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— 32 {iZ ARM® Cortex® - MO+

— B 24 MHz TR

Fikss

— 24 KB Flash 17{i&28

— 3 KB SRAM

B P RS

— B 24 MHz RC #R5%28 (HSI)

— & 32.768 kHz RC #5528 (LSI)

— 32.768 kHz [RiRERINIR%= (LSE)

— HMNEBRERERAN

FEIREIEIS

— T{FBE: 1.7~55V

— {EIh#EIEZ: Sleep/Stop

— tEAsEE(U (POR/PDR)

— =EEINIER (BOR)

BAEmANEL (/0)

— ZiK 18I0, HEESSMNERHT

1x12{z ADC

— XERE 8 MIMNMMANBE, 2 1 REEE

— ZEJF RNE 1.5V/2.048 V2.5V S¥EH
%, EBIRFESE Vee

ERTES

— 14> 16 (USHKI=HIEREE (TIM1)

— 1 /NBFERY 16 [AZERTES (TIM14)

— 1 MEIIFEERSRE (LPTIM), SZ#5M stop &
gl

— 1 MEZEJEEREE (IWDG)

— 1 4 SysTick ERTEE

PY32F002B %%l
32 fii ARM® Cortex®MO+ fisklse

EEEO

— 1 MEBfTHIMEREO (SPI)

— 1 MNBARZIRLBIREE (USART), XiFH
EBARFERAG

—1 N IPC N, ZFENERIL (100 kHz),
BRIEHRTC (400 kHz), 32857 (USHHE(

T4 CRC-32 &R

2 BRLVIR RS

Iff— UID

ER17EIE (SWD)

T{FERE: -40~85°C, -40~ 105 °C

% QFN20, TSSOP20, SOP20, QFN16,

SOP16, SOP14, SOP8
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mE N
1.1a 7i
PY32F002B A EISE St FESEAENT 32 {1 ARM® Cortex®-MO+Mi%, SSEE TISSE MCU. HA

24 KB Flash 1 3 KB SRAM 7728, 2B T{ESR 24 MHz, S STARIEERBI TR, SHEER I°C.
SPI. USART EEIFYME, 18 127 ADC, 2/ 16 IERTSE, LUK 2 BREVAREE,

PY32F002B ERFIzHIZMNTIEREEE N -40 ~ 85 °C & -40 ~ 105 °C, T{EHIEBE 1.7 ~55V,
AR sleep/stop EIFETAEED, STLUBEARBVEINFERF.

PY32F002B RJIMIEHRERTSMNAmSR, FIaEtizs. FHRARE. PC JMR. IF/A] GPS &,
TN AR,
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% 1-1 PY32F002Bx6 ZE7= Rk B 4SE

Mg PY32F002BF15U6 PY32F002BF15P6 PY32F002BW15S6 PY32F002BD15S6
Flash (KB) 24
SRAM (KB) 3
SRERTES 1 (16-bit)
BRIERES 1 (16-bit)
ERTES {RThFEERT 2R 1
SysTick 1
Watchdog 1
SPI 1
yGEz | 12C 1
USART 1
BAmO 18 18 14 12
ADC JEIE%
8+2 8+2 742 7+2
(GMEB + P9ED)
trias 2
BB 24 MHz
TERE -40 ~ 85 °C
T1ERBE 1.7~55V
S QFN20 TSSOP20 SOP16 SOP14
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% 1-2 PY32F002Bx7 ZHF= Gkl R 4FAE

. PY32F002BF15 | PY32F002BF15 | PY32F002BF15 | PY32F002BW15 | PY32F002BW15 | PY32F002BD15 | PY32F002BL15
o u7 P7 S7 u7 S7 S7 S7
Flash (KB) 24 24 24 24 24 24 24
SRAM (KB) 3 3 3 3 3 3 3
SR ERES 1 (16-bit)
B FIERT 28 1 (16-bit)
ERfER | (RTDFEERTSR 1
SysTick 1
Watchdog 1
SPI 1
yGEz | 12C 1
USART 1
AR 18 18 18 14 14 12 6
ADC 1BiES!
8+2 8+2 8+2 8+2 7+2 7+2 6+2
(MR + P9ED)
Eries 2 2 2 2 2 2 1
BREEM 24 MHz
TIERE -40 ~ 105 °C
T{EEBIE 1.7~55V
S QFN20 TSSOP20 SOP20 QFN16 SOP16 SOP14 SOP8
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SWCLK

SWDIO
as AF

MOSI,MISO,SCI<::
NSS as AF

ilon]

cPu
CORTEX-MO0+
frax= 24MHz

NVIC ‘

IOPORT

Japodeq

INT_CTRL

193UU02433u| GHY

GHV-S

EXTI N

[T

from peripherals

adv-S

S-AHB TO S-APB ‘

LITTTLT

System and peripheral
clocks, System reset

[ woe K=

Coere [
Cosomer (>

4dv-S

(]

(|

LPTIM

G aa

Flash Memory Voltage
VDD Regulator
vccio — vee
VCCA Vss
vce SUPPLY
SRAM SUPERVISION
POR/BOR
Filter —— NRST
e ]
o @
z| o
HSE_bypass
r; RCC
Reset! & clock control
LSE XTAL OSC 0SC32_IN
m 32.768KHz 0SC32_ouT

>CH1 as AF

USART1 j‘>RX,TX,RTS,CTs,
CK as AF

> SCL,SDA

Power d

in of analog modules: VCCA d i ‘ VCC domain ‘ ‘ VCCIO domain

1-1 IhREtER

CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
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2. 11 6E

2.1.

2.2.

2.3.

& #t &

Arm® Cortex®-M0+ A#%

Arm® Cortex®- MO+ 2—RAI IZRIBRATUBIRIRITHINIIE 32 {i Arm Cortex 43888, BAFFAA
IR T BENFL, BIE

B EEER, FTFFIMNRE

mEEI0EE, PERIE(T

m EENREEES

Cortex-MO+ ZMEREEER 32 (UPIZ, ERFIFEMAE, 72 RAvKSEFRSEN, LEEBITIEE
(BRRAISSENZMARIRT, RESHRGERG, SR EMMRAE, RBET 32 2t El
FTEASERY STt aE, LUELD 8 {UFN 16 (st EAESARIERE,

Cortex-M0+ 5—NMRERKEFHHZHIES(NVIC) EZHES.

Fit=s

B REERL SRAM, 18id byte (8 fi7). half-word (16 f81)8& word (32 {1)EIATXETIAE] SRAM,
FRE&RK Flash, 82 2 M RERIYIIEKIEZER :
B Main Flash Xig, 24 KB, FATFERAFREFIRAFEE, SOMLUREEFEELIRERK
4 KB Load flash E/9 User bootloader {§F,
B Information [X1%, 768 Bytes, BEIELATERS
— Option bytes
— UID bytes
— Factory Configuration bytes
— USER OTP memory

X3 Flash main memory BY{RIFEIFELAT LRI

®  write protection (WRP)IZHl, LABALEAAEENSRIE(RTIEF/FE8SIE5 PC BOREL). SHRIF
HES/IMRPERLI) 4 KB,

®  Option byte S{RIF, EiJHIMEHRLT.

Boot R,

BISECERL nBOOTO/ nBOOT1(TFiF Option bytes H1), FANEFE=FFREINENE, TR
X 2-1BootBitE

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 331 SRAM 351
1 1 N/A Load Flash Bz
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2.4.

R R R

CPU SEGRNAR SRS SRR HSI 24 MHz, EREFIETRAIAEHEIE RS T HIR R S
R AILUGEREMET S
24 MHz RJECERIAREREIEE HSI BT,

—/ 32.768 KHz RIECERIAER LSI FFéd,

4 ~ 32 MHz SNSRI NET§
32.768 KHz LSE R4,

—_

AHB BFHRJLAE T RFRI 40, APB BIHIRJLIET AHB BYHH40. AHB F1 APB R RS/
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 .
l:PSCSZ ouT LSE
to PWR
32.768kHz LSE
EPSCBZ IN Clock
detector To AHB bus, core, memory N
AHB R =
L | prESC l FCLK Cortex free-running clock >
LSE /1, 2..512 To Cortex system timer=
LSI
HSE
MCO ST L] PQEEC PCLK  ToAPB periphrals=
f——=——] /1...128 /1,2,4,8,16
L HSI PCLK
HSIRC LSE to LPTIM
e
24 MHz Lsi
PCLK
to COMP
LSG
HSIDIV CLK
LSE to ADC
HS}
[—PA6 HSE | |sysclk |
LS| If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

2-1 RO HEIE
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2.5. HEEHE

2.5.1. EBRIEE

Veea Vcca domain
[ ac ][ cowp ]
[ tsE |[ st ][ Hs ]
FLASH
Vob domain
Vcc domain
POR BOR
vee | = VR Voo, ’ CPU Core/Digital Peripherals
oe Voo ’HSI_lOM‘ ’ I0_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER ‘
veao Vccio domain
DDA 10 Ring ’ PWRfAcon‘ ’ RCC_Acon ‘
DDP
PWR_CRI[18] .
VDDA
2-2 EERIEE
*= 2-2 BIRIEE
wms EaiE HBRE ik
1 Vee 1.7V~55V | BIBERERACHEMER, EHEERA: BoEiBig.,
2 Veea 17V~55V | SABOREIRME, BT Vec PAD(HRAIIRITERIRFEIR PAD).
3 Vccio 1.7V~55V 4510 #8, BT Vcc PAD

2.5.2. HjRsE

25.2.1. LTFHBE{(POR/PDR)
&R AR Power on reset (POR)/Power down reset (PDR)#&IR, iRt ERFITEREN, Z&

RIERMMRIVZ TERRIFLAE,

2.5.22. REEI(BOR)
T POR/PDR 4, JESCHIT BOR (brown out reset), BOR {RETLAEIT option byte TR

12(F.

4 BOR #FJFFET, BOR HIBHERILAEIT Option byte #HTi%iR, H EFAFN NG SERET LA S

fcE.
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2.5.3.

2.5.4.

2.6.

2.6.1.

2.6.2.

A
vCC
VBORR8 [ --—=---—=——————————————
777777777777777777777 VBORF8
VBORR7 [===m=mmmmmmmmmmmmem
ffffffffffffffffffffffffffffffffffffffffff VBORF7
VBORRG [-——--====—=———=——
777777777777777777777 VBORF6
VBORR5 f-—==--===-===--—
777777777777777777777 VBORF5
VBORR4 f-------=-—----
——————————————————————————————————————————————— VBORF4
VBORR3 f------=-----
——————————————————————————————————————————————— VBORF3
VBORR2 ---——————
************************************** VBORF2
VBORR1 |------~~ |
****************** ‘V*********”*”””””””” VBORF1
VPOR f-----+ { !
—————— Sl kW L2
I | !
1
| | | !
| | I
{RSTTEMPOj——»] ! L
i | !
Reset with BOR off ; i | P
tRSTTEMPO[«—>)| f {1
I
Reset with BOR on ! ! |
(VBOR8 VBORL1) ! ! ! !
fffffffff POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

& 2-3 POR/PDR/BOR [F{&
HBEADES

SRR EET RS
B MR (Main regulator)fEth B IE EIEf TR SE RIS TIE,
B LPR (low power regulator){E stop 8=\ T, RAERINFERIGERE.

{ETDFEIRE

CREESSITRIZIN, B 2 METhFE:

B Sleep mode: CPU Bf$#XF (NVIC, SysTick ET{F), IMRATLABCE AT E. (BN R fERE

WIRTARRUIELR, FEIER TIFERRRIAZIELR)

B Stop mode: iZ{ER T SRAM FISTFSEMMN AR, HSIXF. GPIO, IWDG, nRST,

ATLAIRER stop 1T,
S
DARIRITRRER, 932 BREMMNRRE L.
RS i

BRSEMAEL TSR N4
m  THS{I (POR/PDR)
m  XJEEfI (BOR)

RRS(

SFELAT SR, FERREM:

LPTIM
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NRST pin B9E11
IRITEWER (IWDG)
SYSRESETREQ #{4E1:
option byte load £{i (OBL)

2.7. BEABMABE GPIO

8 GPIO T LARP 4 ELE i (push-pull B¢ open drain), #IN (floating, pull-up/down,
analog), YMSEFEIIEE, BIENFISFRS /0 OBCEINEE.

2.8. FRHR

PY32F002B j&d Cortex-M0O+ 4MEEEHERAIKETUTIEFIZEE (NVIC) F1—N Behlf/E{HaHzs
(EXTI) RAIBEE.

2.8.1. HlRiEHIRE NVIC

NVIC 22 Cortex-MO+ Z-EEERNEREIES IP. NVIC RJLALMESR B AbIRESHMIBAY NMI (o] FRBmF0
Bl i/ MERRRT, LAR Cortex-MO+ PIEBRE., NVIC 127 RIBAMLLRETE,

QL EREFIZ 05 NVIC NEERBE AR 7 Rl AFIER RETARSS GIF2(1SR) B ZERIZEIR, ISR

BEFE— N EERT, FEENVIC — N Eibibi, ZHITH ISR Mt 2B EFREU

PR ER ISR FEEM.

MRBMARNPIBEHRE, MIEASERNFRTEHRIFESENLN, HERIENERFET

EHBESWIBN, B—MEHFR AR (tail-chaining), HM\—NSERAY ISR IRERT, ARG
—MEEIHEAIERN ISR, BRI AL ERMIEEE TR AEEFR. RO TR, BRTH

TR,

NVIC #1:

m(EFERSRETAbIE

B 4R

B ST 1N NMI AR

B 37 18 ARSI

B T 10 1 Cortex-M0O+ B&E

B SRR TR R ARk

B SEEYE(tail-chaining) (it

B EGhiTEEe R

2.8.2. ¥ FEYhER EXTI

EXTI BN T IR EHAIRIENE, FELIERSM stop HEzUIRERRS = EIREES{4
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2.9.

2.10.

2.10.1.

2.11.

EXTIZHIgsE 2 MBE, B8RS 181 GPIO, 24 COMP L, IR LPTIM IZEE(ES. H
GPIO, COMP BILAECE EFHA. THEAEIUERLA. XA GPIO (S BITEFESEE EXTI0~7
BiE.,

B EXTI line #BETLUBIT 172817 FEK.

EXTI {2588 aT LARIALL PO BRAT £ I HARGAYBK T

EXTI {5428 h S Z 8 i E NS, IR stop BT, BB EIHER IR BAEREIE
EERUSKIR, SEIRBISIEPETHI GPIO FIsE14,

IRENEEIHER ADC

SHESB 1112 URY SAR-ADC, IZIREIREZXIF 10 NMEHREE, B 8 MIMNEREEH 2 MNHRERE
B, SEBEAERFREE (1.5V. 2.048V, 2.5V) 8 VccEiRE.

BBERVEEARINT LUREASIR, EEL, 3. NESRRN, BREREEEAX T E AXITThHY
16 (EUES 7.

1&H) watchdog SN AIGIIEZBHAEBEELH T RAFPEXNESERRE,

ADC I T HE(RIER Tzl T, AIERBRIRAYTRE.

TESRIEEETR, SEHRiEER, ESRAEHRGETR, 184 watchdog AT ER 8 H S(ERY F= A P RmE K.

Eb #2288 (COMP)

i IEERIEALLAREE (general purpose comparators) COMP, tBEILAS timer B&E—#2EH. Lt
RS ET AN T ER :

B RENESHR, PERThREE(IREETEE

n EESED

B H53RE timer B PWM BitHiERZRT, Cycle by cycle RIEFEHIEIEE

COMP 44
B SNREEEREENIEEE AN, LASCHRIEREREEEF
— & 1/0 pin

—  EBIR Voo MBS 55 EHRAAT 15 P %E(1/16. 2/16 ... 15/16)
— SEBFEOEFRAEE (1.5V, 2048V, 25V) 8 VccEiE, @ISO EREHA 15 09D
#E(1/16, 2/16 ... 15/16)
B EHETLUERES /0 5 timer BIMINIE LA
— OCREF_CLR 14 (cycle by cycle BIRERIEH!)
—  J9RE PWM shutdown BIRIZE

&/ COMP EEHUT=4E8EN, FIESHMEIFEE (sleep tH20) HUKEER (BIS EXT)
iE BY 25

PY32F002B AEIERS 2eAYFIEaN FRAT !
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& 2-3 ERf=RFE

£} Timer =3 g 010 jfib el IR/ LbEE BiMath
Bk ERTEE TIM1 16 {31 = 1 ~ 65536 4 3
=% M \ ~
e chsRdF
BT Se TIM14 16-31 I 1 ~ 65536 1
2.11.1. BRENRSE

2.11.2.

2.11.3.

2.11.4.

BRERER(TIM1)H 16 KT RIZ SRR IR B shEE It EBR ARk, ELURAESMER, &
& IAGSEGNBOIMKENE, SEF-ERdRF@EEILR. Bl PWM, HIEXEAN
B PWM),

TIM1 6245 4 MRST@EE, FBfE:

m BARR

m iR

B PWM RS EEFOXITHELD)

B ERoPEIEI

R TIML BEEEFER 16 (IitATEE, NEEES TIMx iHTEEEREE. RESEH 16 i1 PWM
RERE, WEBLAESIEES(0 - 100%),

#£ MCU debug #&x{,, TIM1 BJLUKREEITEL,

BEEERZEEN timer FFEHE, Et TIML BJLUBIT AT 288t IRE S EL b tATEs —E T/F, LASCHL
EE S HEE,

B ER=R

B EFEATEE TIM14 HATYRIETADSREEIKENAY 16 {1 B RhEEE 8B ARK.
B TIM14 BF 1 MESOEER TR, PWM BiE B fER .
B 7£ MCU debug #&z{,, TIM14 aJLURLEITEL.

{RINFEERTER

B LPTIM /16 {7 _Eit#4ss, B2 3 Mo inss,
B LPTIM BJLAECE S stop iR IGEETR.

B 7£ MCU debug #&z{,, LPTIM aJLUREEITHENE.
IWDG

AR 7 — Independent watchdog({&#R IWDG), ZIEREEESZ 2N, IFHERNERIEE
FRRYKS . IWDG RINFARRETFIRARBUERAITIREREL, FETTEESAZHEER timeout {ERTR
RRFAENL

B IWDG H LS| {2theh, IXHFRMEERTH Fail, HEERIFTIE,

B IWDG HIESFE watchdog fFAENRAZIMIRIZISRE, HETRSHIRFrEREIRFEIRIN
H.

RHFRIRITHL.
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B BT option byte AYIEE, BILAFERE IWDG @&,
B IWDG 2 stop {=Rz{AIRERIR, IAE[AYSIREE stop B,
B 7 MCU debug &=, IWDG AJLUKLELTHEE.

2.11.5. SysTick TERIES

2.12.

SysTick IT#EEE | I TR IERF(RTOS), Bl B/EimERIE N ITHEES.
SysTick 4%

20 (IR

B EEEEE

B HEERICE 0 BYRI ARl (R i)

12C 0

I2C(inter-integrated circuit) R MIER{IEHIZRANERIT 1°C Bk, ERESENINEE,

REASERIT. . hEFESF. STHFRESm). RIE(Fm).,
12C 4514
®  Slave ] Master &1,
B SRS BILAM Master, tBRETLAf Slave
B ARETERE
—  toEE(Sm): Bk 100 KHz
—  HUERER(Fm): Bk 400 KHz
®  {EJ/3 Master
— 74 Clock
—  Start ¥ Stop #9744
m  {EA Slave
—  EYRFERY 12C MG
—  Stop fZAIREL
7 (USSR
BRI #&(General call)
B RIS
—  RFEERIREL
—  FEERSTRIRSAL
—  12C busy ¥ra&fI
B RIS
— Master arbitration loss
—  MHbEEIERISAY ACK failure
— Start/Stop {&i2
— Overrun/Underrun (At$FH74<IhHRE disable)
B ANERIRTERRAKTIRE

=HIRTE 12C
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2.13.

m REEN
B SRS EIRTINRE

BRRLRLIARR USART

BRRLREWAR(USARTRM T —FRIERIITESERTUARENRZ SE BB TEIERTURISMRIR

BZEFITEN T EIESHE. USARTHIRSERITR R LR E RIS RILRE,
EXFRSREEBENFNTRLREE, ERRIFSLEREE.

SFE TR RGN,

USART4HE:

B eWIRLERE

B NRZFRESR

n

B REREREE T RIS,
m BEEREREN

B ARENSIRKE 8 (UsE 9 U
m TEREMNELEA 8 2 D)

n  FSEXF AR BRI IR
RN TIEN

B OB ARIEFIEIERERL
R

SRS

BELE 16 fSaiE 8 fSITRAE, EINEREMMNHESEZENRIELE
BEIX 4.5 Mbit/s

W buffer i
&% buffer 2=
1ELER

B EERIGTEE

RIEEA
XS RIEEH TR

B ERSHISRETR

CTS #Z

REIRS TR
NE DA
imtHEEIR

EsEIR

IREIR(F

TR

B ZHEREE

—  WNEBHEARPCES, MIHNFREMED
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B MEEVRIUIGRER . 1B SRR RS

2.14. BRiTHMgiEO SPI

BITIMIEOSPNATFEC R S/MPRSEIUFENT. @NT. BRTEPHNSTANERE. ORI
BeERERIL, FAINBMNREREBEH(SCK). EOXEZERELTIF.
SPIFHEIIT

Master B#& Slave t&zf,

3 &EN T RSER

2 Z WM T RS RENAEESL)

2 BT RIS &R EEIES)

8 iEkE 16 frf&iamussE

XiFEZFEN

8 MNERIVREFERM D IR E (TR 12 M)

MBS (RS 3 M)

FEAFMMEIL T AR SR EHT NSS B8 F/MREFEXBIaISHE
Bl YRR AR PR MERNTEAL

BIJRFZHOEUREIRNA, MSB 1ERIEL LSB 7E/]

Bl MRS FARIEFIEIMTRS

SPI REITIASITE

Motorola &=

a5 [EBRRI AR E, 138

232 i Rx#0 Tx FIFOs

2.15. SWD

ARM sWD#O i OiERN TRIERE] PY32F002B,
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3.5l Ed &

N © n S om
< < < <<
o o o o o
O DELITEVER TN
o o 0 N O
N =
PCO-NRST |/ :1  ,_______ - 15:7] PA2-SWC
7 |
PeLY 2 I 14| PAL
!
pe7 (33 | QFN20 | 1377 PAo
Vss [ x4 ! 12| pBO
PB6-SWD | 35 - 11177 ee1
© N 0 o
o irsy
g n s oo o
S 00 oo
a o a o

3-1 QFN20 Pinout1 PY32F002BF15Ux (Top view)

PA5

PAG6

PA7
PCO-NRST
PC1

PB7

Vss
PB6-SWD
Vce

PB5

I o S s O m N 0

20
19
18
17
16
15

TSSOP20

14
13
12
11

© 00 N oo a »h W N P

=
o

PA4
PA3
PA2-SWC
PAL
PAO
PBO
PB1
PB2
PB3

ogooo oo o0ooUogduU

PB4

& 3-2 TSSOP20 Pinout1 PY32F002BF15Px (Top view)

Vss
PB6-SWD
PA2-SWC

PB4

PB3

PB2

PB1

PBO

PAO

PA1

0 N

© 00 N o g A W N P

-

[

[

[

20
19
18
17
16
15

SOP20

14
13
12

=
o

11

B Vee
H PB5
3 pB7
PC1
PCO-NRST
PA7
PA6
PA5S

PA3

Uuoonououudtd

PA4

3-3 SOP20 Pinout1 PY32F002BF15Sx (Top view)
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< L 9O o

< o O m

o > 0o

O n < ™

oo
PA3[ 1 /7 112 7’| PB2
PA4 [7:2 ! 111:7) PB3
70 QFN16

PA2-SWC [ 33 | 110 ] PBS
PB6-SWD |} 4 | 19| PC

n O© ~

225y

o oo

=z

S

O

o

3-4 QFN16 Pinout1 PY32F002BW15Ux (Top view)

Vee O
PB4 O
PB3 O]
PB2 O}
PB1 O]
PBO 5
PAO O]
PA1 O]

o N o g A W N P

SOP16

16
15
14
13
12
11
10

[ Vss

3 PB7

[ PC1

[ PA7/PCO-NRST
[ PA6

H PA2-SWC

[ PB6-SWD

B PA4

& 3-5 SOP16 Pinout1 PY32F002BW15Sx (Top view)

Vce O
PB2 O
PB1 O
PBO &
PAO T
PA1 &
PA2-SWC &

N o g o~ w N R

SOP14

14
13
12
11
10

[ Vss

[ PB7/PCO-NRST
M PC1

= PA7

3 PA6

m =Y.V

1 PB6-SWD

& 3-6 SOP14 Pinout1 PY32F002BD15Sx (Top view)

[N

Vee [
PB1 [|
PBO [|

PA2-SWC [|

SOP8

(o]

~N

(o2

5

:| Vss
1 pA7/PC1

|1 PA6/PCO-NRST

] PB6-SWD

3-7 SOP8 Pinout1 PY32F002BL15Sx (Top view)
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= 3-1 S|HIENBIANENNS

5] s EX
S Supply pin
G Ground pin
iz B i
I/O | Input/output pin
NC | TENX
. COM | IEE 5 Vim[, XIFEIMARHINGE
I 454
RST | -
== - pRAFEEAIRE, AAMEROEBRESLZIZE, EAEEA
— SR | - i@iT GPIOX_AFR Z1Z8ikiRAIThALE
ImAIhEE
ppnToRE | - B IMNE S 7 es B RAISIE L fERERYTRE
% 3-2 QFN20/TSSOP20/SOP20 3|#iIENX
S EES iROThEE
= & g2
" - % | @
o I o O O - -
g % o i iE SHIkEE FFhnThEE
LL ] o]
(04 )] (]
|_
USART_CK
18 1 13 PA5 I/0 COM TIM1_CH1
TIM14_CH1
SPI_NSS
ADC_IN3
19 2 14 PAG6 /0 COM USART_TX
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
20 3 15 PA7 /0 COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
NRST
1 4 16 PCO-NRST O /0 RST TIM1_CHIN
ADC_IN5
EVENTOUT
2 5 17 PC1-OSCIN /0 COM SPI_MISO OSCIN
SPI_MOSI
3 6 18 PB7-OSCOUT I/O COM OSCOouT
TIM14_CH1
4 7 1 Vss S Ground
SPI_MISO
5 8 2 PB6(SWDIO) 2 I/O COM ADC_IN6
USART_TX
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&t
o
b3

1]

QFN20 F1

TSSOP20 F1

SOP20 F1

={173

i WES:

imO4Ha

iRCILEE

SHmEE

BFNZh&E

12C_SDA

SWDIO

20

Vce

Digital power supply

10

19

PBS

110

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

11

PB4

110

COM

USART_TX

12C_SDA

TIM1_BKIN

12

PB3

11O

COM

USART_CK

12C_ScCL

TIM1_ETR

CMP1_OUT

10

13

PB2

110

COM

SPI_SCK

USART_CTS

TIM1_CHIN

TIM1_CH3

11

14

PB1

11O

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INP
CMP1_INM

12

15

PBO

11O

COM

SPI_SCK

USART_CK

TIM1_CH2

TIM1_CH3N

ADC_IN7
CMP1_INM

13

16

PAO

I/10

COM

SPI_MOSI

TIM1_CH1

14

17

10

PAl

I/0

COM

SPI_MISO

TIM1_CH?2

15

18

PA2(SWCLK) @ ©)

110

COM

USART_RX

12C_SCL

SWCLK

TIM1_CH4
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EDEE S iRCITNEE
o ol 7
LL
= = n =1 X u
o N o AL O O - -
> o) a iE E Smuse FishnThEE
L 9] o]
(04 ) (]
|_
CMP2_OUT
USART_TX ADC_IN1
16 19 12 PA3 I/0 COM CMP2_INP
TIM1_CH2
CMP2_INM
USART_RX
ADC_IN2
17 20 11 PA4 I/O COM TIM1_CH3
CMP2_INM
TIM14_CH1
% 3-3 QFN16/SOP16/SOP14/SOP8 5|IE N
3 S imCITNRE
& T
— - —
=1 2129 |3 = B &
S | 2| g E | E SHEE BiHINThEE
LL o]
o 3 ) &
SPI_NSS
ADC_IN3
6 12 10 6 PA6 (4 1/0 COM USART_TX
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
7 13 11 7 PA7 4 1/0 COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
NRST
8 13 13 6 PCO-NRST () (®) 4 1/0 RST TIM1_CHI1N
ADC_IN5
EVENTOUT
9 14 12 7 PC1-OSCIN 1/0 COM SPI_MISO OSCIN
SPI_MOSI
- 15 13 - PB7-OSCOUT *) I/0 COM OSCouUT
TIM14_CH1
- 16 14 8 Vss S Ground
SPI_MISO
USART_TX
4 10 8 5 PB6(SWDIOQ) (@ /O | COM ADC_IN6
[2C_SDA
SWDIO
15 1 1 1 Vee S Digital power supply
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QFN16 W1

SOP16 W1

SOP14 D1

SOP8 L1

Sfu

(mE S5

imOILhRE

SHmeE

BhnzhEE

PB5

I/0

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

PB4

I/0

COM

USART_TX

12C_SDA

TIM1_BKIN

11

PB3

I/0

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

12

PB2

I/0

COM

SPI_SCK

USART_CTS

TIM1_CHIN

TIM1_CH3

13

PB1

I/0

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INM
CMP1_INP

14

PBO

I/0

COM

SPI_SCK

USART_CK

TIM1_CH2

TIM1_CH3N

ADC_IN7
CMP1_INM

PAO

/0

COM

SPI_MQOSI

TIM1_CH1

16

PAl

I/0

COM

SPI_MISO

TIM1_CH2

11

PA2(SWCLK) @ @)

110

COM

USART_RX

12C_SCL

SWCLK

TIM1_CH4

CMP2_OUT

PA3

I/O

COM

USART_TX

TIM1_CH?2

ADC_IN1
CMP2_INP
CMP2_INM
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ESEE i) imOIThRE
| 2
— — —
=1 215 |3 o Bl &
§ § o g IE IE SHIeE BAhNINEE
LL O
o 3 ) 2
USART_RX
ADC_IN2
2 9 9 PA4 /IO | COM TIM1_CH3
CMP2_INM
TIM14_CH1
USART_CK
5 - - - PAS5 /0 | coM TIM1_CH1
TIM14_CH1

. i%#% PCO 5 NRST/SWDIO 2i&Eid option bytes #H{THCE.

. E{\if5(option byte FZE 0/0,0/1,1/0 B}), PB6 F1 PA2 P/ pin #ECE /9 SWDIO 1 SWCLK AF IhgE, B

REBLHFERE. f5& AER NAFREHIENE.

. EfifS(option byte BLE A 1/1 BF), PCO #1 PA2 1™ pin #ECE /9 SWDIO 1 SWCLK AF Igg, BIEAER

LHIFEPE. [REWER AR R RIS,

. B 10 IROSIHER— pin B, E—H3iE

FtEME (MODEY[1:0] /3 0B11)

EEFEPER— 10 Iw0, BRI/ 10 LAEE
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3.1. ixA A ERINEEMSY
* 3-4 imd A SFThEEIRET
%O AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIM1_CH1 - - - - -
PAl | SPI_MISO - TIM1_CH2 - - - - -
PA2 S\ USART RX | TIM1_CH4 - CMP2_OUT - 12C_SCL -
PA3 - USART_TX | TIM1_CH2 - - ; ) )
PA4 - USART RX | TIM1_CH3 - - 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 y
3.2. im0 B ERINEEIRET
* 3-5 im[] B SFATHEERRET
%0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPI_SCK | USART CK | TIM1_CH2 | TIML1_CH3N - - - -
PB1 - USART_RTS | TIM1_CH2N | TIM1_CH4 MCO - - -
PB2 | SPI_SCK | USART_CTS | TIM1_CHIN | TIM1 CH3 - - - -
PB3 - USART CK | TIM1_ETR - CMP1_OUT - l’C_scL | -
PB4 - USART_TX | TIM1_BKIN - - - I2C_SDA | -
PB5 | SPI_NSS | USART RX | TIM1_CH3 - - TIM14_CH1 - -
PB6 SWD USART _TX | SPI_MISO - - - I2C_SDA | -
PB7 | SPI_MOSI . - - - TIM14_CH1 - -
3.3. im0 C ERIEEIRET
= 3-6 iw C SFHIHALHRET
| AFO AF1 AF2 AF3 | AF4 | AF5 | AF6 AF7
PCO SWD - TIM1_CHIN - - - - EVENTOUT
PC1 SPI_MISO - - - - - - -
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4. 1F il 25 BR B

OXFFFF FFFF
User space
Block7 Reserved 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 Reserved OX1FFF FFFF
0x4000 0000 P— X
- Ox1FFF 0200
Factory config. bytes
Block 1 Fact fiz byt Ox1FFF 0180
x ory_con 8 oyTes Ox1FFF 0100
Option bytes OXLFFF 0080
0x2000 0000 SRAM uiD Ox1FEF 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 f=fif=saRgs

27/55



PY32F002B ZFSUEFM

& 4-1 Tfifissibit

Type | Boundary Address Size Memory Area Description
0x2000 C000-Ox3FFF FFFF | - Reserved® -
SRAM
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - Reserved -
Ox1FFF 0280-Ox1FFF 02FF | 128 Bytes USER OTP memory FHRRFEIE
, . TZRY trimming RS
Factory Configuration )
Ox1FFF 0180-Ox1FFF O1FF | 128 Bytes b HSI triming #4E). L£8
ytes e
RO
o I FAF REIAY HSI
Factory Configuration .
Ox1FFF 0100-Ox1FFF 017F | 128 Bytes b triming #WE. Flash 25
ytes A N
BHEECESE
. SRR option bytes
Code | Ox1FFF 0080-Ox1FFF OOFF | 128 Bytes Option bytes o
a5
Ox1FFF 0000-Ox1FFF O07F | 128 Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF | - Reserved -
0x0800 0000-0x0800 5FFF 24 KB Main flash memory -
0x0000 6000-0x07FF FFFF | - Reserved -
HRYE Boot ELE LR
1) Main flash memory
0x0000 0000-0x0000 5FFF 24 KB -
2) Load flash
3) SRAM
1. #nES Reserved NZEE), TTiAHITEIRIE, 185 0, B4 response error,

& 4-2 INREFRRMIE

Bus Boundary Address Size Peripheral
OXEO000 0000-0xEOOF FFFF | - MO+
0x5000 0C00-OX5FFF FFFF | - Reserved
0x5000 0800-0x5000 OBFF 1 KB GPIOC

IOPORT
0x5000 0400-0x5000 O7FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1 KB GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved

AHB 1 KB
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
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Bus Boundary Address Size Peripheral
0x4002 2000-0x4002 23FF 1 KB Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1900-0x4002 1BFF Reserved
0x4002 1800-0x4002 18FF L8 EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1080-0x4002 13FF Reserved
0x4002 1000-0x4002 107F L8 RCC
0x4002 0000-0x4002 OFFF - Reserved
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
0x4001 5800-0x4001 587F Hi8 DBG
0x4001 3C00-0x4001 57FF - Reserved
0x4001 381C-0x4001 3BFF Reserved
0x4001 3800-0x4001 3018 L8 USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3010-0x4001 33FF Reserved
0x4001 3000-0x4001 300C L8 SPI1
0x4001 2C50-0x4001 2FFF Reserved
0x4001 2C00-0x4001 2C4C G TIM1
0x4001 2800-0x4001 2BFF - Reserved

APB 0x4001 270C-0x4001 27FF Reserved
0x4001 2400-0x4001 2708 L8 ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KB COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 8000-0x4000 FFFF - Reserved
0x4000 7C28-0x4000 7FFF Reserved
0x4000 7C00-0x4000 7C24 HieE LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7018-0x4000 73FF Reserved
0x4000 7000-0x4000 7014 L8 PWR
0x4000 5800-0x4000 6FFF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 5434-0x4000 57FF Reserved
0x4000 5400-0x4000 5430 L8 12C
0x4000 3400-0x4000 53FF - Reserved
0x4000 3014-0x4000 33FF Reserved
0x4000 3000-0x4000 0010 L8 IWDG
0x4000 2400-0x4000 2FFF - Reserved
0x4000 2054-0x4000 23FF Reserved
0x4000 2000-0x4000 0050 HieE TIM14
0x4000 0000-0x4000 1FFF - Reserved
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5. BN

5.1. MK E
BRAESIRIRBE, FRBRYEBESBIL Vss AR,
5.1.1. RIVEMRXE
BRIERFIRIRER, BITEINEIRE Ta =25 °C#l Ta = Tamay FHTAIC HEFFUIRTHIE, RIEFERA
APNEIRE, HEBEEMHIERSEE MARIR/IMEFRKE,
ETFRIETH MR ER. RIHMAEN/S I ZSH008dE, REEFHiH TS, SOIFK
HESETHEGLN, BEEYEBINSE R =EINERE.
5.1.2. HBYF
FRAEISFAIRRE, BABVEUERET Ta =25 °C 1 Ve = 3.3V, IXEEURNATEIHES KRNI,
HRRY ADC 1BEFHERBIN—MIELNREIORE, EFrEREEE NURER, 95%aI S HIRE/N
FEFEEHEE.
5.2. @YW RAKIHERE
WMERNES H BT UATRISEHAVENNRAE, TJeEaSEC KA MRIRR, XBEREFH T
BERSAEESSE, HAERETEEE TGN ELR. KB/ EERXKESE TR
RS BRI S
= 51 BERAED
Hs ik =BIME | BRX(E | B
Vec HNEREHLERERIR -0.3 6.25 \%
Vin Hfth Pin BYBINERE -0.3 Veet03 |V

1. B8R Vec MItth Vss 5 UIRESIEZRR MNP EERRIME RS L.

& 52 HERE

7= g RAE | B{u
Ivee i Vee pin BOS BB R (LRI ER 7R @ 80 mA
lvss TR Vss pin IS EBRGRHEERR) © 80 mA

5 10 BUEIHZERR 20
lioPiny A mA
{EE 10 BRI -20

1. EBJR Ve Fith Vss 5 | UIREIEREIINBRIBE RN RS L,
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& 5-3 EEFE

s ik =i (=] Bafy
Tste FiEERETE -65 ~ +150 °C
X6 A~ -40 ~ +85
To TIERESEE c
X7 hRA -40 ~ +105
5.3. ITERHK
5.3.1. BRAIERH
* 54 BRAITIEEM
s £ =4 =IME | RX(E | B
frcLk S8 AHB BEhginZ 0 24 MHz
fecLk SR APB AR 0 24 MHz
Vce TNET/ERBE 1.7 55 \
Vin 10 EINBE -0.3 Vee+0.3 \Y,
X6 hRA -40 85
Ta INERE °C
X7 hRAS -40 105
X6 hRA -40 90
T3 e °C
X7 hRAS -40 110
5.3.2. ETHBI{EFE
%= 5-5 MR TERM
Bs 24 =4 =IME | BRX(E | 8
Vee EFHESR 0 1%
tvee us/V
Vec TREERER 20 oo
5.3.3. HEImREMIERISHE
*= 5-6 WEREMMIEREFE
s 28 L RIME | HBE | RXE | 8
trsTTEMPO(" SREEE - 4.0 7.5 ms
G 1.5@ 1.6 1.7
VPOR/PDR R/ TEEMNRE v
&S 1.45 1.55 1.65@
VpPDRhyst!) PDR iR - 50 mV
BOR_LEV[2:0]=000 (LFHH) 1.7@ 1.8 1.9
VBoR BOR BHERRE BOR_LEV[2:0]=000 (TF&iE) 1.6 1.7 1.8 \Y
BOR_LEV[2:0]=001 (_EFHE) 1.9@ 2 2.1
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w5 Eo | = BME | HBE | RXE | B
BOR_LEV[2:0]=001 (FI&R) 1.8 1.9 2
BOR_LEV[2:0]=010 (EFHE) 210 22 2.3
BOR_LEV[2:0]=010 (FF&E) 2 2.1 2.2
BOR_LEV[2:0]=011 (LFHE) 2.3@ 2.4 2.5
BOR_LEV[2:0]=011 (F&iB) 22 2.3 2.4
BOR_LEV[2:0]=100 (_EFHE) 2.5@ 2.6 2.7
BOR_LEV[2:0]=100 (FF&E) 2.4 25 2.6
BOR_LEV[2:0]=101 (EFHE) 2.7 2.8 29
BOR_LEV[2:0]=101 (FF&E) 2.6 27 2.8
BOR_LEV[2:0]=110 (LFHE) 2.9@ 3 3.1
BOR_LEV[2:0]=110 (F&iB) 2.8 29 3@
BOR_LEV[2:01=111 (LFHR) 3.1@ 3.2 3.3
BOR_LEV[2:0]=111 (FB&E 3 3.1 3.2

V_BOR_hyst BOR iRi® - - 100 - mV

1. BIRIHRIE, AEEFFUL,
2. HIRETERER, AEEFFU.

5.3.4. T{EBifiSE

* 5-7 iz{THELER

SiF ERBE
) _ BAE | B
RiEHIth b2 E X838 | i517 | MBIPh | FLASH sleep @
ON DISABLE 1.10 -
HSI 24 MHz mA
OFF DISABLE 0.90 -
) ON DISABLE 160 -
lcc(run) 32.768 KHz | While® | Flash
OFF DISABLE 160 -
LSI A
ON ENABLE 108 -
32.768 KHz
OFF ENABLE 108 -

1. $UEETERZER, AEEFPUE.

= 5-8 sleep IR AR

=M
Be HEMEY | BAE | B
ReEIh i HMEEISR | FLASH sleep
ON DISABLE 0.80 -
lcc (sleep) HSI 24 MHz mA
OFF DISABLE 0.50 -
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=4
=] HBEO | |KE | B
RS p 7k IMERIEH FLASH sleep
ON DISABLE 159
32.768 KHz
OFF DISABLE 159
LSl A
ON ENABLE 85.3
32.768 KHz
OFF ENABLE 84.8
1. BEEFEZER, AEEFHUE.
X 5-9 stop IEHER
=i
= 1) (1) = i
=] Voo MRILPR s preveem—. BIRYE mXE By
MR 75.3
IWDG+LPTIM 1.70
| 7~5. ON A
cc (stop) 1.7~55V PR \WDG 1.70 U
LPTIM 1.70
OFF No 1.50
1. BEETFEZER, AEEHUE.
5.3.5. (RINFEIRI\IGERAYE)
= 5-10 {EINFEIRIRAEERTE)
Bs SHO =i HRE® RBRAE | B
twusLeer | Sleep HYIREEHATE] 0.60
MR (4 Fla\lsh hHITRER, HSI(24 MHz) 6.40
t Stop HYIE YERRGHTE us
M| adie) Flash (RBYTIRRE, HSI{ERERS
LPR fiteg 10.6
AIER(24 M)

1. REERERNE R MIREER AT A ERFE RS E—FED.
2. BIRETERER, FMEEFHUL.

5.3.6. HMERATERIESSIE

5.3.6.1. 4hEREiERYEH

£ HSE £ bypass #z((RCC_CR #J HSEEN &), HHRNAY 10 {ERIMBRI N IRO.
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A
1 Tw(HseH) 1
Vusew b _____ | _
90% [-------=f---—-mmof-mmmmmmmem e AL
Y Y SO A W R Y S
R -1 . ; AREEEE—
tr(use i | | } Eerse) i W 't
1‘47 Thse 4”1
& 5-1 SMEB=ERAT AT R E
& 5-11 SMNEPEERRT e
7= sHO RIME | HEBE | &X(E | 2
fHSE ext FAPSMNERETEhsRER 1 8 32 MHz
VHsEH BN |HSEBFERE 0.7* cc Vce \
VHsEL BWNG |BMEBERE Vss 0.3*Vcc \/
tw(HSEH) . .
WA SEEAYRTE 15 ns
tw(HSEL)
tr(HsE) .
BN EFRREAYRTE) 20 ns
tiHsE)

1. HIRIHRIE, AMEEFHUE.
5.3.6.2. YMER(EIEAISH

£ LSE FY bypass #1{(RCC_BDCR Y LSEBYP &fi),
{E/tRERY GPIO f5ER.

SR RRYRERERERRE LT, A7 10

Visen  beomm ! o ___
L A A R e b
Vi, % Y A W :‘:::::ﬁ 7777777 t:::::,
— T ——
5-2 SRS ST R El
& 5-12 HNEB(RIRRT TP4FIE
s SHO BME | HBE | RAE | B
fise_ext FAFSINEBRT s 32.768 | 1000 | KHz
ViseH BING |HISEFEBE 0.7*Vce %
ViseL FNS |BMIEEE SRR & 0.3*Vec | V
tw(LsEH) NS ERAYETE) 450 ns
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) sHO RME | HBME | RX(E | B
tw(LsEL)
tr(LsE)

N _EFH ARSI 50 ns
tiLsE)

1. ERIHRIE, AEEFFUE.

5.3.6.3. JMEBIEIESRS

AILUEIE/ME 32.768 KHz NEMAMBEIEIREs. ENEF, RBAFIREERMZRATEEIER, X
FERTLA(E R T AN S ahie e Rt EE& ML,
* 5-13 HNEMERIRSRAS T
9= 84 FHO mIME | HBE | RXE | 85U
LSE_DRIVER [1:0] = 00 100
LSE_DRIVER [1:0] =01 700
lcc@® LSE Ih$E nA
LSE_DRIVER [1:0] = 10 1200
LSE_DRIVER [1:0] = 11 1600
tsuese)® @ | [SEATE 3 S
1. BAEEERSFFIEETHIERLS EREIEFAM.
2. HIRIHRIE, AEEFPULEH.
3. tsuese@NBRAEE T DI RZAZFRENERTE, FITVERKIBIRESSNERN, TRSN 18
RIS BRAER
4. FEETEZER, AL,
53.7. PIEBESSEATSIE HS 451
& 5-14 NESESRAT RS E
TS 8% =4 RIME | B | RXE | 2
frsi HSI iz Ta=25°C,Vcc =3.3V 23.83@ 24 24.17@ MHz
Vec=2.0~55V
20 20)
Ta=-40~85°C
Vec=1.7~55V
2(2) 2(2)
Ta=0~85°C
HSI SRR EER
Atemp(Hsi) Vec=17~55V %
24 MHz -4 202)
Ta=-40~85°C
Vec=2.0~55V
-2 252
Ta=-40~ 105 °C
Vece=17~55V -2 2.5
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s s =M BME | BB | RBXE | B
Ta=0~105°C
Vec =1.7~5.5V o y 50
Ta=-40~ 105 °C
frem® | HSI RS 0.1 %
Drsi® s 45 55 %
tsantisy | HSI FRRERTE] 2 4® us
lcc sy @ | HSI Tk 24 MHz 193 A
1. EHIRIHRIE, AEEFFi.
2. HEETEZER, AMEEFFNE.
5.3.8. RIEMESHRIHRIR LS| 451t
& 5-15 EBRSTAT HMestL
7S sH 54 BME | HBE | RX(E | B
fLsi LS| $fiR Ta=25°CVcc =3.3V 31.6 33.6 KHz
Ta=0~105°C -10@ 10@
fromesy | LSURRBERE [ - 105 200 o0 |
frrim® LS| s 0.2 %
tsapesy @ | LSI FARERT(E] 150 Hs
lccasy® | LSITHEE 210 nA
1. HIRIHRIE, AL,
2. HEETEZER, FEEFFNE.
5.3.9. FEREERSH
& 5-16 TRt
s £ 4 HBE | mXEY | 8
torog TYmrERTIE) 1.0 1.5 ms
terASE T/ X /R BRAT 8] 35 5.0 ms
TURIZINFE - 2.1 2.9
lcc mA
B/ R ERIRINFE 2.1 2.9
1. EHIRIHRIE, AEEFFi.
R 5-17 THERRIREIREFNEURERST
7S SH 54 =MEY | (U
News SR Ta=-40~85°C 100 Keycle
Ta=85~105°C 10
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s 88 =i =IMEY | BAfi
trer ORISR 10 Keycle Ta = 55 °C 20 vear
1 Keycle Ta =55 °C (-40 ~ 105°C)
1. BEETFEZER, AEEFHUE.
5.3.10. EFT 451%
% 5-18 EFT #5%
s 88 =4 R HRME | Bfy
EFT to Power | - IEC61000-4-4 A 4 KV
5.3.11. ESD & LU 5%
% 5-19 ESD & LU 4%t
=] 24 4 HIRNE | B
VESD(HBM) FRS IR BB R (A AMEREY) ESDA/JEDEC JS-001-2017 6 KV
VEsb(com) B SHEEREEGTRIREIRE) ESDA/JEDEC JS-002-2018 1 KV
VEspmm) EASHNEB EB R (H251REY) JESD22-A115C 200 Y
LU £ Latch-Up JESD78E 200 mA
5.3.12. R4S
= 5-20 10 B4
Bs 24 =i =IME | BBYE | RXE | B
ViH EiINSEFBE Vece=17~55V 0.7*Vce \V/
Vie B N{KEEEEE Vee=1.7~55V 0.3*Vce v
Vhys® SRR E 200 mvV
likg HINRER 1 WA
Reu HiEBfH 30 50 70 KQ
Rep THIEBFE 30 50 70 KQ
Cio® S|HIEE 5 pF
1. HERHRIE, AMEEFHE,
* 5-21 HHEBERST
Bs 8HO =4 =mIME | ®KE | B
lor=20 mA, Vcc 2 5.0V 0.4
GPIOx_OSPEED
VoL @ | COM 10 tiH{ERE R=11 lo=8 mMA,Vcc 2 2.7V 0.4 \/
loo=4 mA, Vcc=1.8V 0.5
Von @ | COM 10 i EBF lon =18 mA, Vcc 2 5.0V | Vcc—0.6 v
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Fs SHW =4 =ME | RK(E | Bl
GPIOXx_OSPEED | lon=8mA, Vcc = 2.7V | Vcc-0.4 -
R=11 lon = 4 MA, Vec = 1.8V Vee-0.5 -
1. 10 KBRS |E X HABHI/GS,
2. HEETEZER, FEEFFNE.
5.3.13. NRST B|il4%tt
% 5-22 NRST SHMEMt:
7S e =4 BME | HBE | RX(E | 8
Vi I NS ER B E Vec=1.7~55V 0.7*Vee - - Y%
Vi i N{REBFEB/E Vec=1.7~55V - e 02*Veec | V
Vhys® Hr R B - - 300 - mV
likg NIRRT - - - 1 HA
Rpu® W avi=zliz] - 30 50 70 KQ
Rep® THIEBRE - 30 50 70 KQ
Coo 5|HIERE - ’ 5 - pF
1. BIHRIE, AEEFHUE,
5.3.14. ADC $31%
% 5-23 ADC %Ft
s s =4 BME | HBE | RAE | B
Vec ADC {HEBER/E - 1.8 - 5.5 \Y
lcc IhEE @0.75 MSPS - 300 - uA
Cin® EBREFFRIFRS | - - 5 - pF
Vrer+ = Voc = 1.8 ~ 2.0 V 0.8 3 6@
fanc SRR IR Vrer+=Vec = 2.0~ 55V 0.8 6 12@ MHz
VREeF+ = VREFBUF 0.375 - 0.75
fanc=8 MHz 0.438 - 29.94 us
Vec=1.8~20V 3.5 - 239.5 | 1/fanc
tsamp() SRAERT )
fanc=12 MHz 0.292 - 19.96 us
Vee=2.0~55V 35 - 239.5 | 1ffanc
tsamp_setup(® Vrerint SEAEERENZATIE] | Vrere= Vec=2.3~5.5V 15 us
teonv® St eding ] - - 12 - 1/fapc
teoc® e SR - - 0.5 - 1/fapc
DNL® Mo EERE - - +2 - LSB
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Bs 88 4 =IME | BHBE | RXE | Bu
INL@ RO EMRE +3 LSB
Offset® (REIRE +2 LSB
1. BHIZHRIE, AEEFPLE,

2. BURETERER, AEEFFUE,
5.3.15. EbERESiSE
& 5-24 LURRERRFEO
7= 85 =4 wmIME | HBE | RXE | B
Vin BMANBETE 0 Vce-1.5 \Y
tsTART [BEhEdiE 5 us
BN EEREES 200
to ST — ns
HHNSEIEEEINE 150
Voffset QE'UE]EEJ:_E +5 mV
Vhys IRimEBE ToRiHINEE 0 mv
lcc TEEBR 70 HA
1. BIRIHRIE, AEEF=Hh,
5.3.16. iRE(ERFE
* 5-25 REEREHTYT

s e mIME | BB | ®RK(E | B
@ Vrs X TFREN&KNEE +1 12 °C
Avg_Slope® | IR 2.3 25 2.7 mv/°C
V3o 30 °C (5 °C)RIAYEBE 0.74 0.76 0.78 Y,
tstarT® BNEETE RS E 70 120 ps
tsamp_setup® HiEEURERAY ADC KiFRTE] 15 MS
1. BIRIHFRIE, AEEFHh.

2. BEETEZER, AL+,
5.3.17. NESERBEFE
* 526 AESEBEEFME (Vrernt) M

s 88 =IME | BBE | RX(E =21v]
VREFINT ANESEHFE 1.17 1.2 1.23 \Y/
tstart VREFINT Vrernt YIS EIATIE] 10 15 ps
Teoeff VREFINT | VRerINT JRE Z23) 100® ppm/°C
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s 24 mIME | BBE | RX(E By
lec Vee FPEAERIEBIRIRAE 12 20 HA
1. HIZHRIE, AEEFPLEH,
5.3.18. ADC HEBESEHESH
* 527 NESEHBERFME (Vrersur) )
9= 85 =4 =mIME | HBYE | RXE By
Ta =25 °C,
VREF25 25V RESERE 2.425 2.5@ 2.575 Vv
Vcc=3.3V
Ta =25 °C,
VREF20 2.048 V NESEHBE 1.988 2.048@ 2.108 Vv
Vcc=3.3V
VREF15 1.5V AESEHEE Ta=257C, 1.485 1.5@ 1.515 \%
Vcc=3.3V
Tooefit VREFBUF | VREFBUF ImE ZRE] Ta=-40~85°C - - 120 | ppm/°C
tstart VREFBUF Vrersur B ENATIE] - - 10 15 us
1. BIRIHRIE, AEEFHh,
2. 1.5V RESEHEEE EEFNUEE: Ox1IFFF002E;
2.048V NESEHEEEEFRIMIL: 0x1IFFF0032;
2.5V NESEHEEEEFHIbIE: 0x1FFF0036;
fBIgn: MitEtE Ox1FFFO02E $5EEY 16 bits BU{ER 0x1501, MFRESEHBEREEEN 1.501 V,
5.3.19. COMP m%%%m&%’&@ iva DAC)
* 5-28 NESEBERFME (Vrerowr) )
7= S8 4 =mIME | HBE | RXE | B
AVabs Z@Wﬁ% - - - io . 5 LS B
tstart VREFCMP Vrereve HOSENATIE] - - 10 15 us
1. RIGHRIE, AEEFHh.
5.3.20. EERI=SFE
*= 5-28 TERTERHEFE
9= 28 4 mIME mAE == v}
1 trimxcLk
tres(TiM) TERT B 7> FHATIE)
frimxcLk = 24 MHz 41.667 ns
CH1~CH4 RYTERTBESMEBRT SRS frvceL/2
fext MHz
= frimxcLk = 24 MHz 12
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7s o 4 =IME RAE =Tv]
ResTim ERRE D PR TIM1/14 - 16 bit
t VIR PSRRI ERAT 16 71T E0E8RT - 1 65536 trivxcik
COUNTER
ThEEA frivscLk = 24 MHz 0.041667 2730 Us

R 5-29 LPTIM 45 (A eisei® LS))

e g PRESC[2:0] =viEth{E mAimh(E L liv
n 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 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

= 5-30 IWDG %FIE(BTEFEESE LSI)

man PR[2:0] viEthi{E EXinhE livs
14 0 0.122 499.712
/8 1 0.244 999.424
/16 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

5.3.21. @R OS5

5.3.21.1. I°C SERIE1ISHE
12C ##[O;#E 12C-bus specification and user manual FYE3K :
B FRAEED (Sm): 100 Kbit/s
B PR (Fm): 400 Kbit/s
RIFFERIRIHRIE, BHER 1°C INRIIEMRIEE, FA 1°C CLKIIERAT FREKRIR/IVE.

42/55



PY32F002B ZFIHEEFAR

X 5-31 §/)\ 12C CLK §{=

s 85 =4 =mIME | B
D 2
floccikming | 12C B/ \BT SR MHz
RIS 9
12C SDA 1 SCL EfIEBEHIEIRINEE, S TE.
& 5-32 I2C iR sistE
s 8H =IME mAE | B
PRAEIESSHIHIAYRIESFEERTE (FEFPRFIFFELATBIAYSRIE
taF . 50 260 ns
)
5.3.21.2. BRfTIMEIEO SPI $51E
%X 5-33 SPI 5%
Bs 24 =14 =IME RAE Eafyy
fsck FELS 12 (M
SPI AdfdiER MHz
1/te(sck) MR 3@
tr(sck)
t SPI R4 _EFHRIRBRAT A ThEEBA: C = 15 pF 6 ns
f(SCK)
tsuNss) NSS #E37RTE MHUER, presc =2 2Tpclk ns
thinss) NSS {RIZHTIE] MR 2Tpclk ns
tw(sckH)
t SCK RSB aAdiE) FHER Tpclk - 2 Tpclk + 1 ns
W(SCKL)
tsumi N . FiE 1
ORI\ IATE) - ns
tsu(si) MR 3
th) EHUER 5
HURHINRIFATE - ns
thesi) MIEL 2
ta(so) Rt HiG a)ATE) MR 0 3Tpclk ns
tais(so) BUE H LS RATE MR 2Tpclk ns
tv(so) HiEHEEMATE MR (EREBRUEZ ) 0 20 ns
tv(mo) HiERLEATE FNEX(FEEERCEZE) 5 ns
th(so) ) X MR (FREBRCEZ ) 2
R RISAT(A) - —— ns
th(Mo) FNEX(FEBEERGEZE) 1
DuCy(SCK) SPI MBI NBTH 5 =SEE MR 45 55 %

1. S AENTE.
2. ZBHIHFMABLERN, £XNITHENATHERKAN 0.75 MHz,
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NSS input
TMSC}\\ Thl\SS)
> T sep—
e T s> [ Tvscrn —> , e
CPHA=0 !
. CPOL=0 5
=] :
=] :
5 :
— :
< 1
S | cpHA=0 1
CPOL=1 §
Loty (e Tscrn) —> j“Twan4> %;hﬁﬂ&, > Teson— T}u¢&n
MISO output First bit OUT Next bits OUT Last bit OUT —
Thesn
Tsunr—
MOST input First bit IN Next bits IN Last bit IN
& 5-3 SPI BfFE-slave mode and CPHA=0
NSS input \
Tescr HTh(\»)"?
! ! —Trser»—
Ty ) > f—Ty(scri) —> | fEw
CPHA=1 o 5 T
~ | cpoL=0 : ‘ |
2 i
= i
S |
Rt 3
= L
&} =
S | cpia= I\_
CPOL=1 3
Tuts |
< A(WLJ € Tu(sck)—> Tesoy— T Tesc®} (€7 Tais(s0)

MISO output

MOSI input

First bit OUT

Next bits OUT

Last bit OUT

«Tygp> € Tsn——>

First bit IN

Next bits IN

Last bit IN

5-4 SPI| BYFEEl-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

MOSI output

-/ N
N v/

Tu(scan)
Tawan Ty
i«
MSB IN BIT6 IN LSB IN ><
T
MSB OUT BIT1 OUT LSB OUT
a0 Thw0)ie]

& 5-5 SPI BfFFEl-master mode
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6.5 EEFEER

6.1. QFN20 (3*3*0.5) ER

TOP VIEW SIDE VIEW
D
20 1
Pin1 !
1 e |
2 |
!
. | S — = w
I
I
i
|
I
o - =L
<
BOTTOM VIEW
Common Dimensions
- {Unit of Measure=millimeters)
r—— Nd ——= Symboal Min Typ Max
U U U w U A 0.450 0.500 0.550
A1 0.000 0.020 0.050
) ] b 0.150 0.200 0.250
r: o2 - e 0.127REF
PR — D 2.900 3.000 3.100
(] | D2 1.600 1700 1.800
I—QFP_.T_‘! l C_’f E 2.900 3.000 3.100
D) i ! — E2 1,600 1.700 1.800
ﬂ ﬂ ﬂ ﬂ m e 0.400BSC
; | Nd 1.600BSC
20
I |_,_ JDL Ne 1.600BSC
L 0.300 0.350 0.400
h 0.250 0.300 0.350
MNote: 1. Dimensions are not to scale
m TITLE DRAWING NO. REV
) Puya QFN20L 3x3X0.50-0.4PITCH POD QRPD-0054 1.0
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QFN20 (3*3*0.55) &R

TOP VIEW SIDE VIEW
D
20
Pin1 —1“_.
2

|
|
|
'
|
|
R R |
|
|
Ll
|
|
i
E

ﬁ

<
BOTTOM VIEW
Common Dimensions
(Unit of Me asure=millimeters)
n Symbol Min Typ Max
Nd ——= A 0.500 0.550 0.600
U U U “J U Al 0.000 0.020 0.050
b 0.150 0.200 0.250
D 4
L— b1 0.140REF
) o2 ] c 0.150REF
R — D 2.900 3.000 3.100
=z — o~ p—
w } D2 1.550 1.650 1.750
2 [ ) ]
b } r E 2.900 3.000 3.100
> T < =
I = E2 1.550 1.650 1750
(n ﬂ ﬂ ﬂ m e 0.400BSC
! Nd 1.600BSC
HE AN
e b Ne 1.600BSC
L 0.350 0.400 0.450
h 0.200 0.250 0.300

Note: 1. Dimensions are not to scale

m TITLE DRAWING NO. REV
e Puya QFN20L 3x3X0.55-0.4PITCH POD QRPD-0041 1.0
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6.3.

TSSOP20 $#1Z&ER T

—— A

=7
e—— | | —md
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
JJZL%JZLE:E':EEHZIQI’:J‘ ) 20 |- 0250
e b I c 0.090 - 0.200
< D 6.400 6.500 6.600
E 6.200 6.400 6600
E1 4.300 4.400 4500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
8 0 | - | s°
MNote: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya TSSOP20 POD QRPD-0043 10
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6.4.

SOP20 %R <

———————— F | —————— -

G e b

— A

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 2.650
Al 0.100 - 0.300
A2 2.100 2.300 2.500
b 0.330 - 0.510
c 0.200 - 0.330
D 12.600 12.800 13.000
E 10.100 10.300 10.500
E1 7.400 7.500 7.600
e 1.275BSC
h 0.300 - 0.500
L 0.400 - 1.270
L1 1.400REF
8 0 - 8°

MNote: 1. Dimensions are not to scale

TITLE
Puya SOP20 POD

DRAWING NO.
QRPD-0048

REV
1.0
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QFN16 %R

TOP VIEW SIDE VIEW
D
16 ‘
Pin1 — 1
1 e \
) |
\
Jo . L W
\
|
|
\
% Lo«
BOTTOM VIEW
. Common Dimensions
(Unit of Measure=millimeters)
N‘d Symbol Min Typ Max
U U ‘ U U A 0.700 0.750 0.800
! Al 0.000 0.020 0.050
D ‘ C b 0.180 0.240 0.300
T D!Z ¢ 0.203REF
2 7:7777 77777 Ji 77_77:7 | D 2.900 3.000 3.100
2 ) } i ( D2 1.600 1.700 1.800
L |3 Hﬁ | I E 2.900 3.000 3.100
T 1 E2 1.600 1.700 1.800
ﬂ ﬂ | ﬂ ﬂ e 0.500BSC
. | Nd 1.500BSC
EEJ Ne 1.500BSC
L 0.300 0.400 0.500
h 0.350 0.400 0.450
Note: 1. Dimensions are not to scale
m TITLE DRAWING NO. REV
) Puya QFN16L 3x3X0.75-0.5PITCH POD QRPD-0062 1.1
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6.6.

SOP16 &R

O

Hoogfoor

LR

bag———— £ | ——————
SO

|-— D —I
[ y 2t
< o
b
<
—m=h . .
] Common Dimensions
/ |\i (Unit of Measure=millimeters)
Symbol Min Typ Max
-\ )H :
Al 010 025
(8]
A2 130
b 031 051
c 0.10 0.25
D 9.80 10.20
580 6.20
E1 3.80 420
&
e 1.27BSC
% L 0.40 1.27
L |fen— L1 1.05REF
L1 —fn 8 0 g°
h 0.25 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
) PUYA SOP16 (150mil) POD QRPD-0001 11
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6.7.

SOP14 $HER

—-l-rj!-l-——ﬁ Er‘—

MHM

et F | —— o]
E

0
10000

]

Common Dimensions

{Unit of Measure=millimeters)

J \ ) \\:::{ Symbol | Min Typ GEE
[ A - - 178
: A1 0.10 0.15 0.25
A2 1.35 1.45 1.55
b 0.35 - 0.50
c 018 - 0.25
850 550 8.70
N 5.80 6.00 .20
E1 3.80 3.90 4.00
e 1.27BSC
L L 0.40 - 0.80
Lot — | | —ene] i 0 - g
h 030 - 0.50
L1 1.05REF
Maote: Dimensions are not to scale.
TITLE DRAWING MNO. REY
H’Y‘) PUYA SOP14 (150mil) POD QRPD-0070 1.1
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6.8. SOPSHER

E

(@)

!
+

e

@
Al— ——

-

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
P ™ A 1.350 - 1.750
AL 0.100 - 0.250
I l A2 1.250 R .
< <
b 0.310 - 0.510
c 0.170 - 0.250
4.800 4.900 5.000
2 E 5.800 6.000 6.200
El 3.800 3.900 4.000
e - 1.270 .
L 0.400 - 1.270
L1 . 1.050 -
e 0 - 8°
h 0.25 - 0.50

Note: 1. Dimensions are not to scale

m TITLE DRAWING NO. REV
e Puya SOP8 (150mil> POD QRPD-0004 1.1
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7 EER

Example:

PY 32 F 002B  F1
Company
Product family

ARM® based 32-bit microcontroller

o
S
N
w@
M
=
B
o
B
x

Product type
F = General purpose

Sub-family

002B = PY32F002Bxx
Pin count

F1 = 20 pins Pinoutl
W1 = 16 pins Pinoutl
D1 = 14 pins Pinoutl
L1 = 8 pins Pinoutl

User code memory size
5 =24 Kbytes

Package

U=QFN
P =TSSOP
S = SOP

Temperature range

6 =-40to +85°C
7 =-40to +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.hR A hH B

R ‘ HHA BEiNcH
V1.0 2024.03.08 ki
1. SFERIE: PY32F002BAW15S7/PY32F002BD15S7/PY32F002BL1557
V1.1 2024.03.27 N
2. EB#k 5-32 SPI 45t
V1.2 2024.04.02 1. $71% QFN16 3

1. ADC Vrersur: 1.5V, 2.048V. 2.5V
V1.3 2024.06.27 2. B3 5-22/5-24/5-26 / 5-32
3. 3E QFN20 FERE: 3*3*0.55

1§ SOP20 it
V1.4 2024.07.19 2. EIE 5-11 SNEREIRRT s
3. &# QFN16/SOP 14 / SOP8 HEERTE

PUY)

Puya Semiconductor Co., Ltd.

= B3
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