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% SSOP24
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1.@7Mn

PY32M031 RFI{4ia4Se R A HRER] 32 {37 ARM® Cortex®-MO+ 9#%, WHETI/ETEN MCU, #RAS
1X 64 Kbytes flash #1 8 Kbytes SRAM 7788, &E LIFIE 72 MHz, B2 ARRERERSZSHR.
N EERLZER 12C. SPI, USART E@EIF/ME, 18 127 ADC, 4 16 iERYEs, 14 32 {uxERTss, LA

& 2 BLbikEE, 2 BB,

PY32M031 &5 iai=haeid TIERRESEE9-40°C~105°C, TIFREERE 1.7 V~-5.5 V. tRiEft sleep,

stop (RIFETARRTN, ALIBEARRIHEIIFELA.

PY32M031 R izHIesiE AT =48/54H BLDC/PMSM. RERFEA. {RAREEBHIAVIRENIESI, ENAAHS
FIESNT: GHRRAL. =REXAL. B, B, WRass, BUX. TJIXW. KR, F480. BE. B

HIITH. RE.

& 1-1 PY32MO031 5= ALK R4S E
IME PY32MO31E18M
Flash (Kbytes) 64
SRAM (Kbytes) 8
BREREE 1 *16-bit
BEERTse 3*16-bit, 1*32-bit
] EATEATES 1
0 {EIDFEERTEs 1
SysTick 1
Watchdog 2
i SPI (I12S) 2(1)
| 12C 2
O USART(LIN) 3(1)
DMA 3ch
RTC Yes
AR 22
ADC jBi&
10+5
(FMEB+AIER)
bhizes 2
ke 2
HDIV Yes
CORDIC Co-processor Yes
BN 72 MHz
T{EmfE 1.7~5.5V
TERE -40~105°C
EE SSOP24
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as AF
IN+ ! CH1as AF
IN-
ouT CH1, CHIN
" BKIN as AF
|
10xIN £
[ wwos | RX,TX,RTS,CTS,
| CK as AF
>
b LPTIM H
INP RX,TX,RTS,CTS,
INN CK as AF
RX,TX,RTS,CTS,
sscre K—) K as AF
MOSI,MISO,SCl
NSS as AF H SCL,SDA
NSS as AF Lf SCL,SDA
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

<l |

CORTEX-MO0+
fman= 72MHz

NVIC ‘

IOPORT

Xujew sng

TEST

| >{ Flash Memory
£

SRAM

Voltage
VoD Regulator 4|
oy
Vss
vce SUPPLY
SUPERVISION
POR/BOR
PVD PVD_IN
Filter — NRST

OBL reset

IWDG reset
WWDG reset

gHV-S

RCC
Reset! & clock control

HSI_10M

HSE XTAL OSC
4-32MHz

LITTTLT]

System and peripheral

clocks, System reset

S-AHB TO S-APB ‘

m 32KHz

0SC_IN
0SC_ouT
0SC32_IN
0sC32_0UT

CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
+

1-1 THEEt&R
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2.1

2.1.

2.2.

2.3.

B B iz

Arm® Cortex®-MO0O+ H#%

Arm® Cortex®- MO+ 22— iZAIERATUR IR ITRINIIZR 32 {iZ Arm Cortex 2bFEER, BAFRA
RIHT BENFRL, BE:

m ZEEE, ZTFIMNRE

B BRI, DERIETT

B EENREEESE

Cortex-M0+ 4282 32 1%z, EIRFIINFEMILE, 792 FKAVKRISEFRSEN, M EEEILER

(BR KRR SER AR, RSB, S35 EHATASE, RET 32 AZEEIE
FRERSERYsTditeaE, LUEL D 8 7F0 16 [z HI B A TSI BEE.

Cortex-M0+ 5S—MHRENKEHUHIEHIER(NVIC) EEES,

=8

FNERL SRAM, i@id bytes (84z) . half-word (16 {37) 5 word (32 {i1) BI/5ZETHE]
SRAM,
R R&RL Flash, SEMH N EAWIIEXIZHER:
B Main flash Xi%;, ©8&NEEFNBFPEE
m Information X1#, 4 KBytes, BEIELATERS
— Option bytes
— UID bytes
— System memory

— User OTP Data

X4 Flash main memory RIERIPELFELA T JLALHI -

B E{RIP(RDP), BrlERBESMEBAYEIAL,

B SFRIPWRPESI, LILLEAEENESEME (BT EFFEESIEE PCRUREL) . SRIPIIS/
{FRIPERIA 4 Kbytes,

m  Option byte SR, EIJAIREBGLRIT.

Boot 25

iBid BOOTO pin # boot EZ&E{i nBOOT1 (fFi{F Option bytes 1) , EERE=FAENEELR,
WTRRF:
% 2-1 Boot B2 &

Boot mode configuration
Mode

nBOOT1 bit BOOTO pin

X 0 & Main flash fERBEIX

1 1 1%E3% System memory {EABEIX
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Boot mode configuration

nBOOT1 bit

BOOTO pin

Mode

0

1

%1E SRAM {ERBRIX

2.4.

Boot loader F2F{FETE System memory, FTIEIT USART & Flash 2%,

RIth R 5

CPU [SahEENAR SRR HRIIER S HSI 8 MHz, TR TERI AT E R AR SRR R
TR, ATLUSENEIRRT S
m —4/8/16/22.12/24 MHz AJECEBHIREREFEE HSI R,
m — 32.768 KHz AJEEBAIPIED LS| ATEd,

B 4-32 MHz HSE Ri$H, FERTLUEAE CSS IUALH HSE, NG CSS fail, S ERIIARS

B39 HSI, HSIRERMEAECE. [RT CPU NMI B4,

B —/ 32.768 KHz LSE At§,

B PLLES$, PLLERJLAISESE HSIFO HSE, NERI%ERE HSEJR, 23 CSS fFEREFFR CSS fail B, XA
PLL #1 HSE, SRR FRTENES HSI,

AHB BStH A LAR TR GRS,

72 MHz,

APB EF$a] AET AHB Bdfh

Z\LH

4347, AHB F0 APB Bl iR ES A
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HSI: High-speed internal clock
HSI1OM LSl: 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
32kHz .
LSI
LSE to RTC
0SC32_0uT LSE >
t HSE
32.768kHz LSE /128
O 0SC32_IN Clock to PWR
detector RTCSEL >
LSE To AHB bus, core, memoryand DMA
LSk AHB FCLK Cortex free-running clock
PLL —| PRESC >
HSI1OM /1, 2..512 To Cortex system timer >
Mco HCLK
oz PCLK APB PC! To APB iphral
L PRESC o periphrals
SYSCLK /1,2,4,8,16
HSE
Hsl PCLK,
HSI RC to LPTIM
4/8/16/22.12/24MHz LSE EEE—
LSI
X2
X3 PCLK 0 COMP
— PLL LSE LSC E—
LSI
PCLK~
to ADC
HSI
HSIDIV PLL
m 0OSC_OouT HSE HSISYS
4~32MHz HSE SYSCLK If (TIMCLK_CTRL | APB | TIMx_PCLK
0SC_IN Clock s PRESC=1) xlelsex2 | toTIM1/2/14/16/17
detector SE
Clock tree

E 2-1 RERJthEaE
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2.5. HEEHE

2.5.1. HIFIEE

VCCA domain
<E <
858
VCCA E >1sAR
VREFP- ADC Q logi b
VREFN—— - ogic «
VSSA—]
(vce) veea
e
O£
(VSS) VSSA > é =
j PMU, FLASH <
VSSA CMP, 3 |
OPA <
VCCA VREFBUF
Hsl, LS
LSE, HSE PLL
HSI10
VDDD v
VCCD domain ||
8 = 8 VDDA Core
veeo—— S 5 gjvooD SRAM
VSSD——] 4 Digital peripherals
[ <
vee [[———— ~
VCCIO domain 1
(A I —— © a
Qe8|
>c >
L——vssio—— 10 10 pre-driver < I
veclo—— 3
2-2 ERIEE]
7 2-2 HBRHEE]
wms W BiRE iR
{HEESERE 1.7 V~5.5 V, BEREREMHCHIREEE, EEBEEty: 58
1 Vce 1.62V~55V N
DIEHARBEE,
2 Veea 1.62 V~5.5V SR IEIMESYHE, RKBTF Vee
Vecio 1.62 V~5.5V (510 E8, KRBT Vcc

2.5.2. HjRsE

25.2.1. ETHE({i (POR/PDR)

IRt Power on reset (POR) /Power down reset (PDR) #&iR, A HiRMt EBRFITESN.
ZIEREEMRZ TEMRIFLIE.
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2522 REEfI (BOR)
B47 POR/PDR4b, FCIY BOR (brown-out reset) , BOR {XEILUEIT option byte, HH{T{HAERD

KiAHEAE.
24 BOR #7787, BOR HUEHERTLUEIT Option byte BHT¥ERE, B EFHHT RHAGI BT LR SIRAL
.
vee b
VBORRS
VBORFS8
VBORR?
””””””””” VBORF7
VBORR6
VBORF6
VBORRS
VBORFS5
VBORR4 |
VBORF4
Y e - E I
VBORF3
Vo) 27—
777777777777777777777777777777777777777777777777777777 VBORF2
VBORR1 p----------mmmmv
VBORF1
VPOR
VPDR
LI
{RSTTEMP

Reset with BOR off: S
tRSTTEMPO« »

Reset with BOR on
(VBORS VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

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

2.5.2.3. HEEN (PVD)
Programmable voltage detector (PVD) #ERETLARSRIGN Vec IR (H2RTLAG PB7 S1HIAJE
[F) , NSRBI SESHTRE. & VeemTHERT PVD NIRRT, FEENNSMIRR,
ZEMRERERES) EXTIRY line 16, BURTF EXTI line 16 EF/FIEAES, 4 Ve EFHBT PVD HOHE
MrS, 3E Voc BHEEI PVD ROIIARLAT, F=4rhit, EHRTIRSIEFFRPE LU TESH

shutdown {£5%,
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2.5.3.

254,

2.6.

2.6.1.

2.6.2.

VPVDRX|

Configurable
hysteresis
VPVDFx

PVD output

] 2-4 PVD S
BB HEE

IR =M EET R
B MR (Main regulator) fE B IERIE TSRS TIE.
B LP (Low power regulator) 7E stop&Ez{T, 1RHE(RINFERVIERR.

IR

SREEENETERNZIN, B 3 MEFEER:

m  Sleep mode: CPU BthX[F] (NVIC, SysTick FIF) , IMKAILARCEARIFIIE. (BINR
B TIERIIER, TSR TR RGERANZIEIR)

B Stop mode: iZIEIT SRAM HIZFFeSAIAS RS, BRI PLL. HSIFI HSE XA, VDD %
TR IRRAVESFHERYFHE, GPIO, PVD, COMP output, RTC #1 LPTIM AJLAIREE stop &
=

=117}
CHRRIHTRER, H3IR: BRENAASSHL.
RS

EIRSEMAEATIMER 4!
m LTEE[ (POR/PDR)
m X/EEfI (BOR)

RREM
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2.7.

2.8.

2.9.

2.9.1.

2.9.2.

2.10.

HFEELATESR, FFERREN:
NRST pin f95{iL

BOE MAERI(WWDG)
M7EIIHER(WDG)
SYSRESETREQ #ftE 11
Option byte load £ (OBL)

BREBARE GPIO

B GPIO AT LARIP4ECE M (push-pull ;& open-drain) , A (floating, pull-
up/pulldown, analog) , SMREFINEE, BIENFISIEFSE /0 OBEINEE,

FEFRRIEER

32 (UEHFSIITSBEEHIRERS.

R BRIERR S I LA T :

m  REBNS/ANSEIRNEE

W 32 (UPREL, 32 {ZPRER

m i 32 IEFA 32 ALREN

B [REANTESIRGA, BREEEERING
L RN iR ECta NG Sy e

B SRUSHERMAREEETG

B RS RESFRNENFEIEER

CORDIC #F(5SthiLiE=R

HAESMMIREIRMEF RENIREINGE, BEBETENES, itE, ESBENA. 887 A5
EEMERZEEIERIEENEGINEEEER, THERSNFAIERZ, [EREE, =
RET I 360°/2716 IEEIFERE |

EHHS

WITTE9 32 (ULAFSE, TR 16 (ULFFSEL.
B 16 NRELERRTER
B ORERNS/ANSEEIREATE

IERZ/IERINER

=fEREL Cordic BIRAIZEH 16 i, Q15 EREUSII.

DMA

B EEFHERTFE(OMA) ARBHIEIMNRAIF iR 2 RSB FiEss N2 BN SRR E .
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2.11.

2.11.1.

2.11.2.

B DMAZHIEEH 3% DVMA BE, BREERREERE 1 MHES MM FEEHERIEK,
DMA 15125 EEALEE DMA EKAYPEEE, FATAESA DMA IEKRIMASER.

B DVMASHEMENEEETE, HR T HieFIss sk g e Rini EE T A RS,

m  BNEELEREETRANES DMAEK, SMNBEERESIFRIHIR. XLIIEsEIT R
XRECE.

B DMABTETFEEIMEG:SPI, 12C, USART, Fi TIMx iTATEE(F&T TIM14 §1 LPTIM)F] ADC,

R

PY32M031 j&id Cortex-M0+ 4 IERRAIERAIR B hifri=HIZR(NVIC)FI— N R/ S HHEHIZR(EXTI)
ARSI,

FREfr=ERS NVIC

NVIC & Cortex-M0+ {MESEREREFES 1P, NVIC AJLAMESREAMESSINBAI NMI (e SRRk eRiT)
FIRT R SMERRET, LA Cortex-MO+ HIERSHE., NVIC 12t 7T RIFHMALLERETE,

SLEEEERZO S NVIC NEZERBES AR T RIS AFIER PR SFIRZ(SR)EsIZBRIEER, ISR
AENE—NEERTP, FHEE NVIC I— P EtEibit, EHiTHY ISR RSt ERRERENF
FRVElRTEERY ISR FRE4ERHY.

INRESHITRNPIEHRE, MERATRAPEEHRIFESRNL, FEEIRNERTHRAIFET
SMHBESHMIBN., S—MAUFTRAER (tail-chaining) . HN—NEMERAY ISRIRER, AERE
s MERRIEMERN ISR, BHEALERIRES R REERF SR, XD TR, 185
BRI,

NVIC %4

B (REERT ML

B 4 RAPRRER

B SZRF 1N NMI ARl

B 37 44 O] RO NIRRT

B T35 10/ Cortex-MO+ B&

B SRR TSR i

B SR (tail-chaining) 1L

B EEhEEEGER

¥ R EXTI

B EXTIHEINT GIRMIRESHRIEY, FELIESEM stop iR IGEERT P IREEE(4,

B EXTIEFEEZNEE, 8ER% 161 GPIO, 1/ PVDiHH, 24 COMPH, LAKR RTC
FILPTIM I%EE(ES. H9 GPIO, PVD, COMP aJLAECE EFHA. THGENUAMA. 1EE
GPIO (S BHIEEESECE /9 EXTI0~15 @&,
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2.12.

2.13.

2.13.1.

B EXTI line ZBRTLABIE S1728 14 37 FFill.

EXTI #2528 LARER L PO ERRT R HARZARK A,

EXTIZHIsS NS FeeiiFE N SM, AERE stop BT, LIEEMNEIERIGEEFHEER
BIMERERISKIR, EREIRBIS EEHRHTHY GPIO F1544.

IREEIRRR ADC

ORFEB 11 12 A7 SARADC, ZIEERHEERS 15 MNERUENEE, 8% 10 MMNPEE
5AREEE. SEBEAIGFERAEERE (1.024V, 15V, 2048V, 25V) , BRHE[E.
REBEEENE Ts, Ve, 1/3Vce, OPA1_OUT, OPA2_OUT,
BBERVFEIRRIN AT LIRENRIR, B, NESRR, BIRERFHEEASTEE G 16
VRS TR+,

ZNEEETI R LAR ERE TR .

&1l watchdog FeIFM RGN 2R MAREEL T BFEXAISEE REE.

ADC S 7 TE(RSIR TIETT, AIBRIGRIRAIINFRE.

TESRBFEER, BEMREEER, IEELAEIREETR, #RHY watchdog RI%EHRFE EBH BERTF=EHHTEK.

ELERBE(COMP)
TSR 2 NERILLIRES COMP, tATLLS timer AATE—R{ER. LUARSEmTLRAN Er:

WRIWESHA, FERIFERUIREETRE

m RUESHET

L53kE timer B9 PWM %SRS, Cycle by cycle AIRE =SB

COMP EE451%

BRI ENESREREA, LA RIENEEIEE
— & 1/0 pin
— HEVCC
— Temperature sensor A&
— EREFS%EHE VREFBUF 1 VCCA K 64 M TE
—  OPARIHIEA INPIIA
IRiHIRERTBCE
AIYRFERNREFNTHFE
AT LABOERER 1/O 5 timer RYSIATESALA
— OCREF_CLR ZE{4 (cycle by cycle FIEEFRIEH)
— 9t PWM shutdown RIZIZE
— timer IC I
COMP1 1 COMP2 BJLAB&RY window COMP
B4 cCoOMP BEBFIF=4re), FBIECHRMEINFEER (sleepFlstoptE) RIIREE (B EXTI)
AR BT IR
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2.14. isEHMAER(OPA)

OPAL2 BIRBILAREECE, & T EZiEiKes 0 Buffer RZFA,
2.15. ERIEE

PY32M031 AR ERS AN RN

7 2-3 ERTEFE
e Timer % s E figsR | DMA | iER/tbghEiE | Eiad
SREREE TIM1 1647 | £, T, RXYFF | 1~65536 | 78F 4 3
TIM2 324 | £, T, AOR¥Y5F | 1~65536 | F 4
B ERES TIM14 16 {i7 r 1~65536 | - 1 -
TIM16,TIM17 | 16 {3 s 1~65536 | i 1 1

2.15.1. SREMEE

B 16 bits [.L. MTEER LA THBMEREHITAES
W 16 bits AIgRIE DR, SOIFRIITERERAYATHRARER AT 1 2 65536 YD LR

B 2K APNEIAEE

B SEXAESAR R A E A NET
B [ERINES
BEEIHER, EEds

B FHREIRY (ER) MmiSsstI A ARIERIEREREE

BINIBER
R

PWM P4 (BFEEFOXITFHERN)
B Rz
A ERA RSB MR

AR
EIPNEESY
i
FZEBAN

B ARREAEINEBRT IR E R AR E

2.15.2. BFENSE

1= e SR ERT BE BRI RIS FR R
RS, A EHINESERS
B RERAFTLUEEN SRR HESEASNSHERINE
. F/DMA FPERELI TS G
B itEEsm L. @M,

THEERIA M (BT EE NIMBRRA)
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2.15.2.1.

2.15.2.2.

2.15.2.3.

2.15.3.

2.15.4.

2.15.5.

TIM2

m TIM2 BRAEREREH 32 MARED RN 32 M EHERANITEE N, BE 4 MRV

BE, 8 AETRANBREEIR, PWMSE B MERE L.
B TIM2 A LAEIT AT RS ERETnRR S TIM1 —ET/F.
B TIM2X#5 DMA IHEE,
B TIM2 BRI ERIE A (IS 2RSS STEFMEM 1 5 3 ERMAEREES,
B 7 MCU debug #&3{, TIM2 RJLUKREELTHEL.
TIM14
B BT TIM14 HETRIEFIMESIRENRY 16 (U B ahEeakit20EstamL.
B TIM14 B 1 MNITSEBERTRANBRMEIE, PWM siE EikiEETL.
B 7E£ MCU debug #&x(, TIM14 aJLUKREETHEL.
TIM16/TIM17
B TIM16 7 TIM17 R JRIEFD SRERIRANAY 16 (B adEkitEMEstamL.

B TIM16/TIM17 BF 1/MRIEERTRANBREHILER, PWM SZ B MR .

B TIM16/TIM17 BEETRXHEXMH,
B TIM16/TIM17 23 DMA IhRE,
B £ MCU debug #=;,, TIM16/TIM17 aJLUREITEL,

{RINFEERTER

B LPTIM 9 16 fi[A Lit#E8, B8 3o imes. RIRFRIXITEL,
B LPTIMBJLABCE S stop AR,

B 7£ MCU debug #2={,, LPTIM BJLUREEITEE.

IWDG

B SRWER T Independent watchdog (f&fR IWDG) , iZIESREERLEKI. FIFEHR

RIEERIMSR. WDG RIFHRREATRESUEARIIREREL, FETESERARIEEN

timeout (ERY A RARE(I.
B |WDG H LSI2{HATEh, XAERDEERTED Fail, tBEEMRIFIIE.

B IWDG RESFEE watchdog EAENAZIMIMILITRE, FEFTRERIM FERERHAIN

Fa.
® & option byte A9, AILAERE IWDG FE{4HER,
B IWDG 2 stop EERAIEEER, LIS TUIREE stop 18,
B 7£ MCU debug &=, IWDG AJLURLEITEVE.
WWDG

18/54



PY32M031 REFEIEFM

2.15.6.

2.16.

2.17.

2.18.

ZEBOE RERET— 7 I T™MTIHEES, ILUKENBRHIET. HHIEE, ealiEs—
DNEIVIREMRSR. THEETE APB BHER(PCLK), BEEBREHMTEES, ITEESILIE MCU de-
bug &I\ FRIFRE.

SysTick timer

SysTick iH4iE8 € JBTLRIBIER S (RTOS) |, {BHalLABIEIRERNE TiHEES.

SysTick 44

B 24 {UME T

B EEEEE

B HEERICE] O BIRI AT (TR

SERIRIHR RTC

B SCRRTERE—MRZAYERTRS. RTC EBAE—HESITEINITEES, HENRHERET, iR
e EBRYTNRE, (EBOTEERIET LIEMRE R R SRIRETEF B EA.

B RTC SMSAREES I 2208 32 LA RiZiT45E8.

B RTC ITEESATsRIRRT LAY LSE/LSI, BILMESS stop IREER,

B RTC AJLAAAMlT, #hiifimti-dr (IR .

B RTC 3Z#5RJHh calibration,

B 7f£ MCU debug ##={, RTC AJLURLEITEL.

12C &0
I2C(Inter-integrated circuit)/SZeiZ IERMITHIRRNRITIPCRE. CRIESENINE, EHREICE

LSRRI, Y. (PEAIRT T, STFRFE (Sm) o BRIE (Fm) | PRIEREIRIEC (Fm+) .
RIEFEIREIIFE, JLUER DMA LURE CPU RIRIE,

BRRZ RS AR USART

PY32M0318 5 3 PNUSART, HFUSARTIZFFLIN,
BRARLREWARR(USARTIRM T —FRiERESER TUARNENRZ R SR TERETURIIMNRIR
BZEHTEN T HIE . USARTHIRS ERITR R LSRR E T ERRITRILRE,
EXFHRSBEBENFNIRLERES, SRS EREE.

SR EEBAF RGN,

ERSEIPRECERIDMAL R, FAILISSIISIRMIEES.

USART4FM:

m ENTRILEE

B NRZfREEl

. TJECE 16 {F8E 8 FIIRMF, BINEEREMINTEZERREE

B ORIEFERWEEARARZERSE, &ESIX 4.5 Mbit/s
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2.19.

EEsES il

FIYRIZRIETERE 8 (UEiE 9 (U
AIECERYEIEAL (186 2 {42)
BRI AR S @ AR FrEstHIhEE

B TN
RS RY AR ERE L
il

1B DMA i/ RIXFTS

MRS

BT buffer i
&% buffer 8
1EER

B rEvEzs]

RIEIIG
X EER TR0

THRGHIPETIR

CTS ¥&
REHFEHRT
BAEES TR
eIt s s
imtHEEIR

IR

RS

R

ZAEEREE

—  SNSUEAEAPUED, NUBENEREAE(
MEFENEZUIRER . 18T =R A b EARSAL T

BITIMREO SPI

PY32M031 & 2 4 SPI, Hrh SPI1 % 12S,

EBITINEO(SPY AT R SINBREUFENT. €WNT. BIRLHBTHANERS. RO

BCERERI, FIMBMIRERELBERIIR(SCK). ENRREIUSERESNIE.

SPIRFIEINT:
Master 8(& slave &=,
3 &N T EIEEH

2 BN T RIEAEH (B METEL)
2 LR T RIEAEH (TN METEL)
8 {\EE 16 (Gt
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2.20.

XiFEEEL

FEFURAFEMD AR (RAS frowx/2)

MIETURER (K9 feowk/4)

FAEFAIMET YT AR aiE (41T NSS BIE : /MR FRA eI REE
BYRIEAIRT R ERTAR AL

OIYRIERIEIEIRS, MSB 1ERIEL LSB 78T

AR HRRTRYE RIS

SPI BRSNS

XIFaIRIBERIES CRC

— GEREENXT, CRCEIUHBEARE—INFHARIE

— EENTEXPNREEINRE—NF BT CRC R4

Motorola &=,

AR S [P EAETCHE. T8 LAR CRC #EiRInG

2 NE% DMA BEIRNRES 4, BEA 16bit (Z¥HEMIHILE /9 8bit B, BEJ 8bit) AIERAZ
Rx #1 Tx FIFOs

SWD

ARM SWD#O /iR OER TRIEEEEIPY32M031,
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3.5IMEHE

vee 1 24 Bvss
PF2-NRST O 2 23 | PF7-B00OTO
PAO O 3 22 B PBs
PAL ] 4 21 PB4
PA28 5 (n 20 APB3
PA3 ] 6 8 19 P PA1S
P 7 O 18 PPA4
pase s ™ 17 Ppas
PA6 ] 9 16 [ PA1L0
PA7 ] 10 15 A PA9
PBO 11 14 B PAS
PBL ] 12 13 @ PB2

[E] 3-1 SSOP24 Pinout1 PY32M031E1XT

* 3-1 5|IEXANERFTS

E5:7) =] EX
S Supply pin
e G Ground pin
L MESIS I/0 | Input/output pin
NC | TEX
COM | IEX¥ 5 Vi, SistEilimNgHIse
RST | Sfn$0, W55 LRI, ASTHEmEm NG HInAL
O - : "
L | KEBR COMiRO, IFElmNBLIIRE
_F | EEEEAINEERY 12C Fm+
Notes MRAFEEMIREE, AAFMBImOEKESMAZEFIZE, E/EEA
— SReE BT GPIOX_AFR Z1Z581%1RMIINAS
Uy B
| pnnmose BITIMR S 7 e B iSRRI RE
%= 3-2 SIHIEN 1
DL i) WOThaE
(0)]
e St wOx® | sOss g
S - o SRmLE BINThEE
m
MCO
2 PF2-NRST 1/0 COM (1) SPI2_MOSI NRST
USART2_RX
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T3 ¥2dOSS

{173

IRO%HE

S3910N

imCILEE

SHmeE

BihnzhEE

TIM2_CH2

TIM1_CH2

TIM1_CHIN

PAO

I/0

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

I/0

COM

SPI1_SCKI/I2S1_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

/0

COM_F

SPI1_MOSI/I2S1_SD

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCKI/I2S1_CK

TIM2_CH1

12C1_SDA

12C2_SDA

ADC_IN2
COMP2_INM2

PA3

110

COM_F

SPI2_MISO

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI/I2S1_SD

TIM1_CH1

12C1_SCL

12C2_SCL

ADC_IN3
COMP2_INP4
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T3 ¥2dOSS

{173

IRO%HE

S3910N

imCILEE

SHmeE

BihnzhEE

PA4

110

COM

SPI1_NSS/I2S1_WS

USART1_CK

SPI2_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

TIM2_CH3

USART2_TX

RTC_OUT

ADC_IN4
COMP2_INP3

PA5

I/0

COM

SPI1_SCKI/I2S1_CK

EVENTOUT

TIM2_CH2

USART2_RX

MCO

ADC_IN5
COMP2_INP2

PAG

I/0

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_IN6

10

PA7

/0

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

PBO

110

COM

SPI1_NSS/I2S1_WS

TIM2_CH3

TIM1_CH2N

EVENTOUT

COMP1_OUT

USART3_CK

ADC_IN8

12

PB1

I/0

COM

TIM14_CH1
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T3 ¥2dOSS

{173

imCILEE

S3910N

SHmeE

BihnzhEE

TIM2_CH4

TIM1_CH3N

EVENTOUT

USART3_RTS

ADC_IN9
COMP1_INMO

13

PB2

I/0

USART1_RX

USART2_RX

TIM1_CH2

USART3_RX

SPI2_SCK

COMP1_INP1

14

PA8

I/0

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

PA9

/0

SPI2_MISO

USART1_TX

TIM1_CH2

USART2_TX

MCO

12C1_SCL

EVENTOUT

12C2_SDA

12C2_SDA

TIM1_BKIN

SPI1_SCKI/I2S1_CK

USART1_RX

OPA1_INP

16

PA10

110

SPI2_MOSI

USART1_RX

TIM1_CH3

TIM17_BKIN

USART2_RX

[2C1°_SDA

EVENTOUT

12C1_SCL

OPA1_INN

25/54



PY32M031 RFIEIEFAR

T3 ¥2dOSS

{173

IRO%HE

S3910N

imCILEE

SHmeE

BihnzhEE

12C2_SCL

SPI1_NSS/I2S1_WS

USART1_TX

17

PA13(SWDIO)

I/0

COM

)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO/I2S1_MCk

TIM1_CH2

USART1_RX

MCO

18

PA14(SWCLK)

I/0

COM

&)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

SPI1_SCK/I2S1_CK

USART3_TX

19

PA15

I/0

COM_L

SPI1_NSS/I2S1_WS

USART1_RX

USART2_RX

EVENTOUT

USART3_RX

OPA2_INN

20

PB3

I/0

COM_L

SPI1_SCKI/I2S1_CK

TIM1_CH2

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RTS

OPA2_INP
COMP2_INM1

21

PB4

I/0

COM_L

SPI1_MISO/I2S1_MCK

TIM2_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

EVENTOUT

USART3_CTS

OPA2_OUT
COMP2_INP1

22

PBS

I/0

COM_L

SPI1_MOSI/12S1_SD

TIM2_CH2

TIM16_BKIN

USART2_CK

USART1_CK
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RS iRCINEE

g " W :
§ =173 wROXE | ROSH 5 S -
i

COMP1_OUT

USART3_CK

TIM1_CH1

23 PF7-BOOTO 1/0 COM 3) BOOTO
24 VSS S Ground
1 VCC S Digital power supply

51 PF2 2 NRST Z1&]d option bytes H#{TEE.

SfIf5, PA13 0 PAL4FA pin #ELE ) SWDIO 1 SWCLK AF Ih&E, BB EHEE. FERET
RIEB R E.

PF7-BOOTO BNABIFMNE, BTHhI{FERE.
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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 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. 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 | 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_CHL | TIML CHIN | SPI2 SCK | USART2 TX
PF10
PF11

30/54



PY32M031 REFEHEFM

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 Ox1FFE OF80
Periphrals Factory config. bytes Ox1FFF OFO0
0x4000 0000 Option bytes OX1FFF OE80
— uIb OxLFFF OEOO
Block 1 | _____fTParameter Ox1FFF 0DSO
______ User OTPData ____ _| Qx1FFF0ODOO
0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0 0x0800 FFFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
i 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 4 KBytes 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

Code Ox1FFF 0D80-0x1FFF ODFF 128 Bytes Reserved -
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,

3= 4-2 IMR S TFRRbAL
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 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
0x4001 5C00-0x4001 FFFF - Reserved
APE 0x4001 5800-0x4001 5BFF 1 KBytes DBG
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Bus Boundary Address Size Peripheral
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
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
0x4000 1400-0x4000 17FF - Reserved
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Bus Boundary Address Size Peripheral
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. BSIFHE

5.1. iR
BRAESFIRIEE, FrEMIEBEERLL Vss AR,
51.1. m=IVMEMRXIE
BRAESIRIREE, IBEEIMEIRE Ta=25°C Fl Ta=Tamay FETRIC FEF-UIEATEE, (RIEERIALIIA
IBRE. HEBBEMTEIREE MARIR/IMENRXAE.
BEFRIETARBSMER. RIMAEF/E I 28809808, REATHH TN, &IFIRX
HESEFTHGNN, BESESIIESE R =ENNERE.
5.1.2. BBYH
FRIESETRIRAE, HAEEUERET TAa=25°C 1 Vcc=3.3 V, XLEEIBNATIRIHES RIS,
ERIAY ADC IBEFHERBEIN—MIVERIRE, ErERECE BRI, 95%HYEHiRE/N
FEFLEENEE (WEEL20) .
5.2. BYWRXEEE
WMRINESH EETTERIBSEENENRAE, TaeaSES KA IR, XEREFHTAR
BEASZAERENE, HAERERELEE TR ELR. KN ILIFERKERMG TR
By y: DTS
= 5-1 BBERFIED
Bs 1 =IME mAE ==1v]
Vee HNERE(HEREEE -0.3 6.25 \Y;
Vin Hfth Pin YOI E -0.3 Vcct+0.3 \Y}

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

* 5-2 B

#7s iR =X{E =Ty
lvee 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 A 2E S| IEXHAREFTS.
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% 5-3 IRERHE

35 g (=] =T vd
TsTo FiEEESEE -65~+150 °C
To TERESEE -40~+105 °C
5.3. I{EHMH
5.3.1. BRAIEFRH
x5-4 BATIERME
Bs 24 =IME =RAE By
frcLk AEE AHB B hgiiR 0 72 MHz
frcLk AEE APB Af§hsliR 0 72 MHz
Vece FET/ERE 1.7 5.5 \Y
Vin 10 INEBJE -0.3 Vee+0.3 \Y,
Ta INEERE -40 105 °C
T, &R -40 110 °C
53.2. LETHI{ERH
%= 5-5 FEFIEEE TESRY
s 2% =IME RAE =-1iv]
Vee EFHESR 0 o0
tvec us/\V
Vee FRRER 20 0
5.3.3. MHEREF LVD EHSH
= 5-6 REREMMIEHRIFE
Hs 28 =i =IME BRRY(E RAE =-1iv]
trsTTEMPOW SMNEERE 4.0 7.5 ms
A 1.50@ 1.60 1.70 V
VPOR/PDR POR/PDR &
TG 1.48® 1.58 1.68@ vV
A 1.70 1.80 1.90 v
VBOR1 BOR F{E 1
TS 1.60 1.70 1.80 v
A 1.90 2.00 2.10 v
VBoR2 BOR [F{E 2
TS 1.80 1.90 2.00 v
B 2.09 2.20 2.31 V
VBOR3 BOR [5{& 3
TRA 2.00 2.10 2.21 V
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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. ERIHRIE, AMEEFFUE,

2. HURETERER, FEEFPUL.

5.3.4. I{EmBiRiSHE
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X 5-7 IBfTHRIVEEIR

4
&) : e | s FLASH | HBMEO® | SX(E | B8
RO WE | KRB | &G | shamm | Lo
ON | DISABLE | 6.1 -
72 MHz
OFF | DISABLE | 4.4 -
ON | DISABLE | 5.0 -
48 MHz
OFF | DISABLE | 3.8 -
ON | DISABLE | 28 -
24 MHz
OFF | DISABLE | 22 .
HSI mA
. ON | DISABLE | 20 -
OFF | DISABLE | 1. )
Ipo(run) While(1) | Flash b
ON | DISABLE | 1.2 -
8 MHz
OFF | DISABLE | 1.0 -
ON | DISABLE | 0.8 -
4 MHz
OFF | DISABLE | 0.6 -
ON | DISABLE | 180 -
LSl 32.768 kHz UA
OFF | DISABLE | 180 -
ON ENABLE 135 -
LSl 32.768 kHz UA
OFF | ENABLE 135 -
1. HEETEZER, AEEFHL.
X 5-8 sleep 2R ETR
=4
oS . FLASH HRHO &BXHE Ea(y
mohsn | mE | shamm | L0
ON DISABLE 4.6 - mA
72 MHz
OFF DISABLE 25 - mA
ON DISABLE 3.5 - mA
48 MHz
OFF DISABLE 2.1 - mA
ON DISABLE 1.8 - mA
24 MHz
s OFF DISABLE 1.0 - mA
ON DISABLE 1.3 - mA
16 MHz
o(slosn) OFF DISABLE 0.8 - mA
PolSIeep ON DISABLE 0.8 - mA
8 MHz
OFF DISABLE 0.5 - mA
ON DISABLE 0.5 - mA
4 MHz
OFF DISABLE 0.4 - mA
ON DISABLE 180 - UA
LSl 32.768 kHz
OFF DISABLE 178 - UA
ON ENABLE 95 - UA
LS 32.768 kHz
OFF ENABLE 95 - UA

1. HRETHERER, AEEFPUE.
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% 5-9 stop tRILEEIR

me Fit BWAED | BAE | S
Vce LDO &=, LSI IMERISh
MR - 85
RTC+IWDG+LPTIM 45
| t 1.7-5.5V ON IWDG 4.3 A
po(stop) | L.7=5. LP LPTIM 4.3 !
RTC 4.3
OFF No 4
1. BURETFERER, FMEEFHUR,
5.3.5. (RIMFEIEAIRERATE)
% 5-10 (KIS IRERAT 5]
=] SHO LDO #&zt E HRE | BAE | B
TwusLEEP Sleep HIIREEATE] MR Flash F#1{TFE= 4.0 Cc):/ElLeJS
Ram FHITIER,
HSI(24 Mhz) &R &R, 14 us
MR FLS SLPTI[1:0] =11
Flash FH{THER,
HSI(24 Mhz) R ZtR £, 6.5 us
. FLS SLPTI[1:0] =00
Twustop \ v
USTO Stop AYMREEATE] Ram TR,
HSI(24 Mhz) RZeRd £, 5.0 us
La FLS SLPTI[1:0] =11
Flash FHITER,
HSI(24 Mhz) RZeRd £, 10.2 us
FLS SLPTI[1:0] =00

1. IREMERNEZNREEN BTG ERFERENE—FES.

2. HIRETHERER, FEEFPUL.

5.3.6. SMERRIEERYSTE

5.3.6.1. SpEREEAYEH
£ HSE Y bypass #z{,(RCC_CR Y HSEBYP &1i]), hFWAIISIEEIREBIELETIE, 18R 10
JIFRAEERY GPIO fEFE,
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 Twgsen)
VHSEH
90%
10%
ViiseL
tr(Hse) () < Tustt Ft
e Tuse  ——>
& 5-1 SRS iRATERAY R E]
= 5-11 S EPEERRT eI
Bs S5 =IME BRYE mAE By
fHsE_ext FBBR5NERAT R 0 8 32 MHz
VHsEH NS |BI=SEBEEE 0.7Vce Vce v
VHsEL BING |BMEEBESFERE Vss 0.3Vce
SR g \ B ER{EEAVRE] 15 ns
W(HSEL)
L PN 20 ns

FIRIHRIE, AEEFF.

5.3.6.2. JMERIFIERTEH

£ LSE Y bypass #&z{,(RCC_BDCR iJ LSEBYP &1]), &HAIYEREIRERELETIE, f8NAY 10
YEIFRAERY GPIO {#F,

Visen
90%

10%

VLSEL

A

Twitsen)

tuey | ey <t T X
- 1, —

5-2 HNEREERAT ST ]

7 5-12 SMNERRIRAT SR
75 sHO =IME BRNF =mA(E =24
fLSE_ext FAF4MNERAT R 32.768 1000 kHz
Vise BN |H=EFBE 0.7Vce \Y
ViseL BN MR FEE 0.3Vee Y,
WSED g N B {RAGR ] 450 ns
tw(LsEL)
N E N 0| ns
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1. BRHRE, AMEEFFi.

5.3.6.3. JMEBSIERIE
BILABIEIME 4~32 MHz ORI IBEIEIRES. ENAF, RAMABESNIZRTRELER, X
BILAE AN S s E R &ML,
& 5-13 JME RGN

s 84 O RIME® | BBNE | RAE? | B
fosc_In IRHIR - 4 - 32 MHz
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 -
Iop® 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
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 ; 03 - ms
o HSE DRV [1:0] = 11
tsumse)® @ | [FENAGE) fosc n= 4 MHz
HSE_STARTUP [1:0] =00 - 1.6 - ms

HSE_DRV [1:0] = 11

1. BAEESIRESSFEE T HIERS HEIEFAM.

2. HIZIHRIE, REEFFUE,

3. tsunseEMNEA (BEHY) ENEMRHAESENSHINE, FHtmERAIERENEN, FRSRAE
IRERFIRERBRAER.

4. BURETEZER, FEEFFUL,

5.3.6.4. JMEBIRIESRS

BILAUBIESME 32.768 kHz RURA/MEEIEIREE. RS, RANREBASMZRATRERAER, X
BRI LAER A S e e R B ER /M.
& 5-14 SR RIRESE A
7= S8 4O =IME® | HBE | RAE? | B
LSE_DRIVER [1:0] = 00 - -
LSE_DRIVER [1:0] = 01 - 560
lop® LSE 1% LSE_DRIVER [1:0] = 10 - 920 nA
LSE_DRIVER [1:0] = 11 - 1260
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=] S8 FHO =IME® | HBBE | RAE® | B
. LSE_STARTUP [1:0] = 00
@ @ ; — i
tsuse) [SshAE] LSE DRIVER [1:0] = 11 400 ms

1. BNERIERFIFEET HIiEmLAS HrEIEFM.
2. HIKIHRIE, AMEEFFUE.

3. tsusnEMEA (BEEMY) FRMRZAZASENEMIRE, SRERFIERFNERN, FRBREME

IReFFIRESBRAER
4. HEETEZER, FEESPUL.

5.3.7. REPSSRATENIE HSI 51

= 5-15 NEESRAT RISt

=] 28 =i =IVME | HBYE | RK(E | B
23.83 24 24.17 MHz
21.97 22.12 22.27 MHz
fHsi HSI $i=R Ta=25°C,Vcc=3.3V 15.89 16 16.11 MHz
7.94 8 8.06 MHz
3.97 4 4.03 MHz
Vce=2.0 V~5.5V, T,=-40~105°C -2 - 2@ %
Atempnsyy | HSI SZR B B ERS T,=0°C~105°C -2 - 2@ %
Vce=1.7V~-2.0V
T,=-40°C~105°C | -3@ - 30 | 9%
freim® HSI EEE - - 0.1 - %
Dusi® | HZSEE - 450) - 551 %
tstabnsy | HSI F&xEAT(E] - - 2 41 us
4 MHz - 120 - UA
8 MHz - 150 - uA
| @ T
pots) @ | HSI T 16 MHz - 250 - uA
22.12 MHz, 24 MHz - 350 - UA
1. HIRIHRIE, AEEFFNL,
2. HURETERZRER, AEEFPME.
5.3.8. MERMESHATERE LSI 451
7= 5-16 NEMESRATEP4EE
s S8 =4 =IME | BBYE | & K(E | B
fLsi LS| i Ta=25°C,Vcc=3.3V -1 - 1 %
Vcc=1.7V~5.5V T;=0°C ~70°C -8@ - 8@ %
A LS| SRRBEE
Temp(LS) SERIRIEIRR Vee=1.7V~5.5V,Ty=-40°C ~105°C | -10@ - 100 | %
frrim® LS| AR E - - 0.2 - %
tsabesy @ | LS| F2ERTE] - - 150 - us
looesy@ | LSITHEE - - 300 - nA
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1. BRHRIE, AMEEFFUE.
2. HEETEZER, AEEFPUE.

5.3.9. HitBIF PLL 4514

= 5-17 BEERYSE

s 84 =4 BME | HBE | RX(E | Bl
Ta=25°C,Vce=3.3 V,PLL 2 {Z37 16MW 240 MHz
fern | EIASTER
Ta=25°C,Vce=3.3 V,PLL 3 {Z37 220 240 MHz
feLL our | HIHESRER Ta=25°C,Vcc=3.3V 320 72 MHz
Jitter JEEARIED 0.3W ns
tLock iFRTE feLL in=24 MHZz 15 400 us
1. HRIHRIE, AL,
5.3.10. TE(i&=84514
% 5-18 TFfifgettt
7S sH 54 HMBE | RXEY | B8
tprog Page program 15 2.0 ms
terASE Page/sector/mass erase - 3.5 4.5 ms
| Page programe - 2.1 2.9 mA
°P Page/sector/mass erase 2.1 2.9 mA
1. HRIHRIE, AL,
& 5-19 FHESIREIREBFNEUERIT
75 88 = =IMEY =1y}
Nenp BEIRE Ta = -40~105°C 100 kcycle
trReT FUE(FAZEAR 10 keycle Ta = 55°C 20 Year
1. HUEETEZER, AEEFPUR,
5.3.11. EFT $51%
2% 5-20 EFT #t4
7S 88 54 F&
EFT to Power - IEC61000-4-4 4A

5.3.12. ESD & LU &1
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%< 5-21 ESD & LU #F1%

9= 85 =4 BRENE By
Vesorew) | BERSHNEEER E(AMAMERY) ESDA/JEDEC JS-001-2017 8 KV
Vespeom) | BRSHERERE (FTRRIR BIREY) ESDA/JEDEC JS-002-2018 2 KV
Vesomv) | BRZSHUEREEJE (1 2518EY) JESD22-A115C 200 v
LU 2N Latch-Up JESD78E 200 mA
5.3.13. w4
7= 5-22 10 B4
s 84 =4 m=/IME BB mAE | B
ViH ENSBBEE Vce=1.7 V~5.5V 0.7Vcc - 3 \V/
Vi | BINREESFEE Vee=1.7 V~5.5V - - 0.3Vee Y,
Vs | BiB5IRHERE - - 200 - mvV
likg BNRER - - - 1 uA
Reu | EH7FEFH - 30 50 70 kQ
Reo | THIEBME - 30 50 70 ko
Co® | SIS - - 5 - pF
1. HRHRIE, AMEEFFE.
7 5-23 BB ERSE
Bs 8HO =4 =IME RAE | B
Vo ® lo. =20 mA, Vcc 2 5.0V - 0.6 \Y
Vor® COM 10 #&iB{EKEE loo=8 mMA, Vcc22.7V - 0.4 \Y
Vo ® lo=4 mA, Vcc =18V - 0.5 Vv
Vo ® lo.=10 mA, Vec = 1.8V - 0.5 vV
Vo ® lo =20 mA, Vcc =2 2.7V 0.6 vV
Vo ® loL =20 mA, Vcc = 3.3V - 0.5 \Y
Vor® loo=20 mA, Vcc =18V - 0.5 V
Vo ® loo =40 mA, Vcc 22.7V 0.6 \Y
Vo ® lo. = 40 mA, Vecc =2 3.3V - 0.5 \Y
M L 10@ v NP i
Vo | COM_L 0P lo. = 30 MA, Ve = 1.8 V 05 v
Vo, ® lo. =60 MA, Vec22.7V - 0.6 \Y
Vo ® lo. =60 MA, Vcc23.3V - 0.5 \Y/
Vo ® lo.=40 mA, Vec = 1.8V 0.5 V
Vo ® loo =80 mA, Vcc 22.7V - 0.8 \Y/
Vo ® lo. =80 MA, Vec 2 3.3V - 0.7 \Y
Vor® lon =20 MA, Vcc 2 5.0V Vce—0.6 - vV
Vor® COM IO i =B lon =8 mA, Vcc22.7V Vcee—0.4 - V
Von® lon=4 mA,Vcc=1.8V Vcc—0.5 - V

1.

10 SRBIR 235 5 | filE X AIARIEFIFTS.

44/54



PY32M031 REFEHEFM

2. COM_L IO BB 80 mA/60 mA/40 mA/20 mA B E{HEE,

3. HEETERER, AEEFPUE.

5.3.14. NRST 5|il4F

3 5-24 NRST S5

75 s =4 BME | HBE | RXE | B
Vin MNSEBEFEBE Vee=1.7 V~5.5V 0.7Vcce - - Y%
Vie WMNKEFEBE Vee=1.7 V~5.5V - - 0.2Vec | V

Viys® | BEERRRIHEEE - - 300 - mV
likg EINRERR - - - 1 UA

Reu® | HiEEFE - 30 50 70 kQ

Reo® | ThiEEE - 30 50 70 kQ
Cio S|HIBEE - 2 5 - pF

1. BRIHRIE, AEEFFE.

5.3.15. ADC 4$3t%

& 5-25 ADC 45t
) e =4 BME | HBE | RXE | B
Ipp@® e fs =1Msps - 1.0 - mA
Cin® WEBREEFIRIGES - - 3) - pF
F SR Vce=1.7~2.3V 4 8@ MHz
e o Vce=2.3~5.5V 8 16@ | MHz

Tsamp(l) - Vce=1.7~-5.5V 35 - 239.5 Tclk

Teon® - - - 12 - Tclk
Teoc(l) - - - 0.5 - Tclk

1.7V <Vcc<2.3V,
fs =0.5Msps, - 4 5

ET Total unadjusted error Ta = entire range LSB
2.3V £Vce<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 < Vcec <2.3V,
fs =0.5Msps, - 4 5
Ta= i

ED Differential linearity error A= entire range LSB
2.3V £ Vce<5.5V,
fs =1Msps, 2 3

Ta = entire range
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s s E S BME | HBE | BX(E | 8
1.7V < Vcc<2.3V,
fs =0.5Msps, - 3 5
EL Integral linearity error Ta = entire range LSB
2.3V = Vcce<5.5V,
fs =1Msps, 2 4
Ta = entire range

1. BRHRE, AMEEFFUE.
2. HEETEZER, AEEFPUE.

5.3.16. tbEk=sislE

% 5-26 LR
Hs £ E L RIME | HBE | RX(E | Bl
Vec | putvoltage . 1.7 : 55 | V
range
Input voltage
VIN range - 0 - Vce \Y
Startup time to High-speed mode - - 5
reach propaga-
ISTART | tion delay speci- . us
fication Medium-speed mode - - 15
200 mV step; | High-speed mode - 40 70 ns
100 mV over- ;
N Propagation de- | drive Medium-speed mode - 0.9 2.3 us
lay >200 mV High-speed mode - - 85 ns
step;100 mV )
oveprdrive Medium-speed mode - - 3.4 us
Voffset Offset error - - 5 - mV
Vi hysteresis No hysteresis - 0 - mV
e y With hysteresis - 20 -
Static - 5 7.5 uA
Medium- | with 50 kHz and £100
speed mode; | v overdrive square - 6 - uA
Comparator signal
lop consumption _
from Vec Static - 250 400 UA
High-speed | yith 50 kHz and +100
mode; mV overdrive square - 250 - uA
signal
Sleep power
Isieep consumption i i i 1 i nA
1. HIRIHRIE, AL,
5.3.17. iIZEAESIST
3R 5-27 IZEHURERAFIE
7S sH =4 BME | BBE | RX(E B3
Vce HERER[E 2.2 - 55 Y,
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75 8 =4 RIME | HBE =RAE =13
Vi EINEBE - 0 - Vce vV
Vo HHEBE - 0.1 - Vce-0.2 v
lo e - - - 2.2 mA
Ru faEEERE - 5K - - Q
Tstart %)]Zlé.‘{»ljﬁﬁfEﬂ - - - 20 us
Vio ENSSIEEEE | Ri=5K, C.=25 pF - +8 - mv
Vece= 3.3V, Vi=Vo=Vcc/ 2
PM AR ’ ! - 80 - D
EAHEE | Ri—sk, ci=25pF S
N Vece= 3.3V, Vi=Vo=Vcc/ 2
l?lﬁ?’{-'_'&'_'- L] 1 _ (l) _
UGBW | BAIBEE | o _ox ci=o5pF 5 MHz
SR EE=R RL=5K, C.=25 pF - 8 - V/us
1. HRIHRIE, LR,
5.3.18. RE(EREEITTE
7 5-28 \REEREHE
) £ BIME | BBE | mAE | B
T VTS 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 Vv
tstart® Start-up time entering in continuous mode - 70 120 us
ts_temp™® ADC sampling time when reading the temperature 9 - - us
1. BRHRIE, AEEFFRUE.
5.3.19. NESEHEFE
* 5-29 NESEBEHMT
s 88 RME | BB(E | BXE =:1v]
VREFINT Internal reference voltage 1.17 1.2 1.23 \Y,
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. HRIHRIE, AEEF=Pi.
5.3.20. ADC NES®HE
7 5-30 ADC IESEHE
75 £ =4 RIME | HBYE |  RX(E | B
Internal 2.5 V reference o _
VREF25 voltage TA=25°C,Vcc=3.3V 2.475 2.500 2.525 \/
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s 28 4 RIVE | HBE | RXKE | B
Vrero | INEMal 2.048 Vreference | 1) _scoc vec=3.3 v 2.027 | 2.048 | 2.068 Vv
voltage
Internal 1.5 V reference —Aro _
VReFis | | oiiage TA=25°C Vcc=3.3 V 1.485 | 1.500 | 1.515 Vv
Vreryo | INemal 1.024 Vreference | ) _scoc vec=3.3 v 1.014 | 1.024 | 1.034 Vv
voltage
Internal 2.5 V/2.048V/1.5
Teoerf™ | V/1.024V temperature co- | TA=-40°C-105°C - - 120 ppm/°C
efficient

5.3.21. EREIFHE

= 5-31 ERTEREFE

s 88 Fi4 =IME mAE =1 v
. ) . - 1 - triMxcLK
tres(Tim) Timer resolution time
frimxcLk = 72 MHz 13.888 - ns
foxr Timer external clock fre- i} \ friuxcLi/2 MHz
quency on CH1 to CH4 frimxck = 72 MHz - 36
ResTtiv Timer resolution TIM1/14/16/17 - 16 Bit
) . - 1 65536 trimMxcLK
tcounTER 16-bit counter clock period
frimxcLk = 72 MHz 0.013888 910 us

7= 5-32 LPTIM $5 (BT ¥PisksE LSI)

R iy RS BARMLE Y
1 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.946
/18 3 0.2441 15997.338 ms
/16 4 0.4883 32001.229
132 5 0.9766 64002.458
164 6 1.9531 127998.362
1128 7 3.9063 256003.277
% 533 IWDG HSHERISHESE LS)
R PR20] Bt BAEE By
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
164 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6or7 7.808 31981.568
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7= 5-34 WWDG 54 (BI$i5E#E 72MHz PCLK)

b g WDGTBJ[1:0] REE EAiuEth(E B3
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
5.3.22. EROSHE
5.3.22.1. I°C SEEO4S1E
12C ##Z[O7#E 12C-bus specification and user manual BIE3K :
B AR (100 kHz)
B EREETL (400 kH2)
B REEEER (1IMHZ)
RFRIZIHRIE, BHER PCIMNIMIERECE, B 1°C CLKIRFREX T FRERRISR/IME.
2= 5-35 H/)\ I2C CLK $iZR
7S £ 54 =IME =:1v]
IR 24
fizccLk(min) /N 12C 1ERAT SR HRIEET, 8 MHz
PRIRIEIREA O 16
1. Ry(SDA/SCLHMZB_EHIEEME): 1KQ
12C SDA 1 SCL EMEBIEIIERKINEE, SH T,
% 5-36 1°C JEiReSS
7S 88 =IME BAE | Biu
Limiting duration of spikes suppressed by the filter (Spikers
tar shorter than the limiting duration are suppressed) 50 260 ns
5.3.22.2. BRITIMZIEDO] SPI 451E
< 5-37 SPI &%
75 88 = =IME RAE | B
f Master | Tx Datasize = 8bit /16bit - 24
ScK SPI clock frequency mode | Rx Datasize = 16bit - 24 MHz
1/te(sck)
Slave mode - 18
tr(sck) S_PI clock rise and fall Capacitive load: C = 15 pF i 6 ns
ti(sck) time
tsunss) NSS setup time Slave mode, presc = 2 2Tpclk - ns
th(nss) NSS hold time Slave mode, presc = 2 2Tpclk - ns
ttW((zzi:) SCK high and low time | Master mode, presc = 2 Tpelk-2 | Tpelk +1 | ns
tsuqm) _ _ Master mode 1 -
i Data input setup time ns
Su(sh Slave mode 3 -
thvi) . . Master mode 5 -
s Data input hold time Slave mode 5 - ns
taso) Data output access time | Slave mode 0 3Tpclk ns

49/54



PY32M031 RF7IEIEFAR

7= | = =IME RAE | Bfu

tdis(so) Data output disable time | Slave mode, presc = 2 2Tpclk - ns

tv(so) Data output valid ime Slave mode 0 20 ns

tvmo) Data output valid ime Master mode (after enable edge) - 5 ns

th(so) . Slave mode 2 -

o) Data output hold time Master mode 1 - ns
DuCy(sck) | SP! slave input clock Slave mode 45 55 %

duty cycle
NSS input
Te(sck) Thoxss)

«~— > T (sen—
Tu(scrn = r(SCK)

Touss ‘
CPHA=0 e |
CPOL=0 | j

-
>
Q.
= H
o i
&) = /
2 CPHA=0 —\—
CPOL=1 i
‘ Ths > T — Tai s (5
e Tatsn o = Tocsory = [Ty s> 2(s0) £(SCK) di <.:\m)
MISO output First bit OUT Next bits OUT Last bit OUT S
< Thesn
TounH—€
MOSI input First bit IN Next bits IN Last bit IN

[§] 5-3 SPI ifEE-slave mode and CPHA=0

NSS input \
Te(ser HT!](\S\)"%
i —Teesen i
€T gy (vs9) P Ty (s —>
CPHA=1 |
- CPOL=0
=
Q
]
-
I =
&) =
2 CPHA=1
CPOL=1 i
s i i . o
« ‘M’): T (scx)—> Ty (soy— Thsor—e—  Trd® (€ Ld'—\’ﬂ\“/
MISO output ’<:>< Firt bit U Next bits OUT Last bit OUT —
T 5 Thesty
MOST input | 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

MISO input

MOSI output

NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1
CPOL=1

444//4444447
N

Taan
>

< (SCKH)
Tu(scrn)

N
v/

MSB IN

BIT6 IN

LSB IN

T.
Thony

MSB OUT

BIT1 OUT

LSB 0UT

&l 5-5 SPI B FFE-master mode

Lo

Thonjen]
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6. HEER

6.1. SSOP24 &R

——— E1—

1410
| 1

Av

L1

Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
< . A - - 1.750
| —————— -
D Al 0.100 - 0.250
j A2 1.300 1.450 1.600
e
b 2 0.190 - 0.250
8.450 8.600 8.750
5.800 6.000 6.200
E1l 3.800 3.900 4.000
e 0.635BSC
h 0.300 - 0.500
L 0.400 - 1.270
L1 1.400REF
0 0 - 8°

Note: 1. Dimensions are not to scale

TITLE
PUY‘) Puya SSOP24 POD

DRAWING NO.
QRPD-0045

REV
11

52/54



PY32M031 REFEHEFM

7. TBER

Example:
PY 32 M 031 El 8 M 7 X

Company —|_ 1 | 1 | 1

Product family
ARM® based 32-bit microcontroller

Product type
M = Motor dedicated

Sub-family
031 = PY32M031xx

Pin count
E1 = 24 pins Pinoutl

User code memory size
8 = 64 Khytes

Package
M = SSOP

Temerature range
7 =-40C to +105C

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.hRAFhSE

R =k EfficH
V0.5 2023.11.09 WhR
V0.6 2023.11.29 1. EFFmistERIsdmiA

PUY)

Puya Semiconductor Co., Ltd.

A B8
ERESREBROBIRAT (LITER: "Puya” ) (REBEH. HIE. 158, (83 Puya F=m0/siASERINF], MARBITIER. FBFRIE
TERERE RAVERFTEXER.
Puya PR KiET SRATAYEE RIS THER,
RIS Puya PSS IERAIESE, RNERTHECEIEESE=/7/"mLA, Puya MEHIRSSIFERIE~mEBEHIRE.
Puya FEIAR FEARIRF AHIBARE SR /T AT,
Puya PRI E, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
{HEHA Puya 8 Puya iR EF S FHEE AR, FEE mEiRS BRI NESBREENMT.
RIS RRAHERCRIRATRIEE.

ERESR(EEROBIRAT - (REFRFENF]
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