPOL=1
e Jasny T, sy —> j‘*Tv<sm—> Thiso > Tesep— Mn)
MISO output First bit OUT Next bits OUT Last bit OUT S
Thesn
Tawen—
MOSI input First bit IN Next bits IN Last bit IN
= O- JIRIE|—-Sslave mode an =
5-3 SPI BYFrE-sl d d CPHA=0
NSS input )\
h Te(scw 4*'1\“\55,»*’1
<7 \\m*i e—Tysc) —> ~Trson>— ;
CPHA=1 D a—
- CPOL=0
=1
=
S| o=l T —
CPOL=1 ‘
M —Tuscr)—> 'Tv(\n)’%; Tysob—e— T Ed_lﬁ:*m
MISO output - Firt bit OUT Next bits OUT Last bit OUT >—
€Ty s> Thesty
MOSI input First bit IN Next bits IN Last bit IN

5-4 SPI| BYFEE-slave mode and CPHA=1
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SCK input

SCK input

NSS input
CPHA=0
CPOL=0
CPHA=0 - T T 4/—
CPOL=1

CPHA=1
CPOL=0

VA Y
CPHA=1 L (A 4/7

CPOL~1
Tw(\”? T“(Nkm\
> TuscrL)
MISO input MSB IN BIT6 IN LSB IN
Thom)
MOSI output MSB OUT BITI OUT LSB OUT
Jvom) Thow)iep!

& 5-5 SPI BfFFEl-master mode
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6. &RIER

6.1. LQFP48 ##&ER

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 1.600
/ \ ~ Al 0.050 - 0.150
Jﬁ W < < A2 1.350 1.400 1.450
’ ‘ - b 0.180 - 0.270
Z c 0.130 - 0.180
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
El 6.900 7.000 7.100
e 0.500BSC
L 0.450 - 0.750
L1 1.000REF
] 0 - 7°
Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other
TITLE DRAWING NO. REV
m Puya LQFP48L 7x7X1.6-0.5PITCH QRPD-0050 1.0
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6.2.

QFN48 #ER T

TOP VIEW SIDE VIEW
D
48 i
Pin1 —] !
1 |
2 1
|
[
do_ 4 ________ L w
|
[
|
1]
L A
© b
BOTTOM VIEW
D2
Common Dimensions
3 OUUUT U!U JUUU (Unit of Measure=millimeters)
=) I Symbeol Min Typ Max
-] | d A 0.700 0.750 0.800
=) : =
= [ - Al 0.000 0.020 0.050
= | 9 b 0.150 0.200 0.250
7] _;}_ ______ I _(;_
zZ B | g o c 0.200REF
g | g D 5.900 6.000 6.100
=N | a D2 4100 4300 4,500
2 | = E 5.900 6.000 6.100
ppanaonnnnnn E2 4.100 4.300 4,500
£ 2 e 0.400BSC
Nd
Nd 4.400BSC
Ne 4.400BSC
L 0.300 0.400 0.500
h 0.300 0.350 0.400

Note: 1. Dimensions are not to scale

TITLE DRAWING NO. REV

m Puya QFN48L 6X6X0.75-0.4PITCH POD QRPD-0056 1.0
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6.3. QFN40 #H#ER<

TOP VIEW SIDE VIEW
D
40 |
Pinl —~e }
2 |
|
|
,,,,,,,, J L
|
|
|
|
\
\
<
o [ ] ‘
<
BOTTOM VIEW
Common Dimensions
D2 (Unit of Measure=millimeters)
‘ D—— — Symbol Min Typ Max
|
‘ A 0.700 0.750 0.800
T JUUU”\UUUU Al 0.020 0.050
% ) | - b 0.150 0.200 0.250
g | g c 0.200REF
=1 \ 777777 = D 4.900 5.000 5.100
) ‘ — = u D2 3.600 3.700 3.800
— | — E 4.900 5.000 5.100
— —
2 ‘ — E2 3.600 3.700 3.800
1 ‘ e 0.400BSC
ﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬁ Nd 2.8008SC
40 Ne 2.800BSC
- N ————— ]
L 0.350 0.400 0.450

Note: 1. Dimensions are not to scale

H’“ TITLE DRAWING NO. REV
) Puya QFN40L 5X5X0.75-0.4PITCH POD QRPD-0075 1.0
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6.4.

LQFP32 H&®ER

D1

$jﬂﬂ%HHHHH

T

El
E

HHHHHHEH

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 1.600
AL 0.050 0.150
A2 1.350 1.400 1.450
b 0.300 0.450
/ ! ] c 0.100 0.200
< < D 8.800 9.000 9.200
D1 6.800 7.000 7.200
g E 8.800 9.000 9.200
El 6.800 7.000 7.200
e 0.800BSC
L 0.450 0.750
L1 1.000REF
0 0 7°

Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other

TITLE
m Puya LQFP32L 7x7X1.4-0.8PITCH

DRAWING NO.
QRPD-0040

REV
1.0
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6.5.

QFN32 HERT

TOP VIEW SIDE VIEW

D
32 ,
Pinl — !
@ |
2 i
!

e f—e——— | w
!
|
|
|

© <
BOTTOM VIEW _ _
Common Dimensions
(Unit of Measure=millimeters)
Nd Symbol Min Typ Max
A 0.700 0.750 0.800
b
I -.l r- Al 0 0.020 0.050
guuudiuuuy

. | b 0.180 0.250 0.300

) | = c 0.200REF
- qz d D 4.900 5.000 5.100
) : - D2 3.400 3.500 3.600

g - t—-—fi—k—-—- -=-
D i d E 4.900 5.000 5.100
D) . - El 3.400 3.500 3.600
2D 1 I d e 0.500BSC
r— 1 C
T o T Nd 3.500BSC
' I32| AN n!n NENEA! L 0.350 0.400 0.450
_l e I__ h 0.300 0.350 0.400
BOTTOM VIEW

Note: 1. Dimensions are not to scale

e Puya QFN32L 5x5X0.75-0.5PITCH POD

DRAWING NO.
QRPD-0042

REV
1.0
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6.6.

TSSOP20 f%& R~

A dAdAaEa0

20

—e A1

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 1.200
< - 5 o F Al 0.050 - 0.150
A2 0.800 1.000 1.050
%@Z@;@;{ b o0 | 0250
e b ) c 0.090 - 0.200
< D 6.400 6.500 6.600
E 6.200 6.400 6.600
E1l 4.300 4.400 4.500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
6 0 E | &
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya TSSOP20 POD QRPD-0043 1.0
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7iTEIER

Example:
031 Cl 8 T 6 X

PY 32 F 03 ¢ 8 T 6 X
Company
Product family

ARM® based 32-bit microcontroller

Product type
F = General purpose

Sub-family
031 = PY32F031xx

Pin count

F1 = 20 pins Pinoutl
K1 = 32 pins Pinoutl
H1 = 40 pins Pinoutl
C1 = 48 pins Pinoutl

User code memory size

8 = 64 Khytes

Package

T=LQFP
U=QFN
P = TSSOP

Temperature range

6=-40 Cto+85C

Options

xxx = Code ID of programmed parts(includes packing type)
TR = Tape and reel packing

TU = Tube Packing

blank = Tray packing
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8.RAH SR

°ZS S]] EificR
V0.5 2023.11.09 1. %R
V0.6 2023.11.10 1. ¥ QFNA48 pinout1 %
V0.7 2023.11.23 1. EFrRFE R IR
V0.8 2023.11.28 1. $FE QFN40 Pinout1 %
V0.9 2023.11.29 1. FE#HE 3-3 B5R
V0.10 2024.03.01 1. & 510, & 5-16 28
V0.11 2025.05.23 L I8 TSSOP20 2%
2. gk 5-37

PUY)

Puya Semiconductor Co., Ltd.

A B8

ERESR(EB)ROBIRAT (LUFER: "Puya” ) {REESE. MIE. 138, (£ Puya F=mF1/SASCERONAI, MARBITEM. BFEE
TERERE BAVSETEXER.
Puya = KR T SRATRISE SRS THER.,
FAFXS Puya FREGEEAIERRESS, RNERTHECSIEESR =7 R, Puya MEMIRSSHSEARX IS MBI E.
Puya FEIAR FARARIRF AR B R AT
Puya FrRRRUEEE, EEENSHANIER—E, Puya WIS~ RAYHTRIEEETIL
{Ha™E Puya 8 Puya tRREIE SRS BAYRET. B mERS BRI NESBREENMT.
PRSI BIRTRRATAIER.

EEESREEROBIRAT - (REFTENF
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