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— 32.768 kHz {RERERAMRZ=S (LSE)
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— 1 MEZEJEEREE (IWDG)

— 1 /> SysTick ERTEE

‘O

— L NERfTAMEREO (SPI)
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W4 CRC-32 &R

2 BRLUIRES

E— UID

ER{TVEIE (SWD)
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%: TSSOP20
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1./@ 9

PY32F002B-C R5#izHISeRAEMREA 32 {i ARM® Cortex®-MO+ 1%, EEBETIETER MCU, #
A 24 Kbytes Flash 1 3 Kbytes SRAM #5288, & L{FIER 24 MHz, 85 AEEEREFR, F
&Rk 12C. SPI. USART ZiEiflVM&, 188 12 i1 ADC, 24 16 AERTEE, AR 2 BREVIRES,

PY32F002B-C RF#i=4Is8 TIERESEEA 40 ~ 85 °C, TIEBEEE 1.7 ~ 55 V., AR

sleep/stop EINFETAFRTN, ALUBEARRIHERIIFERA.

PY32F002B-C R7uzHIssiEATSMNATR, fliliEslss. FHRE. PC MR, WA GPS FA&.

TN AR,

% 1-1 PY32F002B-C ZE5F= Rk R AFE

Mg PY32F002BF15P6-C
Flash (Kbytes) 24
SRAM (Kbytes) 3
SR ERTES 1 (16-bit)
BRIERTES 1 (16-bit)
ERTER {KIDFEERTES 1
SysTick 1
=1k 1
SPI 1
‘iR 12C 1
USART 1
BAmA 18
ADC 1BiE%
8+3
(MR + P9ED)
triges 2
=E ] 24 MHz
TIEREs -40 ~ 85 °C
TYEEBE 1.7~55V
LS TSSOP20
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SWCLK
SWDIO :‘,>{ SWD
Flash Memory Voltage
as AF —
2 vbD Regulator A|
CPU ®
= VCClo T
CORTEX-MO0+ 2 VCCA vee
- ] VSS
frmax= 24MHz 3 vce SUPPLY
3 SUPERVISION
m
NVIC IOPORT =3 j /| SRaM POR/BOR
Filter —— NRST
gl %
RC gl 8
o " I
13 > HSE_bypass
. 3 I !
PB[7:0] ¢ <)i> g e C RCC
= Reset! & clock control
pC[1:0] LSE XTAL 0SC [Tosc32_IN
= 32.768KHz ~ |Losc32_out
X PLTTTIT
INT_CTRL System and peripheral
clocks, System reset
EXTI ‘ ' _ CH1~CH4, BKIN,
TiM1 j\>CH1N’“CH3N, ETR as AF
from peripherals S-AHB TO S-APB ‘
M C— Tmua :“ > CH1as AF
IN+ COMP1
IN- ¢ — %
out CoOMP2 %
0|
8N [ aoc  |ifF(——
" e K
o
[
\,/\:l‘> USARTL RX,TX,RTS,CTS,
CK as AF
pwrR K —>
MOSI,MISO,SCI<\:
NSS as AF svscrG [ ——)
peamcy K— (—D ra j‘> SCL,SDA
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

B 1-1 IhaetRk
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2. 1))

2.2.

2.3.

HE 1t 1A

Arm® Cortex®-MO0+ PI#%

Arm® Cortex®- M0+ E—2r A TSHIMAURIAEIZIHIONI 1% 32 fiZ Arm Cortex SHBSE, ERFEA
RIRGT BEREL, B

n SR, BTEImE

m BRI, HEET

n EEREEES

Cortex-M0+ 4MBEEE 32 fpuiz, ERFIDIEEMACE, 7 2 RAVKAODEEEEN, (HBSEITrE
(BRARGSSER AN, IROSHEE, AARETRARE, BT 32 AEEmiHEN
FREBSEMO S AR, LU 8 (R 16 A B I O,

Cortex-M0+ S—/NERIRRTHHEHISE(NVIC) EEHES,

Fhtiss

F R SRAM, 18iZ byte (8 fi7). half-word (16 {32)8Z word (32 {:1)BI/AZET 1A SRAM,
FRER Flash, 85 2 MNRERMIEXISERK:
B Main Flash X1, 24 Kbytes, FIFFERFEFBRANE, SHMTLIRIEEFPEETLIRE
K 4 Kbytes load flash {EJ9 User bootloader {555,
m Information 15, 768 Bytes, BEIELATERS
— Option bytes
— UID bytes
— Factory Configuration bytes
— USER OTP memory

X4 Flash main memory RGP EIFELA T TLFLH

®  write protection (WRP)¥=H, ARG LEAEENSERIE(RTIEFFiERSE5 PC AUREL). SR
HIS/IMRIFERAIA 4 Kbytes,

m  Option byte SRR, EiJAIREBGHRIT.

Boot &3

BB ERI nBOOTO/ nBOOTL(fFALTF Option bytes &), ANEZE=FARENEMEN, WTFERR:
% 2-1 Boot it&

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit | Boot memory size ==0 Boot memory size I=0
X 0 Main flash S5/ Main Flash [3z/)
0 1 SRAM E5f SRAM 25/
1 1 N/A Load Flash J5&)
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2.4. WBHhRESR

CPU ZaNEENARRITHRERS HSI 24 MHz, ERFIETEIAENREE R AR HRERAR SR
R, ATLUGERAASHE

B 24/8/4 MHz AJECERINESEEE HSI BdH,

m —/32.768 KHz AJECERIAEE LSI A,

B 4 MHz ~ 32 MHz SNSBHINATER

W 32.768 KHz LSE BJ$4,

AHB Bt el LIET R $0o50, APB Bd$ el LAET AHB FFh4540. AHB F APB FIHRRESH
24 MHz,

HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock

LSIRC to IWDG,
32.768kHz g

to PWR
32.768kHz LSE .
EPSCCBZ IN Clock
detector To AHB bus, core, memory N
AHB . v
L | pRrESC l FCLK Cortex free-running clock >
LSE /1, 2..512 To Cortex system timer >
LSl
HSE
APB .
PCL To APB periphrals
MCO SYSCLK — PRESC 2
—=2—[.128 /1,2,4,8,16
HS PCLK

HSIRC | LSE to LPTIM
24/8/4MHz LSI "

PCLK
to COMP
e
LSG
HSIDIV peL
LSE to ADC
HSH >
[]—FAG HSE | |SysCLK |
LSI If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

Bl 2-1 RERItPEEaE
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2.5. BEEE

2.5.1. HBFIEE

Veea Vcca domain
[ aoc | [ comp |
J [Lse] [Lsi] [hsi]
> FLASH
Vobp domain
Vcc domain
o | [ eon
vee[ o VR Voog, ’ CPU Core/Digital Peripherals
°e Voo ’HSI_lOM‘ ’ I0_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER ‘
veao Vccio domain
VDDA 10 Ring ’ PWR_Acon‘ ’ RCC_Acon ‘
{4 DDP
PWR_CR1[18] SRAM
VDDA
2-2 BBRIEE
R 2-2 HFIEE
wS 5l HiRE it
1 Vee 1.7~55V | BUEREMNSHIZHER, EAEERA: SoRIE,
2 Veea 1.7~55V | GREPDEHIMERMEE, KB T Vec PAD(BAIRITERIRAIR PAD).,
3 Vccio 1.7~55V 4510 88, kBT Vcc PAD

2.5.2. HjFEls

2.5.2.1. ETHBE{(POR/PDR)

ARt Power on reset (POR)/Power down reset (PDR)IERR, A 51t B TFEEMN, 1Z1iE
REZMENZ TEMRE LIE.
2522 RESRBOR)

f&7T POR/PDR 4, RS T BOR (brown out reset), BOR {XEJLUEIT option byte #H{T{EEERNF< T

2{F.
% BOR ##TFAY, BOR HISERILUEIT Option byte HHTIEE, B EFFI RGN AR AT LA IH
A&,
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2.5.3.

254,

2.6.

2.6.1.

A
VCC
VBORRS f--——-——————————mmmm
7777777777777777777777777777777777777777 VBORF8
VBORR7 |f—---==—-——————————-
—————————————————————————————————————————— VBORF7
VBORR6 [-====-====—————————
———————————————————————————————————————————— VBORF6
VBORR5 |—=-—=--======-=—~
————————————————————————————————————————————— VBORF5
VBORR4 [-—-—=-—-—-————-
——————————————————————————————————————————————— VBORF4
VBORR3 |-----------
——————————————————————————————————————————————— VBORF3
VBORR2 |------=---
************************************************* VBORF2
VBORRL F—---=--—
********************* ‘***************************** VBORF1
VPOR |------ { !
—————— Le==—= === =L t-\ VPDR
I | P! t
—. >
1 I [
I i |
I
tRS'I'I'EMPq(—N‘ } } !
I T T
I i |
Reset with BOR off : ‘ | | 17
|
tRSTTEMPO[¢—> [ {
|
Reset with BOR on ! } I
(VBORS VBOR1) [ I i b
777777777 POR/BOR rising thresholds
777777777 PDR/BOR falling thresholds

2-3 POR/PDR/BOR 58
BERTDES

AR B EETRE:
B MR (Main regulator)fEts B IE G TIRSEHRIE TIE,
B LPR (low power regulator){E stop #22, F, IEHE(RINFEALRE,

{RINFEIRET
SHEEROSTER 2, B 2 MEFEER:

B Sleep mode: CPU B3¥hXiF] (NVIC, SysTick EI{F), IMEAILAREARIFIIE. (BN RFERE

R TARRIIER, AR TSR RIANZIER)

B Stop mode: iZIER T SRAM FISTFSEMANAFIEF, HSIXF, GPIO, IWDG, nRST,

BJLAKREE stop =3,
S
CRWRITRMEN, H3IE: BREMNRREN.
=B =1 ]

BIREMAELTLAMER Freat:
m  THS{ (POR/PDR)
B X/EEfI (BOR)

LPTIM
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2.6.2.

2.7.

2.8.

2.8.1.

2.8.2.

RREM

L TSR, FERREN:
NRST pin F9EAI
JRS7EBITBER (IWDG)
SYSRESETREQ #4E1I
option byte load E{if (OBL)

BREBARBE GPIO

N GPIO Fa LA AERE I (push-pull 55 open drain), #IA (floating, pull-up/down,
analog), YMEEFTIEE, BIENHISEFRSE 1/0 OBCEINRE.

AR B

PY32F002B-C i@id Cortex-M0+ SMIE=sAERAYKEFUEHRE (NVIC) Fl—NT RHE/EHH=HIRS
(EXTI) RAESRE.

FREfr=ElRS NVIC

NVIC 2 Cortex-MO+ ZMEESNEREIBES IP. NVIC RILASMER B IREEFMNEBAY NMI (Aa] Rk inF0
Bl FER/MERRRT, LAK Cortex-MO+ PIEBRE. NVIC 12t 7 RIFAMLRETE,

ShEERZO S NVIC IEBRBE AR T PR HFIER R RTARSS GIFR(ISR) B Z ERIEER, ISR

AEFIE—NEERT, FHENVIC I— N EBIE, EHITH ISR NREEIHERRERENN

FBEREEN ISR FSAERKH.

INRBIMARNPETSEGRE, MR ROFRTEEHRNIFESFHNN, FHEEIANSITRIIFRT

EEESRIN, B—FMEAFRAEE(tail-chaining), HMN—NSIEFERM ISR IRER, ARRB
—MERAEMITRD ISR, SRS AU EAILMERS R HERA$E. XD TR, S TH

TR,

NVIC 454

B {TRERT AR

B 4 RFRSER

B 571N NMIE AR

B XZFF 18 NEI RS NBHET

B 3% 10 ) Cortex-M0+ BE

B SRR TR TR TR R

B ERHE(tail-chaining) it

m E4hiTEEeR

i RHRER EXTI
EXTHEMTAIRYBRLSARIRIENE, FELIEREM stop RIUIREERF=EIRBESRIT
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2.9.

2.10.

2.10.1.

2.11.

EXTIHZFIRREZ NBE, BiERS 181 GPIO, 24 COMPftH, IR LPTIM IZEE(ES. H
GPIO, COMP BILAECE FFHA. THEBSIUERA. {HA GPIO E5EITEFESEEN EXTIO~7
BiE.

B EXTI line EBRTLAUBIE 7287 B,

EXTI $zHI 88 0] LUK L PO BRRT S R ARG AYRK T .

EXT! E=HIS8 PSS ERMES B, AR stop BT, MEBBEMNEIHERIGEE S HESR IR
FEROSRIR, =& RBIS[RE-RTHY GPIO F1ZE4,

IREEHRER ADC

GHES 1112 {URY SAR ADC, ZIERGZESIRF 11 NMERBE, 81F 8 MIMNPBEER 3 NHERE
B, SEEESEAREE (1.5V, 2.048V, 25V) & Ve iR,

WNEPBEEIE: Ts.vin, Vererwt, Vecl3,

BEENEEEX T LORENSIR, B, Al NESER, BREREHEEAXTHEETTH
16 (BUES 7.

&P watchdog FeIFM ARG IR EMNRBEEL T AFPEXEHEREE,

ADC LIl 7 SR FiEfT, AIRSMRIKRITNAE.

TESRIEEETR, TEiReioR, 1ELRAEHREETR, 181 watchdog RYFEHRER EHR H SHERT T =4 S RfiE K.

Eb k28 (COMP)

A EEREALLIREE (general purpose comparators) COMP, tBEILAS timer A& E—#SER. Lt
REsRT LA AN TR :

B FEIESMA, FERIIFEIRRIREEIDEE

m EHESED

B H4535RE timer B PWM fHHIERzRT, Cycle by cycle FIEB R EHIEIEE

COMP =43¢
B SNUREBREYEBNESHE M, LS RIEMEREEE
— & 1/0 pin

—  HIR Vec MBI ERMAHY 15 MO EE(1/16, 2/16 ... 15/16)
— SEBFEIEEAREBE (1.5V, 2.048V, 2.5V) B VccEIR, B ERAEN 15 M9
#{E(1/16, 2/16 ... 15/16)
B EHETLAERER /0 S timer FIBIATEfLA
— OCREF_CLR &4 (cycle by cycle BIEB7#zHl)
—  JRE PWM shutdown BIRIZE

&> COMP BEFhlF=4ErES], AIECHRMEIIFERTC (sleep 230) HIIRER (@i EXTI)
E B 28

PY32F002B-C A EERS 2RAF LN FaRAT

12/43



PY32F002B-C RFISUEFAR

* 2-3 TEREREFE

E S TERYES fi2E R b HIR/ELBEIE BiMaith
= = [=] = —tl —Fr
=N ERTES TIM1 16 {iI hoha3 1~ 65536 4 3
1BFAERY S TIM14 16-3L r 1~ 65536 1
2.11.1. SFENZE

2.11.2.

2.11.3.

2.11.4.

BRERER(TIM1)H 16 (AFAIRIZDIMEIRN Bohaaiit#E8EmM. Sl RESMHZEg, &
& MAESGARRDNKTKENE, SEFERHErE@ER. Bl PWM, HIERENN
B#h PWM),

TIM1 €45 4 MRSOEE, FBfE:

BRI

iR

B PWM FFEGBSEE ORI TFHER)

B BRI

SNR TIML EEB AR 16 (HATES, WEBES TIMx itRIesERHE. MREBH 16 i PWM
RERE, WEBLAEHIEES(0 - 100%),

£ MCU debug #2=(, TIM1 AJLUREEITEL,

EEERZHIR timer FFEHE, FHiE TIM1 RIS AT ESHEREIRE S EABITRTEE—ET(E, LASCHL
S a R,

1B ERT =R

B EFAERTEE TIM14 A YRIETISSNESIKENAY 16 M B RhaEE 4428 1aK.
B TIM14 B 1 MRIEERTERABEREEIEE, PWM s sEpkfiE{iEH .
B 7£ MCU debug 182z, TIM14 aJLUARZELTEL.

{RINFEERTER

B LPTIM /916 fyM Eit#ies, €8 3 {Ufioimes. RIFRRITEL.

B LPTIMBJLAECE A stop ERAIREETR,

B 7f MCU debug 18z, LPTIM aJLUREITENE.

IWDG

SR REER T —MRE PRERRR (TR IWDG), ZIEREEERENR. IFEHN RGNS
. IWDG RIFHRRH FRALBUERAITIEEREL, HATEESAZHEER timeout ERALR RS
=LA

B IWDG H LS| f2fthdeh, XHEFRIMEERTE Fail, BEERFIIE.
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2.11.5.

2.12.

B IWDG EIEAFE watchdog fFAENAZIMIEILITRE, FETRESAIRT FEHERSIRIN

Fa.
B &S option byte BY¥EHI, BJLAERE IWDG RS,
B IWDG 2 stop BXAIMGERR, LASMAYSUIREE stop R,
B 7 MCU debug &%, IWDG SJLUFRLEITENE.

SysTick ERIEE

SysTick I+ S IR TERHRERA(RTOS), (BBALIBIFRERR TR,
SysTick 43t :

B 24 f7E TR

m EXEGEE

B JHEERICE] 0 BRI Al (AT BER)

1°C #0

I2C(inter-integrated circuit)S&Z IERAITHIRRFIERTT 1°C B4, BRHSENINEE, EHAE 1°C

REAFERIINE. . (hEFIRTF. SFRESm), HRIEFM).,
12C 4514
B Slave ] master &z,
B ZEHIHEE: BJLMM master, tHRTLA slave
B SOEAEETERE
—  FoEE(Sm): Bk 100 kHz
—  ByEER(Fm): Sik 400 kHz
m  {EJ3 Master
— 774 Clock
—  Start 71 Stop BIF=4E
B {Efgslave
—  AIYRIEAY 12C HEhEAS
—  Stop (AIKRIL
7 (SR
1BFAI #&(General call)
RSIREAL
—  RIEAERUESIREAL
—  FtERTRiRESAL
—  I2C busy tr&fi
B RIS
— Master arbitration loss
— HEUEEREHISAY ACK failure
—  Start/Stop $&1%

—_
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2.13.

Overrun/Underrun (BF$HH71<INEE disable)

FIIEAIRS SR TRE
RHEEN
RIS AR iR TN RE

BRARS REWERRR USART

BRRL RIS AR (USARTIRM T —FRIERITTESER TUANENRZ R BB TEIRBTURIIMERIR
BZETEWN T HIESHE, USARTHIBS SRR A LSRR RIS RILRE,

EXFRSRRBEMFNTRLEE, BERIrStEREE.

SIF B R ERIG .
USART4FM4:

EWNTRLBE
NRZ tfEfSl
AJECE 16 f2E0E 8 TR, IBINEREMI TSR ERREE
RIEFREE AR RIERATR,
EtmpEEE Sl
FIYRIZRIEUEIRE 8 EE 9 i
AIECERISLEAL(L Bl 2 ()
BRI AR S @R RIRT #atHIhaE
BRI TR
IRSTAYAIEARI EREL

B

MRS

BT buffer #
&% buffer 2
1EimsER

n SRR

RIENEEAL
MR WER 1 TR0

B HRSHISRRTR

CTS %
RIEES T
Tl s s
imHEEIR

IUE=1ES

ISR

aMTEIR

Bk 4.5Mbit/s
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m ZHEREE
—  SNSEHEAPUED, NUBEAEREAE
m AEHERIUGEE B SRR RSAE

2.14. BR{TIMEEDO SPI

BITIMSEO(SPYATFS R E/MRRELFENT. €T, BTREPNSETANBE. O
BCERERI, HAINEBMIRERAEEIH(SCK), EOXEUZERER L TLE.
SPIFFIEUNT

Master & slave &I

3 W T EE1E

2 W T EEER(ENAEEL)

2 HB T ESER (TN AEIES)

8 \[EkE 16 frf&iamussE

XIESFEEL

8 MNERIVBIFERMDIRRE(FZAS 12 M)

MRTURR (KA 3 M)

FREElAIMETC YR AR EE 1T NSS 18 /M REElRINESHER
Bl YRR BT AR RO

BIYRIERYEIEINF, MSB 7ERIEL LSB 7Rl

AR SRR E RIS

SPI BEITIREIRE

Motorola &z

a5 iRy e, dE

2132 fZ Rx #1 Tx FIFOs

2.15. SWD

ARM sWD#EO TR ORI TRIERES] PY32F002B-C,
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.Sl B &

PA5 O 1 20 [ PA4

PA6 T 2 19 I pA3

PA7 O 3 18 [ PA2-SWC
PCO-NRST O 4 8 17 B pAal

Pc1 O 5 % 16 P PAO

PB7 o 6 % 15 H PBO

Vss O] 7 = 14 Dpe1
PB6-SWD O] 8 13 P pB2

Vece ™ 9 12 1 pPB3

PB5 & 10 11 P PB4

[E] 3-1 TSSOP20 Pinout1 PY32F002BF15P6-C (Top view)

* 3-1 5|HENHARIEIFS

xB s EX
S Supply pin
G Ground pin
i MESic)
I/O | Input/output pin
NC | TENX
COM | IEE 5V im[, IFRAEHIMNGIHINGE
Im 454
RST | -
==} - PRAFEEAIRAE, AARMEROERESMANZE, FEUBA
— SRTEE | - 1Bid GPIOX_AFR ZFa81R0TRE
i Be
BANTHEE | - BT IMR S rRe B R aFReaTheE
& 3-25|HIEN
EDEES
iRCITNEE
B
§ Siu iIDE iIDE‘
a = = SFEE FihnThiEeE
3
|_
1 PA5 I/O COM USART_CK
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ESE .
imOThEE
B
L Eﬁ‘i eKK ﬂu
o I I
N & & -~ -~
% Emmﬁu BﬁIJI]I}Jau
)]
N
|_
TIM1_CH1
TIM14_CH1
SPI_NSS
ADC_IN3
PAG6 I/0 COM USART_TX
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
PA7 I/0 COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
NRST
PCO-NRST ) ) I/0 RST TIM1_CHIN
ADC_IN5
EVENTOUT
PC1-OSCIN l[e} COM SPI_MISO OSCIN
SPI_MOSI
PB7-OSCOUT I/0 COM OoSscouT
TIM14_CH1
Vss S Ground
SPI_MISO
USART_TX
PB6(SWDIO) (@ IO COM ADC_ING6
I°C_SDA
SWDIO
Vce S Digital power supply
SPI_NSS
USART_RX
PB5 l[e} COM
TIM1_CHS3
TIM14_CH1
USART_TX
PB4 10 COM I2C_SDA
TIM1_BKIN
USART_CK
I2C_SCL
PB3 I/0 COM
TIM1_ETR
CMP1_OUT
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SEES "
iROINEE
B
L =11 K ]
o I I
N & E - -
% Emmﬁu BﬁIJI]I}Jau
0
(%)
|_
SPI_SCK
USART_CTS
13 PB2 /10 COM
TIM1_CHIN
TIM1_CH3
USART_RTS
ADC_INO
TIM1_CH2N
14 PB1 /10 COM CMP1_INP
TIM1_CH4
CMP1_INM
MCO
SPI_SCK
USART_CK ADC_IN7
15 PBO /0 COM
TIM1_CH2 CMP1_INM
TIM1_CH3N
SPI_MOSI
16 PAO /0 COM
TIM1_CH1
SPI_MISO
17 PAl1 /0 COM
TIM1_CH2
USART_RX
I2C_SCL
18 PA2(SWCLK) &) 3 110 COM SWCLK
TIM1_CH4
CMP2_OUT
USART_TX ADC_IN1
19 PA3 110 COM CMP2_INP
TIM1_CH2
CMP2_INM
USART_RX
ADC_IN2
20 PA4 110 COM TIM1_CH3
CMP2_INM
TIM14_CH1

. %% PCO 8{#& NRST/SWDIO Zi&id option bytes #H{TEE,

. Ef\If5(option byte BLE 0/0,0/1,1/0 i), PB6 F1 PA2 B pin #ECE /A SWDIO 1 SWCLK AF IgE, Bi&
WEBERIERFE. fEEWERTRIEEEHRAE.

. E{uf5(option byte BgE7Y 1/1 ), PCO F1 PA2 B4 pin #ECE /9 SWDIO 1 SWCLK AF IHEE, RIEWER
FHiEPR. EEWERTHAEEHRENE.
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3.1. w0 A SERBIIeEMET
% 3-3 im0 A SFThREmET
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIM1_CH1 - - - - -
PAl | SPI_MISO - TIM1_CH2 - - - - -
PA2 SWC USART_RX | TIM1_CH4 - CMP2_OUT - I2C_SCL -
PA3 - USART_TX | TIM1_CH2 - - - - _
PA4 - USART_RX | TIM1_CHS3 - - TIM14_CH1 - -
PA5 - USART_CK | TIM1_CH1 - - TIM14_CH1 - -
PA6 SPI_NSS USART_TX - - - - - EVENTOUT
PA7 | SPI_MOSI | USART_TX | TIM1_CH4 | USART_RX MCO - -
3.2. w0 B EMIIeEM &
& 3-4 w0 B SFATIALEY
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI_SCK USART_CK TIM1_CH2 TIM1_CH3N - - - -
PB1 - USART_RTS | TIML_CH2N | TIM1_CH4 MCO - - -
PB2 SPI_SCK USART_CTS TIM1_CHIN TIM1_CH3 - - - -
PB3 - USART_CK TIM1_ETR - CMP1_OUT - I2C_SCL -
PB4 - USART_TX TIM1_BKIN - - - IZC_SDA -
PB5 SPI_NSS USART_RX TIM1_CH3 - - TIM14 CH1 - -
PB6 SWD USART_TX SPI_MISO - - - IZC_SDA -
PB7 SPI_MOSI - - - - TIM14 CH1 - -
3.3. w0 C EMIeEM et
% 3-5 i C SFATHALMS
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO SWD - TIM1_CHIN - - - - EVENTOUT
PC1 SPI_MISO - - - - - - -
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4. 1% fiff 25 BR 59

OXFFFF FFFF
__User space
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
IOPORT
0x5000 0000
Block 5
0x4002 3008
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 587F
0x8000 0000
APB
Block 3
0x6000 0000 0x4000 0000
X
Block 2 Foserved OXLFFF FFFF
0x4000 0000 Reserved X
- Ox1FFF 0200
Factory config. bytes
Block 1 r fie b Ox1FFF 0180
t . byt
a ory.con & Dytes Ox1FFF 0100
Option bytes Ox1FFF 0080
0x2000 0000 SRAM uiD Ox1EEF 0000
Reserved
Block 0 0x0800 5FFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 5FFF
dd bl Load flash/
Addressable space
P SRAM 0x0000 0000

Bl 4-1 ffiizRaRgs
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& 4-1 TfEssithur

Type | Boundary Address Size Memory Area Description
0x2000 C000-0x3FFF FFFF | - Reserved® -
SRAM
0x2000 0000-0x2000 OBFF 3 Kbytes SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - Reserved -
Ox1FFF 0280-Ox1FFF 02FF | 128 Bytes USER OTP memory EFrBRPEIE
TZRY trimming FWE(S HSI

Factory Configuration

Ox1FFF 0180-Ox1FFF O1FF | 128 Bytes b triming £E). LSRG
ytes
B
o FH AR IR HSI
Factory Configuration
Ox1FFF 0100-0x1FFF 017F | 128 Bytes b triming #@E. flash IBSHS
ytes = N
[BECESEL
. o AREE(4E option bytes
Code | Ox1FFF 0080-Ox1FFF OOFF | 128 Bytes Option bytes N
ac
Ox1FFF 0000-Ox1FFF O07F | 128 Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF | - Reserved -
0x0800 0000-0x0800 5FFF 24 Kbytes Main flash memory -
0x0000 6000-0x07FF FFFF | - Reserved -
HRHE Boot ECEIEHE:
1) Main flash memory
0x0000 0000-0x0000 5FFF 24 Kbytes -
2) Load flash
3) SRAM
1. ¥RnEA Reserved NZ[E), TTiRHITER(E, 1 0, Hr=4 response error,
xR 4-2 NS FERIIE
Bus Boundary Address Size Peripheral
O0XEO000 0000-OxEOOF FFFF | - MO+
0x5000 0C00-Ox5FFF FFFF | - Reserved
0x5000 0800-0x5000 OBFF 1 Kbytes GPIOC
IOPORT
0x5000 0400-0x5000 O7FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved
AHB 1 Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
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Bus Boundary Address Size Peripheral
0x4002 2000-0x4002 23FF 1 Kbytes Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1900-0x4002 1BFF Reserved
1 Kbytes

0x4002 1800-0x4002 18FF EXTI

0x4002 1400-0x4002 17FF - Reserved

0x4002 1080-0x4002 13FF Reserved
1 Kbytes

0x4002 1000-0x4002 107F RCC

0x4002 0000-0x4002 OFFF - Reserved

0x4001 5C00-0x4001 FFFF - Reserved

0x4001 5880-0x4001 5BFF Reserved
1 Kbytes

0x4001 5800-0x4001 587F DBG

0x4001 3C00-0x4001 57FF - Reserved

0x4001 381C-0x4001 3BFF Reserved
1 Kbytes

0x4001 3800-0x4001 3018 USART1

0x4001 3400-0x4001 37FF - Reserved

0x4001 3010-0x4001 33FF Reserved
1 Kbytes

0x4001 3000-0x4001 300C SPI1

0x4001 2C50-0x4001 2FFF Reserved
1 Kbytes

0x4001 2C00-0x4001 2C4C TIM1

0x4001 2800-0x4001 2BFF - Reserved

APB 0x4001 270C-0x4001 27FF Reserved

1 Kbytes

0x4001 2400-0x4001 2708 ADC

0x4001 0400-0x4001 23FF - Reserved

0x4001 0220-0x4001 O3FF Reserved

0x4001 0200-0x4001 021F 1 Kbytes COMP1/2

0x4001 0000-0x4001 01FF SYSCFG

0x4000 8000-0x4000 FFFF - Reserved

0x4000 7C28-0x4000 7FFF Reserved
1 Kbytes

0x4000 7C00-0x4000 7C24 LPTIM

0x4000 7400-0x4000 7BFF - Reserved

0x4000 7018-0x4000 73FF Reserved
1 Kbytes

0x4000 7000-0x4000 7014 PWR

0x4000 5800-0x4000 6FFF - Reserved
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Bus Boundary Address Size Peripheral

0x4000 5434-0x4000 57FF Reserved
1 Kbytes

0x4000 5400-0x4000 5430 12C

0x4000 3400-0x4000 53FF - Reserved

0x4000 3014-0x4000 33FF Reserved
1 Kbytes

0x4000 3000-0x4000 0010 IWDG

0x4000 2400-0x4000 2FFF - Reserved

0x4000 2054-0x4000 23FF Reserved
1 Kbytes

0x4000 2000-0x4000 0050 TIM14

0x4000 0000-0x4000 1FFF - Reserved
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5. BRIFH

5.1. Wi &R
BRAESFIRIAEE, FrEMIEBEEBLL Vss AEE.
511. mIVENRXE
PRARERIREE, ESTEINEIRE Ta =25 °CFll Ta = Tamay NHETHIS FEFEEATHE, (RIEESA
ANERE. HEBBEMTEIREE MARIR/IMEFIRAE.
BEFRIETARABSMER. RIMAFEF/E I 28809808, REATHHTN., &IFIRX
HESEFTHANLN, B EBIISE R =ENINERE.
5.1.2. HBYE
PeAESRIREE, HARVEURRET Ta =25 °C 1 Vce = 3.3V, XEEURNATEIHESKZTML,
EARIAY ADC IEEHEREEN—MrEURAIREE, TEAERETE TSR], 95%aEHIRE/N
FEFLEENEE.
5.2. BAWRATMEE
WRIESH EBE LA TERBSE HEINENRAE, TaeaSEE KA MR, XBEREFHTER
BEAZAEENSE, HARREELRETSFNINEHRERR. KB FAERKERME T I8ER,
& AT S,
= 5-1 BBERAED
s g =/IME mAE | B
Vee HNERIE(HEBERIR -0.3 6.25 \%
Vin Hfth Pin AU NEEE -0.3 Ve + 0.3 \Y
1. EBJE Vec FiE Vss 5 | Ia iz 2/ MR i EEINAYMEER R F L.
%E 5 2 EEI}IL#‘IHE
s g mAE | B
lvee TR Vee pin BOS BB (HRIFBIR) W 120 mA
lvss TR Vss pin IS EBRGRHEERR) © 120 mA
{2 10 B ERR 80
lioeiny mA
{F2 10 RIRIEEIR -20

1. EBJR Vce FOHB Vss 5 [ RIALR

EREINIRVPEERAIHERRE L.
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* 5-3 BERME

ws iR =4 #E Eafy
Tste FiEERETE - -65 ~ +150 °C
To TERESEE - -40 ~ +85 °C
5.3. ITERHE

5.3.1. BREIFESRH

& 54 BATEFRM

75 e =4 =ME | RXE | B
freLk &R AHB BIEPTER | - 0 24 MHz
fecLk &R APB RS | - 0 24 MHz
Vce tnEL{EEBE - 1.7 5.5 \
Vin 1O HINEE - -0.3 Veet0.3 |V
Ta NRRE - -40 85 °C
T =8 - -40 90 °C

5.3.2. LETHI{EFRHY

= 5-5 FEEMNIRETIERM

7= 88 4 =IME | RAE | B
Vee EFHE=R - 0 %)

tvee ps/V
Vee TREHERER - 20 0o

5.3.3. RIREMMEHRIFHE

& 5-6 WERENIERSFE

i) Eo | =4 BME | HBYE | RXE | B

tRSTTEMPOM gﬁ‘zigﬁmﬁj - - 4.0 7.5 ms
lnba pit} 1.5 1.6 1.7

V/POR/PDR LE/TERESMRE
TS5 1.45 1.55 1.65@

VpbRhyst!! PDR iR - - 50 - mvV
BOR_LEV[2:0]=000 (LFHH) 1.7@ 1.8 1.9

VBOR BOR [FR(EFBE BOR_LEV[2:0]=000 (TF&iE) 1.6 1.7 1.8@
BOR_LEV[2:0]=001 (_EFHE) 1.9@ 2 2.1
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) Eo | = BME | HBE | RXE | B
BOR_LEV[2:0]=001 (FF&IE) 1.8 1.9 2 v
BOR_LEV[2:0]=010 (_EFHE) 2.1@ 2.2 2.3 \Y
BOR_LEV[2:0]1=010 (FF&E) 2 2.1 2.2 v
BOR_LEV[2:0]=011 (LFHE) 2.3@ 2.4 2.5 \Y
BOR_LEV[2:0]=011 (TB&iB) 2.2 2.3 2.4 v
BOR_LEV[2:0]=100 (LFHH) 2.5@) 2.6 2.7 \Y
BOR_LEV[2:0]=100 (FF&E) 2.4 25 2.6@ v
BOR_LEV[2:0]=101 (LFHH) 2.7@ 2.8 2.9 Y
BOR_LEV[2:0]=101 (FF&E) 2.6 27 2.8@ v
BOR_LEV[2:0]=110 (LFHE) 2.9@) 3 3.1 Y
BOR_LEV[2:0]=110 (F&iB) 2.8 29 3@ v
BOR_LEV[2:01=111 (LFHR) 3.1@ 3.2 3.3 \
BOR_LEV[2:01=111 (F&R) 3 3.1 3.2@ v

V _BOR_hyst BOR iRi® - - 100 - mV

1. ERMHRIE, AEEFFUIE,
2. MIEETERER, FMEEFHU.

5.3.4. T{FEHBRIFHE

* 57 Iz{TEER

&2
ealad B
Hs . — T T L | Bk |
RiEHIth SR X838 | i517 | SMEIPh | FLASH sleep @
ON DISABLE 1.10 -
24 MHz
OFF DISABLE 0.90 -
ON DISABLE 0.70 -
HSI 8 MHz mA
OFF DISABLE 0.50 -
ON DISABLE 0.45 -
Ipp(run) 4 MHz While® | Flash
OFF DISABLE 0.35 -
ON DISABLE 160 -
32.768 kHz
OFF DISABLE 160 -
LSI MA
ON ENABLE 108 -
32.768 kHz
OFF ENABLE 108 -

1. HEETEZER, AEEFPUL.
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X 5-8 sleep IRILETR

E S
7S HBEY | RAE | 8
Rindp 2 E MREIEh | FLASH sleep
ON DISABLE 0.80
24 MHz
OFF DISABLE 0.50
ON DISABLE 0.45 -
HSI 8 MHz mA
OFF DISABLE 0.35
ON DISABLE 0.35
lop(sleep) 4 MHz
OFF DISABLE 0.30
ON DISABLE 159
32.768 kHz
OFF DISABLE 159 -
LSI MA
ON ENABLE 85.3
32.768 kHz
OFF ENABLE 84.8

1. BEETEZER, AMEEFPU.

% 5-9 stop R

=i
=] : HREO RBAE By
Vee MR/LPR LSI IMG AT Eh
MR - - 75.3
IWDG+LPTIM 1.70
Ipp(stop) 1.7~55V ON i} MA
v IWDG 1.70
LPTIM 1.70
OFF No 1.50

1. BIEETHEZER, AMEEFPU.

5.3.5. (RIMEIRIIAERRTE

2 5-10 {RIDFEETUIREERT(E]

s sHY FH BRFHE mAE | B
twusLeep | Sleep BYMREERT(E] - 0.6
fwsron StOp‘E’\Jﬂﬁe MR fite8 Flash F#I4TFERF, HSI(24 MHz) 64 _ Hs
B2 YER R GRS
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s SHO =4 BIRYEH mAE | B
Flash FHITFERF, HSIERES
LPR {&F8 10.6
Bt (24 M)
1. IREERTIERTNE RN IGEERT B R E R ERERNE —&KIES.
2. HIRETERER, FEErhli.
5.3.6. 4YMEBATIEHEISIE
5.3.6.1. JMEREERTEh
7£ HSE B9 bypass #3{,(RCC_CR 89 HSEEN &17), MY 10 {EASMERRTERE ISR,
I 1 Tw(HseH) !
VHSEH
90%
10% ‘ %
ViseL T L ‘ T !
tr(HSE)l} | il | } LeHse) i ‘m’ 't
147 THSE 4"}
B 5-1 MBSt AT E]
= 5-11 HIEREERATEhFIE
s SHO =mIME | BIBYME | RX(E | B
fHSE_ext FAPSMERET EhsER 1 8 32 MHz
VHSEH HNG | HISEBFBE 0.7* cc Vce \Y
VHsEL BING |FMREE B E Vss 0.3*Vec | V
tw(HSEH
t e 0 NS EREAORT ) 15 ns
W(HSEL)
tr(HsE) R
BN _LEF AR 20 ns
tiHsE)

1. BIRHRIE, AEEFFU,

5.3.6.2. JMERIRERTEH

£ LSE RY bypass #&Zz(RCC_BDCR HJ LSEBYP Ef\), & REHREEIRBIELETIE, $8MNAY 10

{EIRAER GPIO fiEF.
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1 1 Tw(sen) 1
VLSEH
90%
10%
VLSEL
5-2 HMNEBERATEPRT R E
& 5-12 HMEMERIERATERAFI
9= sHO mIME | HEBE | ®RX(E | B
fLSE_ext P4 NERRT o - 32.768 1000 kHz
VLSEH BN |HSEBFEEE 0.7*Vce - - \
ViseL BING |FMREE S E - 4 0.3*Vec | V
tw(LsER) .
BN S E{RAIRTIE 450 - - ns
tw(LsEL)
tr(LsE)
BN EF AR E] - - 50 ns
tiLsE)

1. BIRHRIE, AEEFFUE.

5.3.6.3. JMERIEERE

BILABIESME 32.768 kHz RURMMIBEIEIRES. ERAF, RAEMABESNIZRIRRELIER, X
BRI LA A S e ER B R/ ML,
& 5-13 SMEBERIERER M
s sH FH© RIME | HBYEC | RXE | B
LSE_DRIVER [1:0] = 00 - 100
LSE_DRIVER [1:0] = 01 - 700 -
Iop®™ LSE IhiE nA
LSE_DRIVER [1:0] = 10 - 1200 -
LSE_DRIVER [1:0] = 11 - 1600
tsuese)® @ | [FEHATE - - 3 - S

1. BNERIERRIFEET HIERS A EIEFM.

2. BIRIHRIE, AEEFFHNIE,

3. tsuese@MNBREBERD AR IMRHAZIREREEIE, sRtRERAERSSUEN, FE&HF i
IREBRTRESBRAER

4. BIEETHERER, AMEEFHNL.
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5.3.7. PEBEIREIHRIE HSI $51E
= 5-14 ARSI RIS
s S8 54 BME | HBE | BRXE | B
23.83@ 24 24.17@
frisy HS $fi Ta=25°C,Voc =3.3V 7.94@) 8 8.06® | MHz
3.97@ 4 4.03@
Vec=2.0~55V 2@ ) o)
Ta=-40~85°C
Avempnsy | HSI SRERE TR veem BImESY -2@ i 2@ %
Ta=0~85°C
Vec=1.7~55V 4@ ) o
Ta=-40~85°C
frrim® HSI {ERE - - 0.1 - %
DhsiV H=EE - 45 - 55 %
tstab(Hs) HSI f2ERTIE] - - 2 40 us
24 MHz - 193 -
loosy @ | HSI IH3E 8 MHz - 110 - uA
4 MHz - 100 -
1. BIIHRIE, AL,
2. HIRETEZRER, AL,
5.3.8. PIEMESTEAIERIE LSI 151
& 5-15 PIERMERSMAT TRt
s £ 4 mME | HBE | BXE | B
fisi LS| $iuEe Ta=25°C\Vec =3.3V 316 - 33.6 kHz
TA=0~85°C -10@ - 10@
Atempsy | LSISERREER %
Ta=-40~85°C -20@ - 20
frrim® LS| MBS E - - 0.2 - %
tstabesy @ | LS| F2ERTE - - 150 - us
Iopsy @ LSI Ih#E - - 210 - nA

1. ERMHRIE, AEEFFUE,

2. BERETEMRER, FEEFFU.
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5.3.9. TFfig=sistE
* 5-16 =451

s 24 =i BIRYE mAEY | Bfi
tprog TURTERTE 1.0 1.5 ms
terasE B/ RETA] 3.5 5.0 ms

TURTZEINAE - 21 2.9
o)} mA
/RS X/ R E2BRINAE 2.1 2.9
1. EIRIHRIE, AEEFHUL,
F= 517 FESREEIREFIEIRFRT

Bs 2% =i =mIMEY | BAfi
Neno BEIRE Ta=-40~85°C 100 Kcycle
treT FUE(RIEEAR 10 Kcycle Ta=55 °C 20 Year

1. FEETFEZER, LR,
5.3.10. EFT $F%
% 5-18 EFT #&t
=] 24 4 E5 BIRYE = [ v2
EFT to Power | - IEC61000-4-4 A 4 KV
5.3.11. ESD & LU 451%
% 5-19 ESD & LU 4%

Hs S8 =i BIRME | BA(i
VEesp(HeMm) ESHEB R R (A METRY) ESDA/JEDEC JS-001-2017 6 KV
VEsp(com) SRR E(FRRIRSBIREY) ESDA/JEDEC JS-002-2018 1 KV
VESD(MM) B SHEB R IE (T 231REY) JESD22-A115C 200 Vv
LU # 7 Latch-Up JESD78E 200 mA
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5.3.12. ig[451E

% 5-20 10 545

s 88 E G BIME | BBYE | RKE | B
Vin NS EEBE Vec=1.7~55V 0.7*Vce - - v
7 WNKEBFEE Vec=1.7~55V - - 0.3*Vec | V
Viys® BRI E - - 200 - mvV
likg BN - - - 1 uA
Rpu B avi=z] 2] - 30 50 70 kQ
Rep THIEBFE - 30 50 70 kQ
Cio® SIS - - 5 - pF

1. HIRIHRIE, AEEFHRE.
& 5-21 HHEEREY
s sHO =M BME | BRX(E | B2
GPIOx_OSPEED | loo=70mA, Vcc 25.0V - 0.6
R=11 lo =50 MA, Vcc 2 3.0 V - 0.5
VoL @ COM 10 #HH{[ | GPIOx_OSPEED | lo.=8mA, Vcc22.7V - 0.4 y
BB R=01 loo=4mA, Vcc =1.8V - 0.4
GPIOX_OSPEED | loL =4 mA, Vcc22.7V - 0.4
R=00 loo=2mMA, Vec =1.8V - 0.4
lon =18 MA, Vec 2 5.0V | Vcee—0.6 -
GPIOX_OSPEED | lon =8 MA, Vcc > 2.7V Vce—0.4 -
\ R=11 lon =4 MA, Vec =2.7V Vec—0.4 -
Vou @ CONGQ lon =2 MA, Vecc = 1.8V Vee—0.4 - Y,
A
lon =12 mA, Vec 2 5.0V | Vee—0.6 -
GPIOx_OSPEED lon=4mA,Vcc > 2.7V | Vec—0.4 -
R=10
lon =2 mMA, Vec = 1.8V Vec—0.4 -
1. 10 HEEASE5|HEXHANEFIFS.
2. EETERER, AL,
& 5-22 PC HEBEFIrRER) it
s sHO =4 BME | ®RX(E | B8
VoL @ loL = 40 mA, Vec 25.0 V - 0.6 Y,
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7S s 4 BME | BX(E | B
GPIOx_OSPEEDR=
11 loo=30mA, Vec23.0V - 0.5
COM IO OD # | GPIOXx_OSPEEDR= loo=8mA, Vcc227V - 0.4
HEERSFE(12C) 01 lo.=4 mA, Vcc=1.8V - 04
GPIOx_OSPEEDR= | lo. =4 mA, Vcc22.7V - 04
00 lo.=2mA, Vcc=1.8V - 04

1. 10 =B A2E5|HEXNAKIENGFS.
2. BEETERER, AEEFF.

5.3.13. NRST 3|t

% 5-23 NRST &iMst

s 8 =4 BME | BBE | RXE | B
Vin BMNSEBYHEE Vec=1.7~55V 0.7*Vcce - - Y,
Vi S NKEE S E Vec=1.7~55V - - 0.2*Veec |V
Vhys®) B4R E - - 300 - mV
likg NIRRT - - ] 1 uA
Rpu® _iEspA - 30 50 70 kQ
Reo® THIEME - 30 50 70 kQ
Cio SIEE > - 5 - pF

1. ERMHRIE, AEEFFUE,

5.3.14. ADC $51%

% 5-24 ADC %5t

75 88 =4 BME | HBE | RX(E | B8
Ve ADC fHEEEEE - 1.7 - 5.5 \Y
lcc I fs = 0.75 Msps - 300 - UA
Cin® WEBRRERRISES | - - 5 - pF

VRrer+ = Voc = 1.8 ~ 2.0 V 0.8 3 6@
fapc FEHRRT TR Vrer+=Vec = 2.0~ 5.5V 0.8 6 12@ | MHz
VREeF+ = VREFBUF 0.375 - 0.75
faoc=8 MHz 0.438 - 29.94 us
tsamp(®) SRAERTIE]
Vec=1.8~20V 3.5 - 239.5 | 1/fapc
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75 88 =4 =ME | HBE | RX(E | 8
fapc=12 MHz 0.292 - 19.96 V]
Vece=2.0~55V 3.5 - 239.5 1/fanc
VRerINT SREEEEZAYE] 15 ) .
tsamp_setup(l) . R VRer+= Vecc=2.3~55V us
Vecl3 SREFEENZATYE] 15 - -
tconv(l) ,'E'\iﬁﬁﬁiflﬁj - - 12 - 1/fADC
teoc(l) Eﬁﬁéﬁﬁﬁﬂl‘@ - - 05 - 1/fADC

1. ERIHRIE, AEEFFUE,
2. MIEETERER, FMEEFHUL.

2= 5-25 ADC $BE"
) s = =IME BIBYE RX(E | B
VRer+= Vcc=2.3~5.5V,

EO SCERE - +5 - LSB
fabc = 0.8 ~12 MHz

. VRer+= Vcc=2.3 ~5.5V,
EG IEmiIRE - +6 - LSB
fapc = 0.8~12 MHz

o Vrer+= Vcc=2.3 ~ 5.5V,
ED ENIERMRE - +2 - LSB
fapc = 0.8~12 MHz

m VRer+= Vecc=2.3 ~5.5V,
EL RN IEEMRE - +5 - LSB
fanc = 0.8 ~12 MHz

. VRrer+= Vcc=2.3 ~5.5V,
ENOB BN - 9.1 } BIT
faoc = 0.8 ~12 MHz

1. ENRIHRIE, AEEFFE,
5.3.15. LbaxesisiE

* 5-26 LUiREssREO

s ] =4 BME | BBE | RXE | 8
Vin S NEBELE - 0 - Vee-15 |V
tstart | [BHATE] - - - 5 us
o S WM EREES - - 200 .

WENEEEENE - - 150
Voiset | SEVBAEEJE - - +5 - mV
Vhys IRiHEEE FoRiHINRE - 0 - mvV
lec TEBR - - 70 - A

1. HRIHRIE, AEEFPUE.
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5.3.16. iRE(ER=ISTE

xR 5-27 BE(ERESFHTED

s 8H mIME | BB | ®KE | B
L@ Vs 1B TFRERIZLMEE 1 +2 °C
Avg_Slope® | SEHgslee 23 25 27 | mvrc
Vo 30 °C (5 °C)RIEYERE 0.74 0.76 0.78 Vv
tstarT® HNELE TR S EIATE) 70 120 MS
ts_setup @ HiEECEERAY ADC KHFRTE] 15 s

1. HIRIHRIE, AEEFPIL.
5.3.17. NESEBEIFHT
*= 5-28 WESEHERME (Vrernt) )

s 88 =mIME | BERE | &X(E =1 vd
VREFINT HNESEBE 1.17 1.2 1.23 Y,
tstart VREFINT Vrerint IS E0ATE] 10 15 V&
Teoeff VREFINT | VREFINT JRE 2280 100 ppm/°C
Ivee Vee FFAERIERRIR 12 20 pA

1. BIRIHRIE, A4,

5.3.18. ADC WEZS®¥HEFHE

* 5-29 NESEBEFME (Vrersur) M
Bs 24 =4 mIME | HBE | RKE | 2

VREF25 25V RESEHE Ta=25°CVcc =33V | 2425 2.5@) 2.575 V
VREF20 2.048 V AESEH[E Ta=25°C,Vcc=3.3V 1.988 2.048@) 2.108 V
VREF15 1.5V NESEBE TaA=25°CVcc=3.3V | 1.485 1.5@ 1.515 Vv
Tooefit VREFBUF | VREFBUF IREE ZREY Ta=-40~85°C - - 1200 | ppm/°C
tstart VREFBUF Vrersur FIEnHATIE] - - 10 15 us

1. HIgHRIE, AL,

2. 1.5V AESEBEHEEEFRMENE: 0x1IFFF002E;
2.048V NESFHBEIEEEFHIL: 0x1IFFF0032;
2.5V AESFEHERAEEEFNUTELL: 0xX1FFF0036;
fign: Mitbik Ox1FFFO02E JEEY 16 bits FI{ER 0x1501, MIFTRSEEERBEERN 1.501 V,
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5.3.19. COMP AESFHEIFIE(4 i DAC)

* 5-28 WESEBERFM (Vrerewp)

s 24 =4 =mIME | HBYE | RX(E | B
AVabs LY mE - - - +0.5 LSB
tstart VREFCMP Vrereve BIEENETE] - - 10 15 us

1. EIRMHRIE, AEEFFUE,

5.3.20. ERIERFHE

%+ 5-30 ERTEEEFE

9= 84 =4 =IME RAE By
TN 1 - trimxcLk
tres(TIM) Eﬁj%ﬁﬁ#ﬂjlﬂ
frimxck = 24 MHz 41.667 - ns
N - - frimxeLk/2
fext CH1~CH4 R9ERT 885 MERRT R MHz
frimxck = 24 MHz - 12
ResTim TERTES DR TIM1/14 - 16 bit
1 65536 trimxcLk
tcOUNTER PEEEPIERAT PR 16 7T ENEsaT #hEEA
frimxcLk = 24 MHz | 0.041667 2730 us

= 5-31 LPTIM 54 (AIERESE LSI)

ma3sn PRESC[2:0] Bviah(E EXiHhE :livs
n 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.9456
18 3 0.2441 15997.3376
ms
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768

% 5-32 IWDG 54 (RIthizesE LSI)

g PR[2:0] mviEt(E mAEHE :livs
/4 0 0.122 499.712
ms
/8 1 0.244 999.424
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jbap] PR[2:0] s viai(E EAimt{E =1}
/16 2 0.488 1998.848
132 3 0.976 3997.696
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
5.3.21. ERO4SHE
5.3.21.1. I’C BERIEOSIE
12C #7#E 12C-bus specification and user manual fJZE3k :
B REERS (Sm): 100 Kbit/s
m BREEIL (Fm): 400 Kbit/s
RFRIZITHRIE, BifER 1PC IMRWIEMINECE, FH 1°C CLK IiFEAF FREKRNGR/IME.
& 5-33 F/)\ 12C CLK iR
s sH 54 =BME | Bfu
TR 2
fiaccikming | 12C Bx/)\BTESTER MHz
PRIRET 9
12C SDA 1 SCL ERIEBRINEIKIEE, S TE.
3R 5-34 12C BRI
s sH =IME EBAE | 8
- PRENTIE=SIDHIAIRIEIFEATE (B TRREISFEATEIRIRIE 50 260 s
AP
5.3.21.2. BR{TIMKIED SPI 451
% 5-35 SPI 4tk
s 8% ESL =IME RX(E =1}
fsck FEHUE - 12M
T SPI RiFRE A - se |
tr(sck)
o SPI R _EFHFI TR ) AR C=15pF - 6 ns
tsu(nss) NSS Z3ZRT[E] MHE, presc =2 2Tpclk ns
thnss) NSS {RIFHSIE) MR 2Tpclk ns
twisckH)
— SCK BYERFESTATIR] FEHUE Tpclk - 2 Tpclk + 1 ns
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ws 88 4 =mIME mAE 1]

tsuqmi) . X ENEL 1 -
HURENEENIATIE) ns

tsu(si MR 3 -

thou) FHEC 5 -
RN RISA 8] — ns

thes) MR 2 -
ta(so) £ = T abhal =] s 1] MAER 0 3Tpclk ns
tais(so) HEta) HEhoRAY 8] MRS 2Tpclk - ns
tv(so) R H AR E MHER (FEEBERUAZE) 0 20 ns
tvmo) R H AR E FHER (FEBEBRUAZE) - S ns

t MER (FEREBERLEZE 2 -
= SRR RIS R e NEZI) s

th(mo) FHNEX(FEBEBRAZE) 1 -
DuCy(SCK) | SPI \HE#INRTH ZSEY MHURE 45 55 %

1. ZBHHAFEIENTE.
2. ZBHHFMABREERN, £NTENFHRAN 0.75 MHz,

NSS input
T Q)
TL(MZK) ‘i h(NSS)
| —> T (scp—
e To s> € Tucscrn —> | (50

CPHA=0
- CPOL=0
)
Q,
S
o—
=
&} =
2 CPHA=0

CPOL~1

PRWEIIN i— T, (scx) —> j‘*Tmm—F . T 4—»’1‘[“«]&”
MISO output First bit OUT Next bits OUT Last bit OUT S
Thsn
Tausn
MOST input First bit IN Next bits IN Last bit IN

& 5-3 SPI B El-slave mode and CPHA=0
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SCK input

NSS input \
< Tetscr) > <*Th(\ss)4>§
; | —Trecscn»— i
€T vss) P € Tu(som) —>
CPHA=1 : ;
CPOL=0 j
CPHA=1 — I\—
CPOL=1 |
T, | T
,m): LT, oy —> Ty i Thso—e—  Trscp® (€ Tais (500
MISO output ————— Firt bit OUT Next bits OUT Last bit OUT S
[ Taep> (€ Then T
First bit IN Next bits IN Last bit IN

MOSI input

5-4 SP| i E-slave mode and CPHA=1

NSS input

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

MISO input

MOSI output

4444///44444447
Y

Te(sen

R
v

Tu(scr)

5-5 SPI B FFEl-master mode

Tt A —>
; w(SCHL)
MSB IN BIT6 IN LSB IN
——Thun——>
MSB OUT BIT1 OUT LSB 0UT
duow), T 0]
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6. FTIERE

6.1. TSSOP20 }##&ER~

E
rl——— £ ——————— -
cC

—m— A

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
- A - - 1.200
< D < Al 0.050 - 0.150
i A2 0.800 1.000 1.050
;UJ:E%IZIEﬂ:EEHL'QJ b 0200 : 280
e b T c 0.090 - 0.200
< D 6.400 6.500 6.600
E 6.200 6.400 6.600
E1 4.300 4.400 4500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
8 0 [ - S

Note: 1. Dimensions are not to scale

TITLE DRAWING NO. REV
m Puya TSSOP20 POD QRPD-0043 1.0
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7. TEER

Example:

PY 32 F 002B  F1
Company T
Product family

ARM" based 32-bit microcontroller

S
)
]
AN

|on

o
x

Product type
F = General purpose

Sub-family
002B = PY32F002Bxx
Pin count

F1 = 20 pins Pinoutl

User code memory size
5 =24 Kbytes

Package

P =TSSOP

Temperature range

6=-40Cto+857C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing

Delimiter character

Version
X = Version C
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8.RAH S

W& B Bz |
V0.5 2024.05.31 | ¥k

V0.6 2024.07.04 | 1. EFELFRUAEER, WRE 5-20 HIHEBEFME /5-23 ADC 5t /5-34 SPI 5t

V0.7 2024.07.18 | 1. FFHE 8/ 4 MHz $RERAPIERATER

V0.8 2024.08.07 | 1. @k 5-7 EfTHEER

V0.9 2024.08.13 | 1. EHEK 5-14 NEPESAATFREFE

PUY)

Puya Semiconductor Co., Ltd.

A ]
ERESEEBROBIRAT (LITER: "Puya’ ) (REBEH. HIE. 158, (EH Puya F=@F0/siASERINF], MARBITIER. FBFRE
TERERE RAVERATEXER.
Puya P2 KiET SRETAYEE RIS THER,
FAF3d Puya FRAGEEAIERAESE, RNERTHECEIEEFR =77 R LM, Puya NMEMIRSSHSEARAMSE MR BEHT=E.
Puya FEAE TR ARIRFAHIBARE SR /T U AT,
Puya P miYE, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
{HEHA Puya 8 Puya iRRNERSFHEE AR, FrEE mEiRS BRI NESBREENMT.
REPRIEERAHERRIRATRHER.

EEESKEEROBIRAT - RERBNF
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