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Nz

— 32 {iZ ARMP® Cortex® - MO+

— BB 72 MHz TR

Fises

— B2k 64 Kbytes Flash 7728

— £k 8 Kbytes SRAM

— 128 Bytes User OTP Data

B EP RS

— PR 4/8/16/22.12/24 MHz RC K% 28 (HSI)

— IR 32.768 KHz RC #5528(LSI)

— 4 ~ 32 MHz R {R% 28 (HSE)

— 32.768 KHz {RiR AR %2S (LSE)

— PLL(x2,x3)

FEIREIEIS

— T{FEBE: 1.7~55V

— {EIh#EED: Sleep, Stop

— FEAzEE( (POR/PDR)

— EEIGNIS (BOR)

— BI4miZRYEE EAS (PVD)

BRI (1/0)

— ZiK 237110, ¥EIHEASMERER T

— Fi8 GPIO IRFIFEFTERA 20 mA

— 8/ GPIO XHFiERERR, TACE 80
mA/60 mA/40 mA/20 mA

3 jEiE DMA 124138

1 x 12 {iZ ADC

— XIFREZ 10 MIIMEBRANIEE, 5 1M REREE

— RN EEHSERE: 0 ~ Vee

— Vaoc-rer REBERE: 1.024/1.5/2.048/2.5 V

PY32M031 F%l
32 {3 ARM® Cortex®-MO+ {4istse

ERTES

— 14 16 (USRI HIERTEE (TIM1)

— 3 MNBFY 16 (BRI ES

(TIM14/TIM16/TIM17)

— 1 NBAERY 32 fIERTER(TIM2)

— 1 /MEIOFEERTRR(LPTIM), SZF5M stop #Rz(
IaRE

— 1 MHIZE JRERTES (IWDG)

— 1 MEO& AERS (WWDG)

— 1/ SysTick timer

— 1 IRTIM

RTC

wifEO

— 2 MER{THNREEO(SPI), H—N3zF 12S

— 3 NBRARED/IRPBURER(USART), 35E
SRAFERIGI, HAP 1 NIFLIN

— 2N PC#EO, XFFREET (100 KHz) , R
IR (400 KHz), PRIEIEEET(1IMHZ) ,
X7 U ShhEs

184 CRC-32 &tk

2 NEERES

2 NMEEKEE

W 32 [ubRiEes, HFiMbIERs (FFFA, IE

R5%, ERY])

E— UID

1T (SWD)

T{EBRE: -40~ 105 °C

% QFN24, SSOP24
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== N\

1.1871
PY32MO031 548 SR EEEhY 32 {5 ARM® Cortex®-M0+ %, Z=EEET/EEEN MCU, SAES
1X 64 Kbytes flash #1 8 Kbytes SRAM 7788, &= LIFIER 72 MHz, BE S ARTIEREIZ M.
A EERLZER 12C, SPI, USART FHiEIYME, 18§ 12 ADC, 44 16 fxERTES, 11 32 {izEfdss, A
5 2 B&LVIRER, 2 BRITEIIREE,

PY32M031 RFI a4 Se TERESBEN -40 °C ~ 105 °C, T{FB/EBE 1.7V ~5.5V, Rt sleep,
stop (RIFE LD, TLIHEARRIVEINFERFE.

PY32M031 R IRu=HIERERT=8/548 BLDC/PMSM, RNFEEHL. {EIREEHATRzNES), BEUNAZS
FIZEANT: HEEL. =REXAL. mE. EiE. IRass, BIRX. TWXH. KR, E4ET. BHE. B
HTH. fRE,

% 1-1 PY32MO031 ZEHF= SRR B2 A4SAIE

IME PY32MO31E18U7 PY32M0O31E18M7
Flash (Kbytes) 64 64
SRAM (Kbytes) 8 8
SREREE 1 *16-bit
1BRERTEE 3*16-bit, 1*32-bit
] EATEATES 1
B (RIFEERTES 1
SysTick 1
Watchdog 2
i SPI (12S) 2(1)
= 12C 2
O USART(LIN) 3(1)
DMA 3ch
RTC Yes
1B RimO 23 22
ADC jBiE
10+5 1045
(FMEB+AIER)
bhizes 2
HAss 2
HDIV Yes
CORDIC Co-processor Yes
IS 72 MHz
T{EEfE 1.7~55V
TERE -40 ~ 105 °C
L QFN24 SSOP24
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SWCLK

SWDIO <::‘>{ SWD
as AF

CPU
CORTEX-MO0+
fmax= 72MHz

NVIC ‘

IOPORT

INT_CTRL

13p023Q

" — : > Flash Memory Voltage
I— vbD Regulator

@

@ -TEST Vealo «—

3 VoA —— Voo

g vcc SUPPLY

F3 SRAM SUPERVISION
PVD PVD_IN
Filter —— NRST

[come | =

GHV-S

EXTI

from peripherals

IWDG reset
WWDG reset
OBL reset

)

RCC
Reset! & clock control

LTI

System and peripheral

clocks, System reset

‘ S-AHB TO S-APB

HSI_10M

HSE

LSE

XTAL OSC

4-32MHz

XTAL OSC
32KHz

0SC_IN
0sC_ouT
05C32_IN
05C32_0UT

CH1~CH4, BKIN,

CH1~CH4, ETR
as AF

IN+ [ CH1as AF
IN-
out CH1, CHIN
% BKIN as AF
b
10xIN IWDG 5
R e | o
<):> RX,TX,RTS,CTS,
3 CK as AF
B
3 wrim K——
INP RX,TX,RTS,CTS,
RX,TX,RTS,CTS,
MOSI,MISO,SC SYSCFG G :NV CK as AF
NSS as AF m pBGMcU [ ——> SCL,SDA
NSS as AF [ ] L] SCL,SDA
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

1-1 THEERRIR

CHIN~CH3N, ETR as AF
§
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2. INEE Bk ik
2.1. Arm® Cortex®MO0+ ¥

2.2.

2.3.

Arm® Cortex®- MO+ 22— AN IZRIBRARBIRIRITHINI I 32 i Arm Cortex &bEEEE. BAFRA
RIRHT BENFL, BIE

B EEER, FTFEIMNRE

B BRI, DERIE(T

m EENNEEES

Cortex-MO+ SMEEER 32 IAZ, ERFINFEMILE, 7 2 RAVKIDEFSED. GEREEIEE
(BRRAIESEN ZMAENRT, RESHRGEEG:, SR EREE, BET 32 (ZREHEN
FTEASER STt RE, LUELD 8 R0 16 ffiztst B A TSR ERE.

Cortex-M0+ 5S—MHRENKEHUHHIEFIZR(NVIC) REES,

=8

F &R SRAM, i@id bytes (84z) . half-word (16 {37) 5 word (32 {i7) BI/5ZETHIE]
SRAM,
R R%&RL Flash, SEMH N EIIIEXIEZHER:
B Main flash Xif;, ©8&NEEFNBFPEE
B Information X15, 4 Kbytes, BEIELUTERD :
— Option bytes
— UID bytes
— System memory
— User OTP Data

XJ Flash main memory RY{RPELFELAT LR -

B E{RIF(RDP), BrlERBESMBAYEIE.

B SFRPWRPES, LI EENSIRME (BT EFFMHEESIEE PCIOREL) . SRPIIS/
{RIPERLLA 4 Kbytes,

m  Option byte 5{RIF, €I JRIRHHRIT.

Boot iR,

1Bid BOOTO pin #1 boot EE&E{iZ nBOOT1 (FHZF Option bytes ) , AlEE=FARNENE,
WTFERFN:
% 2-1 Boot &

Boot mode configuration
Mode

nBOOTL1 bit BOOTO pin

X 0 ¥EIR Main flash fERNEEIX

1 1 5% System memory fEABENKX
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Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

0

1 %E1E SRAM {ERBRIX

2.4.

Boot loader F2FFMETE System memory, FBF@Id USART #EZ[ T # Flash i£F7.

R $h 2R 5

CPU Eal/EENARFRRIHHMAR HSI 8 MHz, TEREFIE TR AEHECE RSt RN R SR ¢

i}go

BILAUSERI SR #1E :

— 4/8/16/22.12/24 MHz A]EE BRI EREE HSI ATH,

— 32.768 KHz AIECEAIPIEB LSI AFEH,

4~32 MHz HSE B8f, FERJLAMFERE CSS TIREIQN HSE, N5R CSS fail, HEH<BRIRRA
B9 HSI, HSISRZEHREGECE. BT CPU NMI FRlF=4,

—/\ 32.768 KHz LSE 44,

PLL BY$H, PLLIRETLAUESRE HSIFN HSE, WNERERE HSE IR, 2 CSS {E8EFH B CSS fail Bf, X
PLLFIHSE, FEHISERFRFIRA HSI,

AHB IR LAE TR FAT$H 50, APB BIHETLAET AHB BI$H9350. AHB #1 APB B HRR&S 7
72 MHz,
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HSI: High-speed internal clock

HSI10M LSI: Low-speed internal clock
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 >
t HSE
32.768kHz LSE /128
0SC32_IN | Clock 0 PWR
detector RTCSEL >
LSE To AHB bus, core, memoryand DMA
LSI AHB FCLK Cortex free-running clock
PLL #—  PRESC >
| HSIZOM /1, 2..512 To Cortex system timer >
MCO HCLK
A PCLK APB PCLK To APB iphral
__PCLK PRESC o periphrals
SYSCLK /1,2,4,8,16
HSE
Hsl PCLK,
HSIRC to LPTIM
4/8/16/22.12/24MHz LSE
LSI
™ X2
X3 PCLK[™
to COMP
] PLL LSE LSC
LSI
PCLK~,
to ADC
HSI
HSIDIV pLL
0 0OSC_OouT HSE HSISYS
4~32MHz HSE SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
0SC_IN Clock sl PRESC=1) x1 else x2 to TIM1/2/14/16/17
detector SE
Clock tree

2-1 RO TREEIE
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I
2.5. HEFESEE
25.1. HFER
VCCA domain
SES
e ADC g é 7| sar
VREFN—— = |logic
(vCC) veea VST
j 358
(VSS) VSSA g g g
l PMU, FLASH 5
VSSA CMP, 3
OPA «
VCCA VREFBUF
Hsl, LS|
LSE, HSE PLL
HSI10
VDDD
VCCD domain | |
S . g|vooa Core |
vee S g §vooD SRAM
vssp—| 10O g | Digital peripherals
j VCCIO domain .
VSS 9 8
I 8¢ 8l
VSSio—— 10 10 pre-driver s ¢
VCCIO E
2-2 BBiFHEE]
x 2-2 EHiRIEE]
wes 2 BiRE iR
HEESBE 1.7 V ~ 5.5V, BEBEREMACHIRMEER, BEMEEHRS: 5
1 Vce 1.7V~55V )
PIEHABEE,
2 Vcea 1.7V~55V EREBDIEIMESYHE, KRBT Ve
3 Vcceio 1.7V~55V 510 HE, KRBT Vcc
252 HiFEE
25.21. LTHBEfi (POR/PDR)
A iRt Power on reset (POR) /Power down reset (PDR) #&bR, S AR FREFI TSN,
ZERAERMEZ TEMRIFLIE.
25.22. RIESEfL (BOR)

%7 POR/PDR 4}, &I T BOR (brown-out reset) , BOR {XBJLAUEIT option byte, #H{T{HHER
KAERE.

34 BOR #3#JFFAY, BOR HISHEBTLAEIT Option byte #{TiEE, B _EFHFI RN AER ey LA Bt ED
Eo
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vCC

VBORRS
VBORR7
VBORR6
VBORR5

VBORR4

VBORR3

VBORR2

VBORR1

VPOR

VBORF8

VBORF7

VBORF6

VBORF5

VBORF4

tRSTTEMPCle—>

]
I
Reset with BOR off4"

T 1
tRSTTEMPO/¢—»|
Reset with BOR on } }

(VBORS8 VBOR1) [ [
POR/BOR rising thresholds

PDR/BOR falling thresholds

2-3 POR/PDR/BOR 58

2.5.2.3. HEEN (PVD)

Programmable voltage detector (PVD) #RHRATLARSRIEI Vec EBIR (tBRJLAEI PB7 5| BIRIEE

E)  NATEESEFRHTRE. 3 VeemTEHERT PVD RUGNRET, FEENNSAIRR.
IZEHRERERER EXTIHY line 16, BURT EXTI line 16 EFH/ FIEEES, 2 Vec LFHEE PVD WG
M, 3E Vec BEERI PVD RUEIRLEAT, F4rhl, MRS EFTFBEPILIHTESN
shutdown {£5%,

VPVDRX

VPVDFx

Configurable
hysteresis

PVD output

v

2.5.3. EBEE

dt

2-4 PVD {8
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254.

2.6.

2.6.1.

2.6.2.

2.7.

2.8.

SRR AT e R
B MR (Main regulator) & HIEEIZI PRSI RS TIE.
B LPR (Low power regulator) 7t stop Rz, RELERINFEANERE,

{EIDFEAR

SREEENETERZIN, B 2 MENFEER:

m  Sleep mode: CPU RJ#KiA (NVIC, SysTick FIF) , IMRATLAECEARIFLIE. (R
(FREA R TIERIIER, TERR TR R RANZIEIR)

B Stop mode: iZIEX T SRAM I FESAINSRT, SIRATEN PLL. HSIFI HSE X#, VDD i%
TAER SRR EhERIR{E1E, GPIO, PVD, COMP output, RTC #1 LPTIM BJLAIAEE stop 1&
=

Slu

SHPRITEMEN, SR BRSENMRESAL
RS

FIRSENE T UMER 4!
m _ETEES{ (POR/PDR)
m  XEE(I (BOR)

RREN

LTS, FFERREN:
NRST pin RIS

BOEI ER(WWDG)
MIIE PHERI(WDE)
SYSRESETREQ #{4E11
Option byte load £ (OBL)

18 A At GPIO

B4 GPIO HHLARZHECE L (push-pull & open-drain) , A (floating, pull-
up/pulldown, analog) , YMEERINEE, BENFISHLS /0 OBCEIIRE.

BEIFRRIEER

32 (BTSSR EEHIRERR.
BRI S LA T I :

m  EEEMNS/ASEEREE
W 32 {(URREL, 32 (IPRER
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2.9.

2.9.1.

2.9.2.

2.10.

2.11.

2.11.1.

m i 32 (R0 32 (REN

B [REATESINGA, BREERERINGA
8 MTHEHTR KRR EIER

B SREFEREMAREEETR

B ERHER ARG TR ENFRAEER

CORDIC #iF{ESthib1REE

HAESMERRMEFRAREGINE, BERTREIEY, T8, ESMESNA. 83775
EEMERZHIERTNZEARBGINREEER, SIFERBIFLMIERZ, ERTEE. =
BREZHF 360°/2016 iIZHAEE .

E S

WIF R 32 NS, FHRA 16 /S
B 16 NREEATR
B OREEAES/ILRERNSATE

IERZ/IERINER

=R Cordic BEIR(UEEN 16 i, QL5 EREUSII.
DMA
B EEFHESRE EE(DMA)}%EET%Q’—(E%&%DT tEes < RIS E iR iR 2 B SRR E .

B DMAZEHERE 35 DMABE, BRIEBERREEXRE 1 1 HEZSMINEFHERRNIERIEK.
DMA #5523 B4R R DMA iBERAFEES, ﬁHEFLfE%’P DMA i53KRITER.

B DMAFHEMRIEZ TEREE, iR T AEHREi R fae Kk BE TR A,

B FNBEFEEEETHEES DMAER, S8NEESEESISREIE. XETHRSET R
XEcE.

B DMA FJFEFEEIME:SPI, 12C, USART, Fi TIMx iHATEE(FT TIM14 1 LPTIM)I ADC.,

FR

PY32MO031 i&id Cortex-M0+ Qb IREE N ERAV R EFRTIZEHIES(NVIC)FI— N B R /E{HTHIZZ(EXTI)
FESE,

RIS NVIC

NVIC /2 Cortex-M0+ AMEERAIBRZFES 1P, NVIC AILIGMESR BLLIERRINGBAY NMI - (ANAT R i)
MR RRINERET, LUK Cortex-M0+ RERFH. NVIC 24t T RIFAMATTRERE,
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2.11.2.

2.12.

SLERE 05 NVIC FIRERBE AR T PR SEA AN TR FIRE(SR)EaIZERIZER. ISR
AEFIE—NEERTP, FHEE NVIC — P Eititeit, EHITHY ISR RSttt E hrERENH
FBEfmIBERY ISR FFSERhY.

RSB RAPETSEHAE, TRITRITETEHRIFESEEN, BREARNBSMITRATIRIT
SHRBERRIEN,. SRR (tail-chaining) . SN—NEMAERE ISR IRERY, ARE
s—MERAHRMTRE ISR, BHISALERIERS E T XRIFERME R, XD TR, R8T
R,

NVIC 455

{IRRERT bR

4 KB R

S8 14> NMI AR

SCHF 44 O] RS NARHR T

3755 109~ Cortex-M0+ B&
IR BRI TR USRS iIE
SHE R (tail-chaining) i/t
BT A SRR

i EhiR EXTI

EXTUENTEEBEAEMHNRIENE, FELIERIM stop R UIREER -4 IERES 4,
EXTIEHlEE 2 NEE, 8iFERE 161 GPIO, 11 PVDHIH, 249 COMPHH, LUK RTC
1 LPTIM %85S, H™ GPIO, PVD, COMP AJLAECE LFHE. TREAEXGARA. 1Fd
GPIO (S EHIEFESECE /I EXTI0~15 @&,

B4 EXTI line #BeTLABIS BRI 7 Bl

EXTI 42528 o LAER L PO BRI HARZARK I,

EXTI 5B PSS Fes i NS4, BIERE stop BT, LIEREMELILEIREESHERR
BIEERRISRIR, SEIRBS [RBPUHY GPIO FOSE4,

1R&EEI%EE ADC

THEA 11 12 i SARADC, ZIEHRHERES 15 NERNENEE, S 10 MIEBEEF
5ANNENBE. SEBENEREAAMEERE (1.024V, 15V, 2048V, 25V) , BIFEE.
REREEEAE Ts, Vien, 1/3 Vee, OPA1_OUT, OPA2_OUT,
ZBENEREXTLURERBIR, &L PESER, Bt REMELTSE G 16
RS Fae.

ZNBEESETR A LIS B BIE M TEIEIRE.

1&HL watchdog SRR TMABEEY T AFEX NS E{KHRE.

ADC ST 7 TERIRE NIE T, ARSRIRRITHEE.,

15/55



PY32M031 EFEHEFAR

W TERMER, RIRER, EESRIREEIR, &1 watchdog RYFEHRFEEEB H B ER T PUmE K.

2.13. LLEREE(COMP)
o REERY 2 MNMEBALLIEE COMP, tHATLAS timer BEE—EEER. LRSS LA ™ER:
B WIEESA, FERDFEEIREEIDEE
m EESED
B H53E timer B9 PWM HitHiERERY, Cycle by cycle BRI HIEIEE
2.13.1. COMP EE4%¢
B BNURESERENESREREAN, LSCHRIEEEEE
— & 1/0 pin
—  H3JE Vce
— Temperature sensor fY%H
— XFWERSEEE VREFBUF 1 VCCA W 64 o [E
— OPARIWHEIEA INPEIA
IRiBINEEBCE
A RIEANEEFINRE
EHRTLASNERZR] 110 2 timer BUBINE LA
— OCREF_CLR E4 (cycle by cycle BIEBFiizHI)
—  uE PWM shutdown B9RIZE
— timer IC I\
COMP1 #1 COMP2 AJLAH&E Y window COMP
B4~ COMP EBAHMr=4sE, BIESHMNEIDFEEI (sleep fstopiRz) AYIGEE (&IL EXTI)
ABCEHFIER
2.14. iBHAKEE(OPA)
OPAL2 IR AR IBECE, &R TEZIEiKREsF Buffer M F,
2.15. TTE Hf]' =
PY32M031 A EERT 2R AUF U F RS
%= 2-3 TERJEREFYE
£ Timer VA HEnE SR | DMA | sRtbEiEE | Bxdad
SRERNES TIM1 1647 | £, T, shixgss | 1~69536 | 7§F 4 3
TIM2 3247 | £, T, EXISF | 1-65536 | ZiF 4 -
1B ERTEE TIM14 16 57 = 1~65536 - 1 -
TIM16,TIM17 16 i1 t 1~65536 | iE 1 1
2.15.1. B&ERE

16/55



PY32M031 EFEHEFAR

16 bits @ L. M TEEE LB THIEhEREITEES
16 bits AJ4RFED MBS, FOIFXTIHELESAYRTHSIERIAT 1 Bl 65536 YR

ZiX 4 MR RIEE

— BIARER

—

— PWMP4E (AEEEHOMTHRR)
—  BpiElEa

— AWEMARSEKME

SEX B A fmAERI Bk Ma L

(eSS S HIER 2RI ERT 2R ELERI R B I
BRI, USSR, TEHIESERS
NEMAT LIS ERBRIE HESEASEMIRSHERRTS
SRHT/IDMA FAEE LI SMH

— EET MR AR, HEESRN (BEREEE RINRA)
— MRS

— BARER

—

— FEBA

SHFHEEIR (IER) HiZsFAEMBINERERETHS
AR RS NEBRS $hE A TR A HA R BB B TR

2.15.2. BFERSS

2.15.2.1. TIM2
TIM2 BFERTRR R 32 (IR RIED R=RIKaN) 32 (B aNEEHIH R amk. BE 4 MHRTA

BE, SMETRABERAELR, PWMEE Rk PER AT,

TIM2 BILAUBIE I AT ER5EREINEES TIM1 —#2 T{E.

TIM2 3Z3F DMA IigE,

TIM2 BEFEAMRIERZ (MG R miDssE ST M 1 B 3 E/RMMIERKES,
£ MCU debug &3, TIM2 BJLUKRELTHEL.

2.15.2.2. TIM14

B FAERTES TIM14 O] JRiEFiosREsIkEAY 16 B RI2EEIT SR ERK.
TIM14 BF 1 /MEsOBERFmARFAEEE:, PWM 8 Bk PiEE s,
£ MCU debug 183, TIM14 ATLURE .

2.15.2.3. TIM16/TIM17

TIM16 ] TIM17 FHRI 4RI TR SRR ENRY 16 B EIE T AR,

TIM16/TIM17 B8 1 MELEBERTEAmMRAHLE, PWM BiE BikdEzUat.
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B TIM16/TIM17 EESRXEE#MEEH,
B TIM16/TIM17 SZ3% DMA IHAE,
B 7£ MCU debug &=, TIM16/TIM17 BJLUKREEITEL,

2.15.3. {RIhFEERIES

B LPTIM 9 16 \UE_EITHEEE, B8 3AFiomes. RASFRIRITEL
B LPTIMALABCE S stop T IRERR,
B 7£ MCU debug ##=zt,, LPTIM BJLUKEEITEUE.

2.15.4. IWDG
m SRR T Independent watchdog ({&#R IWDG) , ZIRREBEXERKI. FIFHEHR
REERFR. IWDG KUFBRATEARRUEMRITIREREL, AT EERAZIEEN

timeout (ERtA RAFE(L,
B |WDG H LSI{2ftATeh, XEERIEERISH Fail, tHEERIFTIE,
B |WDG RIESEE watchdog {EAERAZINMIMITERE, HETREIRFERERSIRIRL
Fa.
® &S option byte A9, FJLAERE IWDG RR{4HER,
B |WDG 2 stop B RIEEETR, LASHIAYSTUEEE stop 1R,
B 7 MCU debug #5{,, IWDG BILUGRESIHEE.
2.15.5. WWDG
RABOEI AEET N 7N TTIHES, ALUSEANERIET. JHMEEES, SrbMER—
NEIVIREMNERES. iHRETRA APB BFEh(PCLK), EEETRESRRTAES, HEBETLAE MCU de-
bug #&T, FHIFEE.
2.15.6. SysTick timer
SysTick iH#B8 &I JATFIHRERA (RTOS) , {EEILIBIERERE TiHEREE.
SysTick 44
24 AT
B EERHEED
B TEESICE O FR AT (RIERR)

2.16. SERIAIEh RTC

B SCAYEERE—MRIZAVERTER, RTC ARBUMAB—HRIEEHERYTHES, ENREERET, iR
e HBRITIRE. (EXUHEESRERILAEINRE R A LRI BRI B A,

B RTC AMDREHESN 22089 32 (rIRIEITHLER.

B RTC IH#ESEStRRATLAS LSE/LSI, RILMEA stop MEEER,

m RTCHJLU&mthlr, FopiiliatTlr (JERK) .

B RTC 3Z#5RJHh calibration,
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2.17.

2.18.

B 7 MCU debug &3, RTC AJLUKRLEITEL.

12C 0

I2C(Inter-integrated circuit) S Ze& MIERMITHIsRNERITIPCRE. CRIESENINE, EHREICE
LSRRI, Y. (PEFIRTF. SHFmE (Sm) | BRIE (Fm) | PRIEEIEE (Fm+) .
HRIEEIRENTEE, FILUER DMA LURAZ CPU RIRIE,

BRAREREZWER USART

PY32M0318%& 3 PUSART, HEAAUSARTIZHELIN,
BRRLZRLWBURRR(USARTIRM T —MRIENGESFERTUARENRZ R B TEUESVRIIIMNERR
BZEHTENTHIEIR, USARTHIASEIRITR R ESRIRHE DENRRERIERE,
EXFRSREBEMENTREEE, SEITSLIESREE.,
X EEhiRAFERIG,
(FRZEMSERENDMAS T, AL EREIRREE.
USARTHFM:
ENTRLEE
NRZ tRES =
AIECE 16 fFEE 8 (BT ReF, IBIEEEFMN SR ENREY
RIEFHZWEHERTRIERITE, &EIX 4.5 Mbit/s
SEupEsES ol
AIYRIEAVEUERE 8 [UEE 9 11
AIECERYZLER. (186 2 13)
ESARNA IR S E AR it ThEE
BN T @
JRSZRYRIEFIHEU ERE(L
Rl
EBid DMA iy RIXFT
oG
— W buffer i
—  KiX buffer =
— f(ERER
B EERIGEE
—  RIEREG{
—  XEEEIEH TR
B HIRSRIFRTR
— CTSHZE
— REHFHET
—  RIX5ERK
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— BEESTRRS

—  RNEIR S

— mHiER

—  MEEIR

— IRTERME

—  EER

E2SEE G

—  SNSUHEAPUED, NUBEAEREAIEC
MERENEZUIRER . 18T G AT EARRSAS T

2.19. BRfTIM&EO SPI

PY32M031 & 2 4 SPI, Hrb SPI1 37#%F 12S,

BITIMRIZO(SPARIFE R SIMERBRELUFENT. XL, RTRSHRTHNER. HWEORTLIK
EEMRERN, FOIMBANRSIRELEERM(SCK). EOEEIUSERETIF.

SPIFHEIN T :

2.20.

Master ;& slave 12z

I&EN T RZEH

2 HHENTRLSER (BXNEEELZL)

2 BT REER (TN AEIES)

8 EE 16 ((EHIMUSE

XIESEEL

FREFURSEMDIRRE (FATI feerx/2)

MIETCIE (B K9 frewk/d)

FrEzlAIMETN T YT AR EE 1T NSS EIE: E/MEMERINAIaESEE
Bl YRAERY BT AR RO

AIYmIZRYEEEINE, MSB ERIEK LSB £/

AR SRR E AR RS

SPI BEITINEIRE

XIFEBERIEY CRC

— FERXFENXT, CRCEILUMIEARE—NFHRE

— EENTEAPEEENSRE—NF BT CRC 15

Motorola &z,

AIAAS [RErRRTRYERRTCHE. 1ITELAK CRC FERInG

2 N"EF DMA BEDRIRE 4, FE 16bit (HEUEIMIRE 8bit B, FEEJ 8bit) ATBRAT
Rx #1 Tx FIFOs

SWD

ARM SWD#EOfeiFER LR TRIERE PY32M031,
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3.5IEcE

vee |
PFO |
PF1/PF2-NRST |
PF3 |
PAO |
PAl |~

n < o

n < o d « -

0 0 o < <<

[a [a [ [a o o
1 S A NRIR3 18 '] PA10
42 // : 17 ]| PA9
SER | 16 | PAS
4 : QFN24 : 15 PB2

| |
_;5 | | 14 PB1
A e 1
16 o o «~13:]PBO

N 0 O H oo o

N M S O N

< < < < < <

a o o o o o

[€] 3-1 QFN24 Pinout1 PY32MO070E1xU7 (Top view)

vece 1 24
PF2-NRST & 2 23
PAO ] 3 22
PAL O 4 21
PpA2E 5 § 20
PA3 9 6 % 19
P 7 (f) 18
pisd s D17
PA6 O] 9 16
PA7 & 10 15
PBO C 11 14
PB1 4 12 13

= RVISS
) PF7-BOOTO
5 PB5
3 PB4
O PB3
3 pALS
3 PAL4
0 PAL3
3 PAL0
(1 PA9
) PAS
3 PB2

3-2 SSOP24 Pinout1 PY32M031E1xM7 (Top view)

* 3-1 5|HIEXANEFNFTS

e Be EX
S Supply pin
. G Ground pin
i WSt /0 | Input/output pin
NC | TENX
SO COM | IE¥ 5 VikO, RSN RLIEE
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X8 7S EX

RST | Efiiw, WERHISEAFEME, AFFEIRANGIHINEE
L | KEBifit COM w1, STFRAEmNEHINGE
F | BEEEISAIIEERY 1°C Fm+

Notes - | RIFBEMNREE, AARBIRAEMESMZEFIZE, fEREEAN
R SHRee - | BT GPIOX_AFR Z17S8E1RA0ThRE
Uy

- BEANThEE - | BIYIME SR RS B a (FREAIINRE

& 3-2 5IIEN

3 EE S iROmEE
—
- L
wol s 4]
S | =11} WROXR | wOSHE S
2| ¢ 2 SHMEE BinNThEE
(@] N
(7)) =z
) LL
o
SPI2_SCK
USART2_RX
TIM14_CH1
- 2 | PF0-OSC_IN- (PF0) /0 COM_F USART1_RX OSC_IN
USART2_TX
12C1_SDA
12C2_SDA
SPI2_MISO
USART2_TX
USART1_TX
PF1-OSC_OUT- USART2_RX
- 3 /0 COM_F 0SC_ouT
(PF1) l2C1_SCL
12C2_SCL
SP1_NSS/I2S1_WS
TIM14_CH
MCO
SPI2_MOSI
USART2_RX
2 3 PF2-NRST /0 COM (1) NRST
TIM2_CH?2
TIM1_CH2
TIM1_CHIN
USART1_TX
USART2_TX
- 4 PF3 /0 COM SPI2_MISO COMP2_INP5
SPI1_NSS/I2S1_WS
TIM2_CH3
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#
Iy

KB

SSOP24 E1

QFN24(3*3) E1

{17

Notes

ImOITEE

SHmEe

BFNZhEE

RTC_OUT

PAO

11O

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

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
COMP1_INP2

PA2

I/10

COM_F

SPI1_MOSI/I2S1_SD

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCK/I12S1_CK

TIM2_CH1

12C1_SDA

12C2_SDA

ADC_IN2
COMP2_INM2

PA3

I/0

COM_F

SPI2_MISO

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI/I2S1_SD

TIM1_CH1

12C1_SCL

12C2_SCL

ADC_IN3
COMP2_INP4

PA4

110

COM

SPI1_NSS/I2S1_WS

ADC_IN4
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e
i

FRE

SSOP24 E1

QFN24(3*3) E1

{17

Notes

ImOITEE

SHmEe

BFNZhEE

USART1_CK

SPI12_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

TIM2_CH3

USART2_TX

RTC_OUT

COMP2_INP3

10

PA5

110

COM

SPI1_SCK/I12S1_CK

EVENTOUT

TIM2_CH2

USART2_RX

MCO

ADC_IN5
COMP2_INP2

11

PAG

110

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_IN6

10

12

PA7

I/10

COM_F

SPI1_MOSI/I2S1_SD

TIM2_CH2

TIM1_CHIN

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

12C1_SDA

12C2_SDA

SPI1_MISO/I2S1_MCK

ADC_IN7

11

13

PBO

I/0

COM

SPI1_NSS/I2S1_WS

TIM2_CH3

TIM1_CH2N

EVENTOUT

COMP1_OUT

USART3_CK

ADC_IN8

12

14

PB1

110

COM

TIM14_CH1

ADC_IN9
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e
i

FRE

SSOP24 E1

QFN24(3*3) E1

{17

Notes

ImOITEE

SHmEe

BFNZhEE

TIM2_CH4

TIM1_CHS3N

EVENTOUT

USART3_RTS

COMP1_INMO

13

15

PB2

110

COM_L

USART1_RX

USART2_RX

TIM1_CH2

USART3_RX

SPI2_SCK

COMP1_INP1

14

16

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

15

17

PA9

I/10

COM_F

SPI2_MISO

USART1_TX

TIM1_CH2

USART2_TX

MCO

12C1_SCL

EVENTOUT

12C1_SDA

12C2_SDA

TIM1_BKIN

SPI1_SCK/I12S1_CK

USART1_RX

OPA1_INP

16

18

PA10

110

COM_F

SPI2_MOSI

USART1_RX

TIM1_CH3

TIM17_BKIN

USART2_RX

[2C1_SDA

EVENTOUT

OPA1_INN
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e
i

FRE

SSOP24 E1

QFN24(3*3) E1

{17

Notes

ImOITEE

SHmEe

BFNZhEE

12C1_SCL

12C2_SCL

SPI1_NSS/12S1_WS

USART1_TX

17

19

PA13(SWDIO)

110

COM

@

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO/I2S1_MCk

TIM1_CH2

USART1_RX

MCO

18

20

PA14(SWCLK)

110

COM

@

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

SPI1_SCK/I12S1_CK

USART3_TX

19

21

PA15

110

COM_L

SPI1_NSS/12S1_WS

USART1_RX

USART2_RX

EVENTOUT

USART3_RX

OPA2_INN

20

22

PB3

11O

COM_L

SPI1_SCK/I12S1_CK

TIM1_CH2

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RTS

OPAZ2_INP
COMP2_INM1

21

23

PB4

110

COM_L

SPI1_MISO/I2S1_MCK

TIM2_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

EVENTOUT

USART3_CTS

OPA2_OUT
COMP2_INP1

22

24

PB5

110

COM_L

SPI1_MOSI/I2S1_SD

TIM2_CH2
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o4

=Xy

SSOP24 E1

QFN24(3*3) E1

{17

Notes

ImOITEE

SHmEe BFNZhEE

TIM16_BKIN

USART2_CK

USART1_CK

COMP1_OUT

USART3_CK

TIM1_CH1

23

PF7-BOOTO

110

COM

@)

BOOTO

24

VSS

S

Ground

1

VCC

S

Digital power supply

1554 PF2 8 NRST Z2181T option bytes I {THCE.
S5, PA13F] PAL4 FA pin #ECE 9 SWDIO 1 SWCLK AF IHgE, BIEAER LREE. EERST

FIEBPEAEDE.

PF7-BOOTO EMAKIEFEMNIRL,, BHTHI{F8E.
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3.1.

im0 A SRLIEERR ST

% 3-3 im A S FAThREIRSY

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 Slzlsll_isgiiq 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. w0 B EMINEEIRET
% 3-4 10 B SFATASRST

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PBO ﬁ;'sli“vfss’ TIM2_CH3 TIM1_CH2N EVENTOUT COMP1_OUT USART3_CK

PB1 TIM14_CH1 TIM2_CH4 | TIML_CH3N EVENTOUT USART3_RTS

PB2 USARTL_RX TIML_CH2 USART2_RX USART3_RX SPI2_SCK

PB3 Slzgl—fgf’ TIML_CH2 USARTLRTS | USARTZ RTS EVENTOUT | USART3 RTS

PB4 Slzpéll—_’,v'v:gg’ TIM2_CH1 USARTL CTS | USART2.CTS | TIM17_BKIN EVENTOUT | USART3 CTS

PBS Sgé—ﬁgg” TIM2_CH2 | TIM16_BKIN USARTL_CK USART2_CK COMPL_OUT | USART3 CK TIML_CH1

PB6 USARTLTX | TIMLCH3 | TIM16_CHIN SPI2_MISO USART2_TX 12C1_SCL | EVENTOUT 12C2_scL

PB7 USARTLRX | SPI2_MOSI | TIM17_CHIN USART2_RX 12C1_SDA | EVENTOUT 12C2_SDA TIML_CH2

PB8 SPI2_SCK TIM16_CHL USART2_TX 12C2_SCL [2C1 SCL | EVENTOUT | USARTLTX SPI2_NSS [2C1_SDA | TIM17_CHL | 12c2.SDA | IR_OUT
PBY TIM17_CHL 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 ’Slg'sli“vfss’ SPI2_NSS TIM1_BKIN EVENTOUT USART3_RTS TIML_BKIN

PB13 SPI2_SCK TIML_CHIN s;gl__sggl USART3_CTS

PB14 SPI2_MISO TIML_CH2N 75'511-_“3:33’ USART3_RTS

PB15 SPI2_MOSI TIML_CH3N s'gé—ggg”
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3.3.

im0 F S FATDEEIR S

% 3-5 im M F S AIaEmET

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 | Timia_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_CHL | TIML CHIN | SPI2 SCK | USART2 TX
PF10
PF11
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4. {F1if =5 iR 54

OXFFFF FFFF

| User space

Block7 | Reserved space |
ARM Cortex MO+
0xE000 0000 Internal periphrals
0x5001 1FFF
Block 6 IOPORT 0x5000 0000
0xC000 0000
0x4002 63FF
AHB
Block 5 0x4002 0000
Al
0xA000 0000 0x4001 5BFF
APB
Block 4 0x4001 0000
0x4000 A7FF
0x8000 0000 APB
0x4000 0000
Block 3
0x6000 0000 OX1FFF FFFF
Reserved
Ox1FFF 1000
Block 2 Factory config. bytes OXLFFF OFS0
Periphrals Factory config. bytes Ox1FFF OF0O0
0x4000 0000 Option bytes OX1FFF OE80
— il OXLFFF OEOO
Block 1 | _____FfTParameter ____ Ox1FFF 0D80
______ User OTPData __ __ _| Ox1FFF 0DOO
0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0 0x0800 FFFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
dd bl System flash/
Addressable space
P RAM 0x0000 0000
& 4-1 T2fEESIREY
* 4-1 IRhifgstbit
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 A EREE(E 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 5 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 FR1E Boot ELEIEE, -

1. _EiA=S[EBR Ox1FFF OE00-OX1FFF OE7F 4, HRIREA reserved N=SE], TTiEHITEER(E, EH0, B

=4 response error,

& 4-2 SN S Faaibt
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 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 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
0x4002 2400-0x4002 2FFF - Reserved
AHB 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
0x4002 0400-0x4002 OFFF - Reserved
0x4002 0000-0x4002 03FF 1 Kbytes DMA
APB 0x4001 5C00-0x4001 FFFF - Reserved
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Bus Boundary Address Size Peripheral
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 O3FF OPA
0x4001 0200-0x4001 02FF 1Kbytes COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF = Reserved
0x4000 BO00-0x4000 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
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 -
0x4000 2000-0x4000 23FF 1 Kbytes TIM14
0x4000 1800-0x4000 1FFF - Reserved
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Bus Boundary Address Size Peripheral
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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V—
5. BRI
5.1. MG
MAERTRBIEE, FTSHORERBL Ve BRI,

511. mIVEFRXE

PRIFKFIRIAEA, BEEIMRIRE Ta=25°C fl Ta=Tamay FEATAIS A EF TR, RIEERREIER
SRR, HEEREEMI R EM MARIRIVEMEAE.

BETRIETHIERNRSEER. RIHOEMEIZSHAEE, REEFPEHTUR,. SIF&EX
HESETHERNLN, BHYERNSER=ERERE.

5.1.2. HiBYE

PRIFKFIRIEE, BRRVBUHRREET Ta=25°C #ll Vee=3.3 V, XLHURNATRIHESHKE TN,
BRI ADC HEEHERBEX—MRIELRAIREE, EMERETEE FUIREE, 95%iIEHIRE/N
THETHRHEE (WEEL20) .

5.2. BWmATEE

MRINES F EEELUTRIBEHNENEXE, TRRSESRKAMAERIR, XBREJIHTH
BEAZAGREE DS, AAREREELRG FRaTIRERELR. KB LIFERAESRM TR

RSy SEIE AR
& 5-1 BBERHEO
s g =IME RBX{E =1y
Vee HNERELEEERIR -0.3 6.25 v
Vin Eifth Pin BYMIANEE -0.3 Vce + 0.3 Y

1. EBIR Vec#0ih Vss 5 | InSE RIS NBRTF e RN RS L.

& 5-2 FERARE

#7s iR =X{E =Ty
Ivee B Vee pin RSB (ERIER 7R @ 150
lvss Tt Vss pin B ERF(FRHERT) © 150
COM 10 Byt R iR 20 mA
lioen) COM_L 10 RY4git iR iR 80
AT 10 BIRIFEIR -20

1. EBIR Vec#0ih Vss 5| nsSE R EIINBRIF e RN RS L.
2. 10 B SE S| HIEXHARIENFS.
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% 5-3 IRERHE

IS iR 88 =12
Tste FiERETE -65 ~ +150 °C
To TERETE -40 ~ +105 °C
5.3. I{ESH4

5.3.1. BREIFERH

& 5-4 BRATIERM

s 84 E S =IME =7 | =1}
freLk NER AHB Bf§hgi=: - 0 72 MHz
frcik NER APB AthsfiR - 0 72 MHz
Vce TWETERBE - 1.7 5.5 \4
Vin 10 BINEBE - -0.3 Vce+0.3 %

Ta INGIRE - -40 105 °C

T &8 - -40 110 °C

532 LETBTERT
% 5-5 L= TIF&M
s S8 =4 =ME EBAE | 2
tvee Voo EFHER : ° h us/V
Vee TREIEER - 30 o0

5.3.3. MHEREF LVD EHSH

% 5-6 WERERHRIFE

7= 8% 4 =IME BRNE mAE ==}
trsTTEMPOY) SNEERE - - 4.0 75 ms
. B 1.50@ 1.60 1.70 \Y%
VPOR/PDR POR/PDR E\&{E
TG 1.480 1.58 1.68@ Vv
X 5 1.70 1.80 1.90 \%
VBOR1 BOR [&{E 1
TG 1.60 1.70 1.80 \%
X 5 1.90 2.00 2.10 Vv
VBoR2 BOR [&R{H 2
TS 1.80 1.90 2.00 \%
X G 2.09 2.20 2.31 Y,
VBOR3 BOR [#{E 3
TS 2.00 2.10 2.21 \%
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s 85 4 mIME HENE mAE == v}
5 2.28 2.40 2.52
VBOR4 BOR #{E 4
TR 218 230 2.42 Vv
5 2.47 2.60 2.73 V
VBORS BOR [#{E 5
TG 2.37 2.50 2.63 V
5 2.66 2.80 2.94 Vv
VBOR6 BOR [H{H 6
TS 2.56 2.70 2.84 Vv
5 2.85 3.00 3.15 V
VBOR7 BOR [®{E 7
TS 2.75 2.90 3.05 V
5 3.04 3.20 3.36 V
VEoRs BOR [S}{& 8
TS 2.94 3.10 3.26 Vv
5 1.70 1.80 1.90 Vv
Vpvbo PVD B O
TS 1.60 1.70 1.80 Vv
A 1.90 2.00 2.10 Vv
Vpvb1 PVD B{E 1
TS 1.80 1.90 2.00 Vv
A 2.09 2.20 2.31 Vv
Vpvb2 PVD {E 2
TS 2.00 2.10 2.21 Vv
5 2.28 2.40 2.52 Vv
VpvD3 PVD (& 3
TG 2.18 2.30 2.42 Vv
A 2.47 2.60 2.73 Vv
Vpvp4 PVD [&){E 4
TS 2.37 2.50 2.63 Vv
5 2.66 2.80 2.94 Vv
Vpvps PVD [&{E 5
TS 2.56 2.70 2.84 Vv
5 2.85 3.00 3.15 Vv
VpvDs PVD [#{E 6
TEE 2.75 2.90 3.05 \Y
5 3.04 3.20 3.36 Vv
Vpvp7 PVD [R{E 7
TE 2.94 3.10 3.26 Vv
Vpor_pDR_hyst® POR/PDR iRiEEB[E - - 20 - mV
VpvD_BOR_hyst™) PVD IR/EEEE - - 100 - mv
ldapvoy D PVD IhfE - - 0.6 - uA
ladgor) @ BOR Ih#E - - 0.6 - uA

1.

2.

HRETERER, AMEEFHU.

FIRIHRIE, AEEFF.
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5.3.4. I{emBimistE

% 5-7 IB1THRIEIR

=4
s E=3115) . — . FLASH | HE{EY | RX(E | 8
SR KRB | iBF | sNEEE >
s sleep
ON DISABLE 6.1 -
PLL(x3) 72 MHz
OFF DISABLE 4.4 b
ON DISABLE . -
PLL(x2) 48 MHz >.0
OFF DISABLE 3.8 S
ON DISABLE 2.8 2
24 MHz
OFF DISABLE 2.2 - mA
ON DISABLE 2.0 -
16 MHz OFF DISABLE 1.6
Ioo(run) HSI While® | Flash -
ON DISABLE 1.2 -
8 MHz
OFF DISABLE 1.0 -
ON DISABLE 0.8 -
4 MHz
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. HEETEZER, TEEFFUE,
%K 5-8 sleep 1RILEER
=
7= R FLASH BEYEM mAE =213
FAEIS 57 shghsen | OO
PLL(X3 79 MHz ON DISABLE 4.6 -
(x3) OFF DISABLE 2.5 -
PLL(X2 48 MHz ON DISABLE 3.5 -
(x2) OFF DISABLE 2.1 -
ON DISABLE 1.8 -
24 MHz
OFF DISABLE 1.0 - mA
ON DISABLE 1.3 -
16 MHz
OFF DISABLE 0.8 -
lop(sleep) HSI
ON DISABLE 0.8 -
8 MHz
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 0.4 -
ON DISABLE 180 -
32.768 KHz
OFF DISABLE 178 -
LSI uA
32768 KH ON ENABLE 95 -
. zZ
OFF ENABLE 95 -

1. HRETHERER, AEEFPUE.

38/55



PY32M031 REFEHEFM

% 5-9 stop tRILEEIR

me Tt MEIED | BAE | B
Vce LDO &=, LSl JME AT
MR - - 85
RTC+IWDG+LPTIM 4.5
loo(st 1.7~55V ON IWDG 4.3 A
po(stop) | 1.7~5. LPR LPTIM 4.3 !
RTC 4.3
OFF No 4
1. HIEETEZER, AEEFPM.
5.3.5. (EINFEIRzUIRERAY(R)
7= 5-10 {RIDFEE ISR B)
= SHO LDO &= 4 HRNE® | | | B
twusLEEP Sleep Ry B A& MR Flash #1172 4.0 CC;/ZLeJS
Flash FHITIER,
MR | HsI(24 Mh2)ZZeRT 44, 6.5
uson . FLS SLPTI[1:0] =00
twusTo Stop AYMEEERTE] R — us
10.2

LPR HSI(24 Mhz)RZeAded,
FLS SLPTI[1:0] =00

1. IREMERNEZMNREEN BTG ERFERENE—FEL.
2. HIRETHERER, AEEFPUL.

5.3.6. HMEBRIERE4FIE

5.3.6.1. SMEBEiERRIHH

£ HSE B9 bypass #&z{,(RCC_CR B HSEBYP &), RIS ERIRBIRELTIE,

HER GPIO {EA.

A

1 TwiHsen) 1
2y

Vhisen
90%

10%

VHSEL

[ e
Tu(hser)

— Thse —>

~+V

& 5-1 JMNEREIERAT A

HERZAY 10 1F
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= 5-11 HMEPEERAT 14

= S5 BIME BRBY(E BX(E =}
fHsE_ext P45 ERAT SRR 0 8 32 MHz
VHSEH MG |HEEEEE 0.7Vcc Vce v
VHsEL BING|BMEESFRE Vss 0.3Vce
I E NS 15 ns
R PN = 20 ns

1. HIGHEE, AEEFHUS,
5.3.6.2. HPERIKIEAIEH

£ LSE A9 bypass #&z{,(RCC_BDCR iJ LSEBYP &1i]), SHAREREIREREIETE, 8N 10
YEIFRAERY GPIO {#F,

A
1 Twiser) 1
VLSEH
90%
10%
Vise
5-2 HMNERERT AT R
R 5-12 HNEMEIERT s 1
= S5 BIVE BRBY(E BX(E =13
fLsE ext FAP7MERAT iR 32.768 1000 kHz
VLsEH BN | EEEEE 0.7Vce V
VLsEL IS |[EMEEE B E 0.3Vce \
N E N 450 ns
W(LSEL)
NN YN0 50 ns
f(LSE)
1. HNSHREIE, AEEFSPUL,
5.3.6.3. MEPEIESRE
FLUBITIME 4~32 MHz IR FEEIRIRES. ENAS, RANGEREASNIZRATREEasH, X
ALAFES BT EsiaER B&/IML.
= 5-13 HNEP RS
= =S¥ F4w BVE? | BBNE | RAE? | B
fosc_in RE iR 4 32 MHz
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s 84 E 5L RIME® | BBME | RAE? | B
During startup - - 5.5
Vce=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 -

Ipp™ HSE IhiE 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
Vce=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
. HSE_DRV [1:0] = 11
¢ @ @ : —
SU(HSE) [2EhETIE] fose.m= 4 MHz ms
HSE_STARTUP [1:0] = 00 - 1.6

HSE_DRV [1:0] = 11
1. BAEEIEREFEE T HIEREA B NEIEFM.
2. HIZIHRIE, REEFFUE.
3. tsunso=MEA (BIHE) ERMRZAZFENSHIE, $HRERAIERENEN, RRSMEAE
IRERFIRESBRAER.
4. HIEETEZER, FMEEFFUE.
5.3.6.4. YMEBEIESRS
BILABIT/ME 32.768 kHz IIERAVIEEIEIRES. TR, RAMREKBINIZRTEELEH, X
HRILAER N A S s ER R IML.

%= 5-14 HMEB(RERER ARSI

s sH = RIME? | HBE | RKE? | B
LSE_DRIVER [1:0] = 00 - -
LSE_DRIVER [1:0] = 01 - 560
oo LSE = nA
o° SEIFE LSE_DRIVER [1:0] = 10 - 920
LSE_DRIVER [1:0] = 11 - 1260
e LSE_STARTUP [1:0] = 00
A R LSE_DRIVER [1-(51 =]11 400 ) me

1. BNERIERRIFEET HIERS A EIEFM.

2. BRIHRIE, AMEEFFUE.

3. tsuseEMEA (BEMY) ERtTRHAZISERNSIRIE, FXTRERFIERFNERN, FRBREME
IRERFTRESBIRAER

4. HEETEZER, AEEFPUL.
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5.3.7. MEPSSRATENIE HSI 51
% 5-15 NEBEIRATHNFRF I
s 8% =4 =IME | HBYE | RX(E | B
23.83 24 24.17
21.97 22.12 22.27
frsi HSI $f==R Ta=25°C,Vcc=3.3V 15.89 16 16.11 MHz
7.94 8 8.06
3.97 4 4.03
Vcec=2.0 ~5.5V, Ta=-40 ~ 105 °C -2 - 202
Atemps | HSI SRR EERS Ta=0 ~ 105 °C -2 - 20) %
Vce=1.7~2.0V
Ta=-40 ~ 105 °C -3@ - 3
frem® | HSI {HEKSE - - 0.1 - %
Dusi®® | 5=tk - 451 - 55®) %
tstabmsy | HSI F2EATE] - - 2 4 us
4 MHz - 120 -
8 MHz - 150 -
| @ T A
DD(HSI) HSI Ih#E 16 MHz - 250 - u
22.12 MHz, 24 MHz - 350 -
1. HIRIHRIE, AEEFFN,
2. HUEETEZER, AE4EFHiE.
5.3.8. MIERMESHATEHIE LS| 451
7= 5-16 NEMERSRATEP4FE
Bs 24 =14 =RIME | HBYE | RX(E | B
fLsi LS| §iR Ta=25°C,Vcc=3.3V -3 - 3 %
Vcc=1.7 ~5.5V, Ta=0 ~70 °C -8 - 82
A LS| SR E S K
Temp(tSh SERIZIRR Vec=1.7 ~ 5.5 V,Ta=-40 ~ 105 °C | -10@ ] 100 °
frrv@® LS| oASE - - 0.2 - %
tsabesy @ | LS| F2ERTE] - - 150 - us
looesy @ | LSIIHEE - - 300 - nA
1. HERIHRIE, AMEEFFE.
2. BUBETEZER, AEEFhillid,
5.3.9. HEIR PLL 451
= 5-17 SRR
s 8H =14 =IME | BBYE | =K(E | B
frLL N PN HIER Ta=25°C,Vcc=3.3 V,PLL 2 {Z$h 16W - 241 MHz
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s s E S BME | HBE | RX(E | Bl
TA=25°C,Vcc=3.3 V,PLL 3 {1 22 - 24
feL_out | HEIHHSTIER Ta=25°C,Vcc=3.3 V 320 - 72 MHz
Jitter JEEARIEN - - - 0.3M ns
tLock SiERTE feLL IN=24 MHZ - 15 400 us

1. HIRHRIE, AEEFFN,
5.3.10. {Ffigee4SiE
= 5-18 FFhizEssFiE

7S s E S HENE | RKEY | B

tprog Page program - 1.5 2.0 ms

terASE Page/sector/mass erase - 3.5 4.5 ms
Page programe - 2.1 2.9

Ioo mA
Page/sector/mass erase - 2.1 2.9

1. HRIHRIE, AEEFPUE.

3R 5-19 TPHERRIR S IREFNEUE RIS

) o =4 =IMEY =2y
Nenp BERE Ta=-40 ~ 105 °C 100 kcycle
trReT FHUE(FIZFEAR 10 keycle Ta =55 °C 20 Year

1. HEETHERER, AL,
5.3.11. EFT 4%

3% 5-20 EFT %5t

Eicd 88 = FR
EFT to Power - IEC61000-4-4 4A

5.3.12. ESD & LU 4514

%< 5-21 ESD & LU #51%

s 88 =4 BREY(E =2y
Vesprew) | BRSHNFEER/E(AMAMEERY) ESDA/JEDEC JS-001-2017 8 KV
Vespcom) | BRASHIEEEE R (FREE IR 1ERY) ESDA/JEDEC JS-002-2018 2 KV
Vesomw) | ERSHLFBEE K (H281REY) JESD22-A115C 200 v

LU #7 Latch-Up JESD78E 200 mA

5.3.13. ERO4SE

43/55



PY32M031 REFEHEFM

% 5-22 10 g8 845

Bs 24 =i =IME HIRE mAE =-1iv]
Vin HMNSBEFEE Vce=1.7~55V 0.7Vce - - Vv
Vic BNKEBFEBE Vee=1.7 ~55V - - 0.3Vce V
Vs | BfSIRIHERE - - 200 - mV
g | BN - - ; 1 UA
Reu | EHIFBFH - 30 50 70 ko
Reo | THEBFH - 30 50 70 ka
Co® | 5|HEBA - - 5 - pF
1. HIRIHRIE, AEEFHN,
%= 5-23 B ERS M
=] SHO =i =IME BRAE | B
lo. =20 mA, Vcc25.0V - 0.6
Vo ® COM 10 i Bk~ loo=8mA,Vcc=22.7V - 0.4 \Y
loo=4 mA, Vcc=1.8V - 0.5
lo. =10 mA, Vec = 1.8V - 0.5
lo.=20 mA, Vcc22.7V 0.6
loL = 20 mA, Vcc 2 3.3V - 0.5
loo=20 mA, Vcc = 1.8V - 0.5
lo.=40 mA, Vcc22.7V 0.6
lo. =40 mA, Vec 23.3V - 0.5
Vo® | COM_L I0®@g S ’ \Y
o - AR loL = 30 MA, Vec = 1.8V 05
loo=60 MA, Vcc22.7V - 0.6
lo. =60 mA, Vcc23.3V - 0.5
lo.=40 mA, Vcc =18V 0.5
loo =80 mA, Vcc22.7V - 0.8
lo. =80 mA, Vcc 2 3.3V - 0.7
lon =20 mA, Vcc 2 5.0V Vcc—0.6 -
Vor® COM 10 #i-H = lon=8mMA, Vcc22.7V Vce-0.4 - \Y
lon=4 mA,Vcc=1.8V Vce—0.5 -
1. 10 EBIA[&% 5 |fiE X AIARIEFIRS.
2. COM_L IO B3} 80 mA/60 mA/40 mA/20 mA BT IHR E,
3. FUBETEZER, AEEFPi,
5.3.14. NRST 3| Bl4&tE
% 5-24 NRST &4t
= 24 =i =IME | HBYE | RXE | B
ViH EMNSEFEBE Vce=1.7 ~5.5V 0.7Vce - - v
Vi ENKEBFEBE Vee=1.7 ~55V - - 0.2Vce v
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Hs £ E S mIME | BBE | BXE | P
Viys® | HrZZ4HREEBE - - 300 - mV
likg BINIREBI - - - 1 UA
Reu® | HiEEpA - 30 50 70 kQ
Rpp® ThieEpE - 30 50 70 kQ
Cio S|HIBE - - 5 - pF
1. HBIRHRIE, AEEFHUE,
5.3.15. ADC 4514
%% 5-25 ADC #Ft4
7S s E S BME | HBE | BX(E | 8
Iop® ThiE fs =1Msps - 1.0 - mA
Cin® WEBREEFIRIGES - - S) - pF
Vce=1.7 ~ 2.3V 4 8@ MHz
f AR
roo | REISHEE Vee=2.3 ~ 55V 8 16@ | MHz
tsamp(l) %*iﬂrjrﬁ_] Vcc=1.7~55V 3.5 - 239.5 Tclk
tconv(l) E‘ﬁ’é}ﬁﬁﬂ'@ - - 12 - Tclk
teoc(l) Eg;ﬁfgﬁﬁjlﬁj - - 0.5 - Tclk
1.7V < Vcc<2.3V,
fs =0.5Msps, - 4 5
Ta= i
ET Total unadjusted error A= entlre range LSB
2.3V = Vcc<5.5V,
fs =1Msps, - 3 5
Ta = entire range
EO Offset error L7V < _VCC <55V, - 2 3 LSB
Ta = entire range
EG Gain error L7V < _VCC <55V, - 4 8 LSB
Ta = entire range
1.7V < Vce<2.3V,
fs =0.5Msps, - 4 5
ED Differential linearity error Ta = entire range LSB
2.3V £ Vcc<5.5V,
fs =1Msps, 2 3
Ta = entire range
1.7V <Vcc <2.3V,
fs =0.5Msps, - 3 5
EL Integral linearity error Ta = entire range LSB
2.3V = Vcc<5.5V,
fs =1Msps, 2 4

Ta = entire range

1. HRIHRIE, AEEFPUE.

2. HEETHEZER, AEEFPUE.
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5.3.16. LbEkEsiSE

7 5-26 LURERIHED
s S8 54 =ME | BB | RXE | B
Voo | IMputvoltage - 17 - 55 v
range
Input voltage ) -
VIN range 0 Vce \Y
Startup time to High-speed mode - - 5
reach propaga-
ISTART | tion delay speci- Medi d mod » us
fication edium-speed mode - -
200 mV step; | High-speed mode - 40 70 ns
100 mV over- .
o Propagation de- | drive Medium-speed mode - 0.9 2.3 us
lay >200 mV High-speed mode - - 85 ns
step;100 mV .
overdrive Medium-speed mode - - 3.4 us
Voffset Offset error - - 5 - mV
: No hysteresis - 0 -
Vhys Hysteresis 3 - mV
With hysteresis - 20 -
Static - 5 7.5 uA
Medium- | with 50 kHz and +100
speed mode; | v gverdrive square - 6 - UA
Comparator signal
Ioo consumption )
from Vcc Static - 250 400 UA
High-speed | \with 50 kHz and +100
mode; mV overdrive square - 250 - uA
signal
Sleep power
Isep consumption i i i 1 i nA
1. HRIHRIE, AL,
5.3.17. iZHHASEISIE
R 5-27 EERKRRFT
7S ] =4 BME | BBE | RX(E =1}
Vec HEREEE 2.2 - 5.5 Y,
Vi HINEBE - 0 - Vce Vv
Vo BB E - 0.1 - Vce-0.2 V
lo e - - - 2.2 mA
RL Pkl ] - 5K - - Q
Tstart %Dyé1%ﬁj|E—l.] - - - 20 us
Vio EIANLEEEE | Ri=5K, CL=25 pF - +8 - mvV
PM TBRHEE Vee=3.3V, Vi= Vo = Ve 2, - 80 - Deg
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75 s =4 BME | BBYE BRXE =13
R.=5K, CL=25pF
Vee=3.3V, Vi=Vo=Vcc/ 2
UGBW VIS ' ' - 5(1) - MH
FAURER | g -5k, Ciz25pF ‘
SR EEER RL=5K, C.=25 pF - 8 - Vlus
1. BRHRIE, AEEFEFRUE.
5.3.18. iREEREEISIE
3 5-28 \REEREESE
s e BIME | HBE | BX(E | BfI
T V7s linearity with temperature - *1 2 °C
Avg_Slope® | Average slope 2.3 25 2.7 mV/°C
V3o Voltage at 30°C(+ 5°C) 0.742 0.76 0.785 V
tstarT® Start-up time entering in continuous mode - 70 120 us
ts_temp ADC sampling time when reading the temperature 9 - - us
1. HBRHRIE, AEEFEFRUE.
5.3.19. AESETHERHE
* 5-29 NESEBERMY
7S sH RIME | HEBYE | RXE =2y
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
tstart_vrefind®) Start time of internal reference voltage - 10 15 us
Teoet®) Temperature coefficient - - 100 ppm/°C
lvec™® Current consumption from Vec - 12 20 uA
1. BIRHRIE, AEEFFER.
5.3.20. ADC HESEHE
% 5-30 ADC WESEH[E
s 88 =4 BME | BBE | &KE | Bl
Vrerzs | Internal 2.5 V reference voltage Ta=25 °C,Vcc=3.3V 2.475 2.500 | 2.525 \%
VRrer20 | Internal 2.048 V reference voltage | Ta =25 °C,Vcc=3.3V 2.027 2.048 | 2.068 \%
Vreris | Internal 1.5 V reference voltage Ta=25°C,Vcc=3.3V 1.485 1.500 | 1.515 \%
Vrerwo | Internal 1.024 V reference voltage | Ta =25 °C,Vcc=3.3 V 1.014 1.024 1.034 V
Internal 2.5 V/2.048V/1.5
(1) = ~ ° - - °
Teoe™ | \//1 024V temperature coefficient | ' 40~105°C 120 | ppm/°C
5.3.21. ERIERYFIE
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= 5-31 EiTEsIFE

75 88 = =IME BAE B
. L - 1 - trimxcLk
tres(Tim) Timer resolution time
frimxck = 72 MHz 13.888 - ns
foxr Timer external clock fre- ) i} frimeeLk/2 MHz
quency on CH1 to CH4 frimxcLk = 72 MHz - 36
Restiv Timer resolution TIM1/14/16/17 - 16 Bit
. ' - 1 65536 tTimxcLk
tcounTER 16-bit counter clock period
frimxck = 72 MHz 0.013888 910 us
7= 5-32 LPTIM #Fi4 (RehisesE LSI)
FRs33A PRESC[2:0] RSt E Bl E Ll
/1 0 0.0305 1998.848
2 1 0.0610 3997.696
/4 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
7 5-33 IWDG #F\4 (BT $HiHE LSI)
bapd PR[2:0] REth(E EAimthE =2y
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
7 5-34 WWDG #F{4 (iR 72MHz PCLK)
3ap7] WDGTBJ[1:0] RMEhE EAiEth{E =1v]
1*4096 0 0.057 3.641
2*4096 1 0.114 7.282 e
4*4096 2 0.228 14.564
8*4096 3 0.455 29.127

48/55



PY32M031 REFEHEFM

5.3.22. ERO4SH

5.3.22.1. I°C SEEO4SIE
12C #Z[O7#E 12C-bus specification and user manual B9E3K :
B FREERR (100 kHz)

B REEL (400 kHz)
B PREESEET (IMH2)

RHFFEIRITHAIE, RIRRE 1°C IMIKIEMAIECE, FH 1°C CLK SRR T FREXRN&/IME.

% 5-35 &/)\ I2C CLK 3%

s 88 =4 =IME =21y
IR 24
fiaccLi(min) /)N 12C HRERATETER PRIEIET 8 MHz
PRIRIEIEREA O 16
1. Ru(SDA/SCL#MNBLEHIEEME): 1KQ
12C SDA 71 SCL EMEBEHIEKINEE, SH T,
7 5-36 I°C JEikestFE
s S84 =IME BAE | Biu
- FE%UH?XE%%HD%UE’JQ&UI% FEEATIE) (FEFBRMBIFEERT BRI 50 260 s
#HAH)
5.3.22.2. BRITIMZIEDO SPI 451
% 5-37 SPI 4

75 £ = =IME RAE | B
e SPIRIFIEE | ST ;\zjﬁ;w zj MHz
(00| SPI RIS EFHOTREATIE | SEFBES: C = 15 pF 6 ns
tsu(nss) NSS Z3zRtiE MHEL, presc = 2 2Tpclk ns
thinss) NSS {F45ATE) MHUER, presc = 2 2Tpclk ns
tt”vvv‘;‘;’;f; SCK WS {RERSAATIE) | EHUE, presc = 2 Tpck-2 | Tpek+1 | ns
bon | e g fﬁzi : ns

thom) N e FHER 5

o HUERN RIS R S . ns

taso) R AIRIATE MRS 0 3Tpclk ns
tais(s0) YRGB HLERATE) MHUEL, presc = 2 2Tpclk ns

tu(so) R B AT A MAEC 0 20 ns
tvmo) R HBETE FHUEH(FERERIEZR) 5 ns
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7= £ = =IME RAE | Bfu
th(so) N . MRS 2 -
R H RIS (R = ns
thmo) FEsC 1 -
DuCy(SCK) | SPI MHBIABTE =L | MR 45 55 %
NSS input
Tetscr) d Thoxss)
CPHA=0 e— Ty s> (€ Twiscun —> | ‘ > s —
- CPOL=0 I
3 |
&
S | cpma=0 —\—
CPOL~1
e Loty Ty (sck) —>] E‘*T\@m—’ Thtso T — M”)
MISO output First bit OUT Next bits OUT Last bit OUT P
Thesn
Tausnr—re
MOSI input First bit IN Next bits IN Last bit IN
& 5-3 SPI FJF7E-slave mode and CPHA=0
NSS input
h Tetsew) <—T,.(\W—>§
T p s —> ~Trew> 1
CPHA=1 g~
- CPOL=0 }
=
=
S | cpHA=1 — —
CPOL=1 \ |
M €Ty (sck) > 'T\(sn)'F 'T"N”LF T (< ldld:\m
MISO output —44444——~4444J Firkt bit OUT Next bits OUT Last bit OUT LAA—
Thsty

MOST input

T s>

First bit IN

Next bits IN

Last bit IN

5-4 SP| FJREE-slave mode and CPHA=1
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SCK input

SCK input

NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1
CPOL=1

MISO input

MOST output

T
(SCK)

444//4444447
N

Touqun
[«

T
Tutscrn)

MSB IN

BIT6 IN

LSB IN

Thom

MSB 0UT

BIT1 OUT

LSB OUT

dvao),

&l 5-5 SPI B FFE-master mode

Thonie!
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HERER

6.1. QFN24 #HERT
Nd
b U Y, S—
24 ' iR
- odluooy - Pinl
1‘\ B= Loy
Pin1 ‘ — “ C I
b I o o _ P Loh=S g
A — ]
| 1 | =
17 91 I - -
| | | "MCZ000on_T!
L ﬂ /S
TOP VI&W EXPOSED THERMAL BOTTOM VIEW
PAD ZONE ‘
‘ Note 2 Note 2:
| N . Loapnnn J!
o (= - _ _
| ]
L
| |
< oy
e L - ,
" b Common Dimensions
< (Unit of Measure=millimeters)
SIDE VIEW Symbol Min Typ Max
A 0.500 0.550 0.600
Al 0.000 0.020 0.050
b 0.120 0.170 0.230
c 0.152REF
D 3.000BSC
D2 1.600 1.700 ‘ 1.800
E 3.000BSC
E2 1.600 1.700 ‘ 1.800
e 0.350BSC
Nd 1.750BSC
Ne 1.750BSC
L 0.250 0.300 0.350
h 0.250BSC
Note:
1.Dimensions are not to scale
2.Have two lead shape can be compatible with each other
m TITLE DRAWING NO. REV
o Puya QFN24 3x3x0.55-0.35PITCH POD QRPD-0074 1.0
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6.2.

SSOP24 &R~

e E]1——

e
1 1
IR < *
L NS
| ] —=
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
< g A - - 1.750
- D = Al 0.100 - 0.250
j A2 1.300 1.450 1.600
b 0.230 - 0.310
€ b ik c 0.190 - 0.250
<
D 8.450 8.600 8.750
5.800 6.000 6.200
E1 3.800 3.900 4.000
e 0.635BSC
h 0.300 - 0.500
L 0.400 - 1.270
L1 1.400REF
& 0 - 8°
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya SSOP24 POD QRPD-0045 1.1
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7. TBER

Example:
PY 32 M 031 El 8 M 7 X

Company —|_ T 7T 7T T T

Product family
ARM® based 32-bit microcontroller

Product type
M = Motor dedicated

Sub-family
031 = PY32MO031xx

Pin count
E1 = 24 pins Pinoutl

User code memory size
8 = 64 Kbytes

Package

U=QFN
M = SSOP

Temperature range
7=-40C to +105°C

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.hRAFh SR

R B | EHioR
V0.5 2023.11.09 ¥IkR

V0.6 2023.11.29 1. EFFERAEM R INEEEA

V0.7 2024.03.01 1. EEFEEKR5-10, F5-16(58

V0.8 2024.05.29 2: zf;;?:: R

V0.9 2024.06.12 1. BEFER 55 Vo FRREETE

PUY)

Puya Semiconductor Co., Ltd.

A B8

EHESREBRNDEBIRAT (LUFEFR:  "Puya” ) (REEN. HIE. 3B, (B3 Puya FRf0/sASEANF, MARSBITEN. AFAE
TEREAE mAVERATEXER.
Puya P2 KiET SRATAYEE RIS THER,
FAF3d Puya FRAGEEAIERAESS, RNERTHECEIEESR =77 R LM, Puya NMEMIRSSHSEARIMS MR BEHT=E.
Puya FEIAR FEARIRF AHIBARE SR /T AT,
Puya P miYE, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
{HEHA Puya 8 Puya iRRNEF S FHEE AR, FEE mEiRS BRI NESBREENMT.
RIS EERAHERCRIRATRIEE.

ERFESR(EEROBIRAT - (REFRENF]
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