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— BB 48 MHz T/ER%

Fikss

— 24 KB Flash 17{i&28

— 3 KB SRAM

B P RS

— B 48/24/8/4 MHz RC #5528 (HSI)

— & 32.768 kHz RC #5528 (LSI)

— 32.768 kHz [RiRERINIR%= (LSE)

— HMNEBRERERAN

FEIREIEIS

— T{FBE: 1.7~55V

— {[KI#EM=ET: Sleep/Stop

— tEAsEE(U (POR/PDR)

— XIEE1I (BOR)

BAEmANEL (/0)

— ZiK 18I0, HEESSMNERHT

1x12{z ADC

— XERE 8 MIMNTMANEE, 3 1MWEEE

— SEJE: W& 1.5V/2.048 V2.5V &¥H

£, BBIREEE Vee

ERTES

— 14> 16 (USHKI=HIEREE (TIM1)

— 1 /NBFERY 16 [AZERTES (TIM14)

— 1 MEIIFEERSRR (LPTIM), SZHFM Stop 18
gl

— 1 MEZEJEEREE (IWDG)

— 1 4 SysTick ERTEE

PY32F002B-C 5l
32 fii ARM® Cortex®MO+ fisklse

EEEO

— 1A NEITHMEREEO (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

E— UID

EB{TIEI (SWD)

TIEEE (x6 hgA) : -40~85 °C

TYERE (X7 WXA) : -40 ~ 105 °C

1% TSSOP20, SOP16, SOP8
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& N
1.18 91
PY32F002B-C 54K AEERE 32 i ARM® Cortex®-MO+ W%, TEEL/ETER MCU,

#R 24 KB Flash 01 3 KB SRAM Z{i#i28, s LIEE 48 MHz, &S AREESEE=50. RN
[2C. SPI. USART ZiEiflWM&, 18 12 i1 ADC, 2 16 fiERTEs, AR 2 BREVERES,

PY32F002B-C ZF{4ix4Ist TERESBEN -40 ~ 85 °C 8 -40 ~ 105 °C, T{FH/EeHE 1.7 ~5.5V.
AR Sleep/Stop EINFETEED, TLUBEARRBUERIIFELF.

PY32F002B-C ZEAHizHesiEFTF2MAAEGS, flulizHas. FHRg®. PCAIMR. AN GPS &,
TR FRZ,

% 1-1 PY32F002B-C x6 ZRFIF= % M HE

Mg PY32F002BF15P6-C PY32F002BL15S6-C

Flash (KB) 24 24

SRAM (KB) 3 3

SR ERTES 1 (16-bit)
BFERTRS 1 (16-bit)
ERTEE | {KIDFEERTES 1

SysTick
&

EimH I’C
USART

1
1
SPI 1
1
1

BARO 18 6

ADC jEi&Ezg
(9MEB + PIEB)

8+3 6+3

teias 2 1

B 48 MHz

TERE -40 ~ 85 °C

T{EERE 1.7~55V

EES TSSOP20 SOP8
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% 1-2 PY32F002B-C x7 &%= ik B 431

Mg PY32F002BW15S7-C
Flash (KB) 24
SRAM (KB) 3
SRERTEE 1 (16-bit)
eSS 1 (16-bit)
ERTEE | (EIDFEERTES 1
SysTick 1
=1L 1
SPI 1
Eifa 12C 1
USART 1
B 14
ADC BB
7+3
(MR + 9ED)
triRes 1
BB 48 MHz
TERE -40 ~ 105 °C
T1EERE 1.7~55V
HE SOP16
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SWCLK
WDI SWD
swoio ¢;> " FlashMemory Voltage
as AF VDD —+
2 Regulator _|
cpu &
= vceio
CORTEX-MO+ E VCCA vee
frar™ 48MH2 3 vee — [sumy ves
% SUPERVISION
NVIC ‘ I0PORT -3 SRAM POR/BOR
—— NRST
gl g
g 8
PA[7:0] <;: 2 z HSI_10M
2 o
o My =
2 2 HSE_bypass
o a I !
PB[7:0] <ﬁ g 3 RCC
= C Reset! & clock control
PC[1:0] <ﬁ LSE XTAL OSC 05C32_IN
l l l l l l l l = 32.768KHz 05C32_0uT
INT_CTRL System and peripheral
= ¢ clocks, System reset
EXTI _ CH1~CH4, BKIN,
Li_l‘—i‘ H Tim i\>cu1w~t:HsN, ETR as AF
from peripherals S-AHB TO S-APB ‘
M K—>{ mmua :“ > CH1 as AF
IN+
IN- <ﬁ m
ouT compP2 )%
0|
B I: I/ e
. [wee K=
3
K RX,TX,RTS,CTS
ART1 P IRIS,EES,
o [ M
MOSI,MISO,SC!
NSS as AF K<I!::\[>‘I\: svscre (=)
peamcu K—— K— na f‘> SCLSDA

Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

1-1 IhREtER
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2. 1) 86 #% ik

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ A%

Arm® Cortex®- MO+ 2—FXAI iZHIERATURAIRITHY 32 fiZ Arm Cortex 2MEEE, BAFRARE
ity B2R0FRL, B

m ZEEE, ZTFIMNRE

m B, DERIETT

B EENREEESE

Cortex-MO+ 4ME2ER 32 UM%, EFAMINFEMMAS, 72 FinKRBEFESEN, LIEREERE
EERARMES R ZMRNIRT, RUSRGEREY, S2REREARS, R T 32 A28t
BYATHIER S tRE, EE 8 (A0 16 (A= HRREBESHINBEE,

Cortex-M0+ 5—MHRENKEFHHIEHIZR(NVIC) ZEES,

Fhtss

FEERL SRAM, 181D byte (8 fi7). half-word (16 £31)8& word (32 {1)EI5ETAA] SRAM,
FRER Flash, 85 2 MNRERMIEXISERK:
®  Main flash Xi%, 24 KB, FBFFERFEFIBFAE SUREEFEETLIRESRK 4 KB
Load flash E/9 user boot loader {§F5,
m Information X1, 768 bytes, BEIELITERS
— Option bytes
— UID bytes
— Factory configuration bytes
— USER OTP memory
XJ Main flash memory BIERIFEIFELA T TLAFHLE:
m  WRP(Write protection)i=l, LABBLEAERNSEF(HETEFFMEREEHREEL). SRFI&N
{RIFERLA 4 KB,
Option byte 5fRiF, €I IRIEHIRIT.
SDK(Software design kit)HIERIF, FIRXSHEIE R XAYDIENRIF.

Boot &

BITELE I nBOOTO/ nBOOTL(TEHTF option bytes &), ANEEFE=MARBMELS, WTFEFRT:
% 2-1Boot it&

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size ==0 Boot memory size '=0
X 0 Main flash [2z} Main flash [35h
0 1 SRAM 25 SRAM 2&f]
1 1 N/A Load flash 3z
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2.4.

B #p R R

CPU BEENAR SRS TR HSI 24 MHz, EREFIETEAIAEHECE RS IR R SR

iR BJLUEERIRSERE :

W 48/24/8/4 MHz AIECEIREREFEE HSI B4,
B —/32.768 kHz BECERIAER LS| A4,

B 32.768 kHz LSE R,

AHB B e] IR TR FGRTH9950, APB BFH#ALAETF AHB BYfH93 50, AHB #1 APB Bd iR

48 MHz,

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

to IWDG,_

LSIRC
32.768kHz

SC32_OUT LSE
32.768kHz

LSE

M Clock
detector

LSE

LSI

HSE

0 MCO SYSCLK

to PWR
To AHB bus, core, memory .
| | nggc l FCLK Cortex free-running clock >
/1, 2..512

To Cortex system timer
>

LHSI
HSIRC
48/24/8/4AMHz
HSIDIV

LSE

PA6 HSE
Il

LS|

HSISYS

SYSCLK |

APB .
L1 PpRresc PCL| To APB periphrals
/1,2,4,8,16
PCLK
LSE to LPTIM
e
LSI
PCLK
to COMP
LSG
BCLF
to ADC
HS}

If(APB prescaler=1) x1,
else x2

TIM_PCLK

2-1 RGRITHEEHY

E=/
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2.5. BFEEM
2.5.1. HFIEE
v VCCA domain
“y | ADC |[ comp ]
[(wse [ [ ws ]
\—: I Flash l
VDDA domain
vcc domain g l HSI_10M I
ECD)E BOR Yope VDDD domain
Vcc@_ > VR Vooo » I CPU Core/Digital Peripherals l
°° l 10_CTRL l
PMU
_ l IWDG l l LPTIMER l
Veeio Vvcclo domain
v 7| I PWR_Acon l RCC_Acon l
DDD 1/0s
SRAM
2-2 EBRIEE
= 2-2 BREE
s B HiRE ik
1 Ve 1.7~55V BEEEBERERCRREERIR, EHBER: BoEBg,
EEAREPDIRIMENMIEER, KRBT Vec PAD (HBANRITERIRFEEIR
2 Vcea 1.7~55V
PAD) ,
3 Vceio 1.7~55V #8510 8, kBT Vce PAD
2.5.2. HEBjRiskE
25.2.1. ETEBE{I(POR/PDR)
A It Power on reset (POR)/Power down reset (PDR)A&ERR, JAith Higft FEEFITREN., %
ERESFEIIZ TER RS LIF.
25.2.2. REE{(BOR)

f&T POR/PDR #b, IRSEIL T BOR (Brown out reset), BOR {XEJLUEIT option byte #1T{HERERI<

[FRAE.
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2.5.3.

254,

2.6.

2.6.1.

= BOR #FJFAY, BOR HYSERILUEIY option byte ¥#HTi%#E, B EFFI NREQIN &R LA ERIR
BE.

A
vee
VBORRS |-============——————
777777777777777777777 VBORF8
VBORR7 === === mmmmm e
—————————————————————————————————————————— VBORF7
VBORRG f-—-——=-===-—--——-——
77777777777777777777777777777777777777777777 VBORF6
VBORR5 |-—--===—=--—=----
————————————————————————————————————————————— VBORF5
VBORR4 [ -—======-———
77777777777777777777777777777777777777777777777 VBORF4
VBORR3 f-—-—-—-———-—-
———————————————————————————————————————————————— VBORF3
VBORR2 |—----=---
fffffffffffffffffffffffffffffffffffffffffffffffff VBORF2
VBORRL {—-—-----
************************************************** VBORF1
VPOR |------- /
777777 J VPDR
| l;
I
I

tRSTTEMPO '4—)“

I
]
Reset with BOR off—}—l

tRSTTEMPO [€——>]

|
|
|
Reset with BOR on } } Lv‘i
| | | |

(VBORS8 VBOR1)
777777777 POR/BOR rising thresholds

777777777 PDR/BOR falling thresholds

& 2-3 POR/PDR/BOR [#{&
BERG:S

ORI N ERETES:
B MR (Main regulaton)fEt A IEBIE TINSEHRIF TE.
B LPR (Low power regulator){f Stop &=Rz\ T, fRHHLERINFERTIEE.

{ETIFEE

SREESENETERX 2, B 2 MEhFEEL:

B Sleep t&3: CPURHXE (NVIC, SysTickZFETI{E), IMKAJLAECE ORIFTIIE, (BRI AfERE
AT VERIESR, TR TIEERERIINZIER),

B Stop &z : ZEXT SRAM FIFFEIASEREF, HSI X, GPIO, IWDG, NRST,
LPTIM BJLAKEEE Stop &z,

S
THRRIHTRER, H3IR: BRENAASSLL
FRE(

ERSMAEU T/ UMER Fre4t:
m  TFEHE{ (POR/PDR)
m  XEE(I (BOR)
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2.6.2.

2.7.

2.8.

2.8.1.

RRS(u

LEELITSEGR, FERFEN:
NRST 5|H#IHIE(
M7EITEENM (IWDG)
SYSRESETREQ #{t-Ef1

|
]
|
B Option byte load £E{i (OBL)

BREBAGE GPIO

1 GPIO A LAR4ELE S (push-pull BGZ open drain), #IA (floating, pull-up/down,
analog), YMEEFTNEE, BIENHISERL 110 OBCEINEE.

AR B

PY32F002B-C i@id Cortex-M0+ SMIE=sAERAIKEFREHRE (NVIC) F1—NT RHE/EHH=HIRS
(EXTI) RAESRE.

FRifEHIRE NVIC

NVIC £ Cortex-MO+ ZESRNEREIES IP, NVIC FJLALMESR B 4MESESNIBERY NMI (R E] Rk i)
FORT Rk SNEBRET, LA Cortex-MO+ HIEBHE. NVIC 2T RIERIMARELE,

SLEEEEZIOS NVIC FIRERB S AKIRLD T P AR IMERN P RTARSS HIFR (ISR)EaZ [ARYFER, ISR
BEFIE—NAERS, FHEENVIC [I— P Eibibht, EHITH ISR WREith 2R rEREN
FIElREER ISR FRS4ERHY.

INRESHFTRNPIEHRE, TERASROPEEAHRIFESEINLN, FHEEIANSITRAIYT
EHEESRIBN, B—FUEFRAREH (tail-chaining), BM—NSMERD ISR IRER, AER
E—MERAEMITRRY ISR, BRI AU ERL RS F R REERSE. XD TER, 125
ERRRE,

NVIC 4t :

m {FERT A RTbTE

B 4 RrhERUSER

B XFEF 1A NMI AT

B 55 13 NIRRT

B 756 Cortex-MO+ 5

B SR TSR Friia

B EEHE(tail-chaining) it

B EETRERER
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2.8.2.

2.9.

2.10.

i ERiER EXTI

EXTIIEIN T MERYIRASHRIRIENE, FELIEESM Stop EIRERRT =L IRRESR4,
EXTIZ=HIzsB 2 NEE, 8ER%E 184 GPIO BEERNA IR 8 4~ EXTlline, 24 COMP
i, LK LPTIM I%EE(5S, H GPIO, COMP AILIEEE EFHA. THEGEXCEMA. (EE
GPIO (ESBITIEFESEEN EXTI 0~ 7 BIE,

8 EXTI line EBRTLUBIS B 1728107 FFR.

EXTI &85 0] AR EL P BRd S R RARE AOBKIH .

EXT! E=HIS8 PSS ERMES N, AR Stop T, AIEENE IR IRERG thEER IR
FEROSKIR, 2ERBIS[EE-RRTHY GPIO FIZE4,

IREIEEIEEE ADC

GHESB 11 12 (U SAR-ADC, IZIERESZXIF 11 NMEiG@EE, 8iF 8 MMIMEREEH 3 1HEB
BE, SEBEANISERAEE (15V, 2048V, 25V) B VccEIR.

WNEPBEEIE: Tsvin, Vererwt, Vecl3,

BEENEEEX T LORENSIR, B, A, TNESER, BREREEEAAXTHEaTT
16 (BUESFea.

BB AN ANEERAEEEH TAFREXNESEREE.

ADC LIl 7 SR FiEfT, AIRSMRIERITNAE.

TESRIELEDR, SEihitoR, ECHHEHRZEER, 18 watchdog AR [F4B H BERT = £ RS K.

Eb 228 (COMP)

A RERIERLLIREE (General purpose comparators) COMP, tHE[LAS timer BEE—#C(ER.
EriRER AT AR AN T 38R -

B WIRESHA, FEEFEEXIRRETNEE

m EUESED

B 538 timer B9 PWM MitHiERERT, cycle by cycle YR A=HI B

2.10.1. COMP =434

B BMURESEETEENERHE IR, LS RSB EERE
— ZE& 10 5|
—  EIR Vec MBI ERRMHAY 15 N EE(1/16, 2/16 ... 15/16)
— SEBEMSRAREE (1.5V, 2048V, 2.5V) B VccEBIR, FBISEREN 154
SEUE(L/16. 2/16 ... 15/16)
B HETLUERES) 1/0 BiE timer FUBINIEAfLA
— OCREF_CLR {4 (cycle by cycle BIEBFRizH])
—  J9iE PWM shutdown BYRIZE
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2.11. EERZE

PY32F002B-C AT STl TR
% 23 EREEE

By TERIEE VA 010 mssR HIRELEEE HiMat
BRI, BB,
B ERTee TIM1 16 {iI 1 ~ 65536 4 3
FLRTSF
1B eI EE TIM14 16-31 i 1 ~ 65536 1

2.11.1. BREMEE

BRERER(TIM1)H 16 (AR RIZDIMEIRNA Bohasiit8E8Em. SalERESMEg, &
& MAESEGARDNKTKENE, SEFERHETEEIR. Bl PWM, HIEKEAN
Hixh PWM),

TIM1 64F 4 MRsz@E, FfE:

B RN

R

B PWM FFE(OSEE ORI THER)

B BRI

gNSR TIM1 ECEOHERT 16 1HETER, WEBEAS TiMx RIS ERRE, NRECEN 16 U
PWM k428, MEGLIEHIEESI - 100%),

£ MCU debug #2=(, TIM1 AJLUREETEL,

EEERZHIR timer FFEHE, E TIM1 AfLUEIT AT 28 HERETRE S MBI TR Bs—ET/E, LASC
MRS EHHEE,

2.11.2. [ BFERES

B EFEATEE TIM14 HAYRIETIDSRESIKENAY 16 B RhEEH T EME81ARK.
B TIM14 B 1 MREERTERABEREEIEE, PWM s BEpkfiE{iEH .
B 7E MCU debug #&%,, TIM14 aJLUGKZEETTEL.

2.11.3. {RINFEERTRR

B 7£ MCU debug &z, LPTIM SJLUGREITEUE.

LPTIM 79 16 {u[A Lit#4=8, B3 3 (finines. RSIFRIRITEL
LPTIM BTLAECE S Stop tRIUIRERR,

2.11.4. IWDG
O RRER T — MR ET PUERER (A IWDG), IZRREERR 2RI, I EH&RIEERAY

5. IWDG RIFHERE TGRSR

FENL.

AL, FHETEESARIEER timeout [ERIA R
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2.11.5.

2.12.

B IWDG H LS| 2R, IXAERMEERIFRRRR, BRERIFIIE.

B IWDG HRIEGFER watchdog fEAENBZIMIEILTRE, FEFTRESHIRT i EIRSIRIN

Fa.
B j@J option byte BY¥=HI, BILAARE IWDG BE{HER,
B IWDG 2 Stop #EXHIREER, LISMASIREE Stop =,
B 7 MCU debug #&x,, IWDG AJLUKRLEEITEUE.

SysTick ERIES

SysTick iH44E8 & IR TSCAHRERS(RTOS), (BRILAREFRERIE TiT24E8.
SysTick 43t :

B 24 (AT

m EXRHEED

B HEESCE] 0 BRI AR T (BT R

12C 0

I2C(Inter-integrated circuit) 'S S CIEERUEHIRRFNERT 1°C Bk, BRMESENINEE, =HRE

12C REAFERNIRR. i, hEFIRTRF. SHFRESM). RIE(FmM).,
12C #F1%E:
m ZEHITHEE: AL master, tBAILUH slave
B SOEREETRE
—  HRERE(Sm): B 100 kHz
—  REHEI(Fm): Bk 400 kHz
B {FJ9 master
— =& Clock
—  Start #1 Stop HIF=4E
m  {Efgslave
—  EIYRFERY 12C Sk A
— STOP {URYAIN
7 SRR
1B 1% (General call)
RSIREAL
—  RIEMEWIEIRERL
—  FHERSEHIRSAL
—  I2C busy Fr&fiL
B RIS
—  FEUREREX
—  MhbAUEERER ACK 5K3K
—  Start/Stop $&1%
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— 3% (overrun) / K& (underrun) (BYEPRIIKIHREEEELL)
AIEAIAT PR ThRE

LICES=I\v]

TSRS R TN 8EE

2.13. BRI RE WAL USART

BRRZ REWURRR(USART)IRM T —MRIENGESHERTRENRZ RS BT HIEE A ND
REBZIAFITEWNTHIERIE. USARTHIAS SRR R SR B EERRIT RIS,
EXHRTROBETFNTRLRE, BEAITSAHESEE.
XIFE RGN,
USART#M :
eNTELEE
NRZ RS0
AJECE 16 {EaE 8 (BdKEE, IGIITEREF SR ERRIEME
RIEFEWEE AR RIERATER, &R=IA 3 Mbit/s (8 fE1dKE)
ezl
AIYRFEMNEUERE 8 faE 9 i
AIRENELER(1 3 2 fi7)
BRI R B RIRT ehdm TN AE
BN TiER
ST R IEFHEIL (SRR
Bl
KRS
— X buffer 7%
— Ki% buffer &
— {EER
B AR
—  RIEREGNI
—  XRERREEEH RS
B EIRSHIFRTR
— CTS¥&
— REHFSET
— RIX5RK
— BWEUERSFeEm
—  ENERZTR
— AR
—  IER
— IRSRME

—  fEER
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m ZAMEERREE
—  SNSEHEAPCED, NUBEAEREAE(
m AEHEBRIUGEE B SRR RSAE

2.14. BR{TIMEEDO SPI

BITIMSEO(SPYATFS R E/MRRELFENT. €T, BTREPNSETANERE. WEOeLL
WECERERTIL, FHAINBMNREREIBETR(SCK), EOKEUZERELRTIE.
SPIFIEINT

B Master 5(& slave #&z{

B 3EENWTRSER

B2 ST RS ERENEEEL)

B2 BT ESERFTNAEYESL)

B 8 {YEE 16 [EiamnERE

B R EERN

B S ANERIVRIFERMOMARI (KA 12 MH2)

B MEREE AN 6 MHz)

B FRIFIME IR AR T NSS B £/ MNRHRIRIzhSSEE
B AR BT R MERIAR L

B AYmiERIEEEINF, MSB 7ERUEK LSB 7ERD

B AR SRETRYE RS

B SPI RE&IUREIRE

B Motorola 1z

B A5 [EEHRTRI RV, 3

B 2/ 32{i Rx#0Tx FIFOs

2.15. SWD

ARM sWD#EO iR OER TRIEREE] PY32F002B-C,
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3.5| i &

PA5 O 1 20 [ pa4

PA6 O] 2 19 [ pA3

PA7 O 3 18 [ PA2-SWC
PCO-NRST O 4 8 17 B pA1

pc1d 5 %— 16 P PAD

PB7 4 6 8)) 15 F PBO

Vss O 7 = 14 DpB1
PB6-SWD O 8 13 2 pB2

Vec &4 9 12 M pPB3

PB5 & 10 11 M PB4

3-1 TSSOP20 Pinout1 PY32F002BF15P6-C (Top view)

Vee O™ 1 16 [3 Vss
pB4 ] 2 15 @3 PB7
- 3 14

PB3 @ 1 PC1

pB2 O] 4 E 13 [ PA7/PCO-NRST
pB1 & 5 O 1h PA6

0p)]

pBo O 6 11 B pA2-swWC

PAO (1 7 10 (3 PB6-SWD

PA1 ] 8 9 [ PA4

3-2 SOP16 Pinout1 PY32F002BW15S7-C (Top view)

Vee |: 1 8 :l Vss
PB1 [ |2 7] pa7/pPC1
SOP8
PBO [|3 6] PA6/PCO-NRST
PA2-SWC [|4 5[] PB6-SWD

3-3 SOP8 Pinout1 PY32F002BL15S6-C (Top view)
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& 3-1 SIMEMIANENFTS

ESi7) 9s EX
S | Supply 58
G | Ground B|§
o Wi
/0 | Input/output 3[R
NC | TENX
COM | IEE 5 VimM, IFEIMANRHINGE
i MEE )
NRST | EfinimO, PER#HI5EHRIFEIE, R STFEIS NG HINEE
s - PRAFEEAMRIREE, ARFBmOAFRESM B ZE, EAEMNERA
SHRTheE - BT GPIOX_AFR Z517881%RAITNAE
IwOThEe
BRrHNTOEE - B IMR S F e E RS FaeaIThEE
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& 3-25|HENX
HEXR iROIThEE
T o B
a3 | e o B SR HNTE
o | & | % E | B B he
O
a1 3|2
|_
USART_CK
1 - - PAS I/0 COM TIM1_CH1 -
TIM14_CH1
SPI_NSS
ADC_IN3
2 12 6 PAG® I/O COM USART_TX
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
3 13 7 PA7@® I/O COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
NRST
4 13 6 PCO-NRSTMRE) () I/O NRST TIM1_CHIN
ADC_IN5
EVENTOUT
5 14 7 PC1 I/0 COM SPI_MISO OSC32IN
SPI_MOSI
6 15 - PB7 I/0 COM 0OSC320UT
TIM14_CH1
7 16 8 Vss S - Ground -
SPI_MISO
USART_TX
8 10 5 PB6-SWDIOMR)E) I/O COM ADC_IN6
12C_SDA
SWDIO
9 1 1 Vce G - Digital power supply
SPI_NSS
USART_RX
10 - - PB5 I/0 COM -
TIM1_CH3
TIM14_CH1
USART_TX
11 2 - PB4 I/O COM I2C_SDA -
TIM1_BKIN
USART_CK
12 3 - PB3 Ie] COM I2C_SCL -
TIM1_ETR
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EDEE S iwO1INEE
o o . & E5
o = Ml =174 K ki
& N a iE iE SHEE FfIINTNEE
219 |9
0 1%}
CMP1_OUT
SPI_SCK
USART_CTS
13 4 - PB2 /0 COM -
TIM1_CHIN
TIM1_CH3
USART_RTS
ADC_INO
TIM1_CH2N
14 5 2 PB1 /0 COM CMP1_INP
TIM1_CH4
CMP1_INM
MCO
SPI_SCK
USART_CK ADC_IN7
15 6 3 PBO /0 COM
TIM1_CH2 CMP1_INM
TIM1_CH3N
SPI_MOSI
16 7 - PAO I/0 COM -
TIM1_CH1
SPI_MISO
17 8 - PAl /0 COM -
TIM1_CH2
USART_RX
I2C_SCL
18 11 4 PA2-SWCLK®®@E) /0 COM SWCLK -
TIM1_CH4
CMP2_OUT
USART_TX ADC_IN1
19 - - PA3 /0 COM CMP2_INP
TIM1_CH2
CMP2_INM
USART_RX
ADC_IN2
20 9 - PA4 /0 COM TIM1_CH3
CMP2_INM
TIM14_CH1
PB6, PA2, PCO BILAEIT option BLEi%E#E GPIO, NRST k2 SWC/SWD Ijfg,
option[1:0] PA2 PB6 PCO
0/0 (default) SWCLK NRST SWDIO
0/1 SWCLK NRST SWDIO
1/0 SWCLK GPIO SWDIO
1/1 SWCLK SWDIO GPIO

. E{IfF option byte FZ& 0/0 B (:Chm ) default 875) , PA2 1 PCO 4™ pin #&BEc& 9 SWCLK 1 SWDIO,
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3. ECEJ9 SWDIO FPEE ERIFBEHIEIE. BEiE N SWCLK RIIEE PRI MEAREE.
4. B4 10 WASIHER—SIH, E—AtEREEEREREE— 10 w0, BB 10 KREE SIS
(MODEY[1:0] #J 0B11) ,
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3.1. iwA ASHI&EMmS
X 3-3 im[d A SFThREIST
- W} AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIM1_CH1 - - - - -
PALl | SPI_MISO - TIM1_CH2 - - - - -
PA2 swc USART_RX | TIM1_CH4 - CMP2_OUT - [2C_ScCL -
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 - -
3.2. ixkO B EHIsEME
* 3-4 w1l B SFTHEEMRET
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI_SCK USART_CK TIM1_CH2 TIM1_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 - I2C_SCL -
PB4 - USART_TX TIM1_BKIN - - - I12C_SDA -
PB5 SPI_NSS USART_RX TIM1_CH3 - - TIM14 CH1 - -
PB6 SWD USART_TX SPI_MISO - - - I12C_SDA -
PB7 | SPI_MOSI - - - - TIM14_CH1 - -
33. IO CEHIaEMmE
X 3-5 i[O C SFThALEY
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO SWD - TIM1_CHIN - - - - EVENTOUT
PC1 SPI_MISO - - - - - - .
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4. FhE==Ra

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 — OX1FFF FFFF
0x4000 0000 Em— X
- Ox1FFF 0200
Factory config. bytes
Block 1 Factory config. bytes Ox1FFF 0180
ry, gy Ox1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 SRAM uID Ox1FFF 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

4-1 TFfiE=IRET
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R 41 TFfEsbE
Type Boundary address Size Memory area Description
0x2000 C000-0x3FFF FFFF - {REBD -
SRAM
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-0x1FFF FFFF - {RE8 -
Ox1FFF 0280-0Ox1FFF 02FF 128 Bytes USER OTP memory ERPEEE
FRR trimming FUE(E HSI
Ox1FFF 0180-0x1FFF O1FF 128 Bytes | Factory configuration bytes 1 | trimming $4E). _EIEREE
i
EREF ARIRY HSI trimming
Ox1FFF 0100-0x1FFF 017F 128 Bytes | Factory configuration bytes 0 | #dE. Flash ESRAEES
#
Code | Ox1FFF 0080-0x1FFF OOFF | 128 Bytes | Option bytes A EREEME option bytes (S8
Ox1FFF 0000-0x1FFF 007F 128 Bytes uiD Unique ID
0x0800 6000-Ox1FFE FFFF | - RER -
0x0800 0000-0x0800 5FFF 24 KB Main flash memory -
0x0000 6000-0x07FF FFFF | - RER -
TRYE Boot L EiEHE:
1.Main flash
0x0000 0000-0x0000 5FFF 24 KB -
2.Load flash
3.SRAM

i IREARBINTE, TTERHITEIRE, 80, B4 response error,

& 4-2 INREFRRIE

25 ih itk K Mg
OXE000 0000-0XEOOF FFFF - MO+
0x5000 0C00-0x5FFF FFFF = {REZ
0x5000 0800-0x5000 OBFF 1 KB GPIOC

IOPORT

0x5000 0400-0x5000 07FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF - {RE8
0x4002 300C-0x4002 33FF {REZ

1 KB
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF = {RE8

AHB

0x4002 2000-0x4002 23FF 1 KB Flash
0x4002 1C00-0x4002 1FFF - fi=t=)
0x4002 1900-0x4002 1BFF {REZ

1 KB
0x4002 1800-0x4002 18FF EXTI
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24 iRkt Kih Mg
0x4002 1400-0x4002 17FF - REE
0x4002 1080-0x4002 13FF {RER
0x4002 1000-0x4002 107F Le RCC
0x4002 0000-0x4002 OFFF - RE
0x4001 5C00-0x4001 FFFF - REE
0x4001 5880-0x4001 5BFF {RER
0x4001 5800-0x4001 587F Le DBG
0x4001 3C00-0x4001 57FF - {RER
0x4001 381C-0x4001 3BFF REE
0x4001 3800-0x4001 3018 Lee USART1
0x4001 3400-0x4001 37FF - REE
0x4001 3010-0x4001 33FF REE
0x4001 3000-0x4001 300C Le SPI1
0x4001 2C50-0x4001 2FFF REE
0x4001 2C00-0x4001 2C4C Le TIM1
0x4001 2800-0x4001 2BFF - REE
0x4001 270C-0x4001 27FF RE
0x4001 2400-0x4001 2708 Lee ADC
0x4001 0400-0x4001 23FF - RE
0x4001 0220-0x4001 03FF REE
0x4001 0200-0x4001 021F 1KB COMP1/2

APe 0x4001 0000-0x4001 01FF SYSCFG
0x4000 8000-0x4000 FFFF - RE
0x4000 7C28-0x4000 7FFF REE
0x4000 7C00-0x4000 7C24 Le LPTIM
0x4000 7400-0x4000 7BFF - REE
0x4000 7018-0x4000 73FF RE
0x4000 7000-0x4000 7014 Lee PWR
0x4000 5800-0x4000 6FFF - RE
0x4000 5434-0x4000 57FF REE
0x4000 5400-0x4000 5430 Le 12C
0x4000 3400-0x4000 53FF - REE
0x4000 3014-0x4000 33FF {RER
0x4000 3000-0x4000 0010 Lee IWDG
0x4000 2400-0x4000 2FFF - {RER
0x4000 2054-0x4000 23FF REE
0x4000 2000-0x4000 0050 e TIM14
0x4000 0000-0x4000 1FFF - {REE
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V —3
5. BR{SH
5.1. iS4
MAERTRBIE, FTHEEELL Ves AL,

511. mIVEFRXE

BRIERFIRIREE, BETEIREIRRE Ta =25 °C ] Ta = Tamay FEHTAOE R EFEMKHLE, (RIEERAR
HEMRIERE. (HEERE RSt MARIRIMEMEAE.

BETRETOERRSMER. RIHAESIZSHEE, RE-PH TR, SIS
AEBESETHERUN, BRHYEBNSE =GR ERE.

5.1.2. HiBYE

PRAFASIAULEA, HBEUERET Ta =25 °C 1 Vee = 3.3V, XEHIR(NATRIHESREZTNI,
HRIE) ADC BEEHERBIXN—MIERAIRE, EREEEEE NUHEE], 95 %iItHIRE
INFETLEHEE,

5.1.3. (HEHE

VoD Domain
Vcc L‘ F—_——— - |
| I
vcec [ Vobp
[ | E— Regulator ’ :
| |
ouT Kernel logic I
& (CPU, Digital& |
100nF == 47pF ==  GPIOs [ 5| 0 Memories)
T | logic I
IN g |
| I
vss > I
A1 = d o |
= L ___
L=
Vi »
Ll
> Analog:
VREE- » ADC (RCS,COMP )

5-1 S ERE
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5.2. BWRKTEE
WERIES A LB LA FRISGEHINENREAE, aesSEC KA MRRR, XEREFIHTAT
REAZNEEDSE, HAIAEREEREH THRHNINRERIERR. KM A LIFERAERMA Tasess
NS FRY BT S,
*® 5-1 EBBERFED
Hs ik =IME BXE Bl
Vce HNEREMLERERIR -0.3 6.25 %
Vin Hh5 IRV EE -0.3 Vee+0.3 v
1. EBJR Voo Fith Vss 5 IR IT EENAMEBE RS L,
* 5-2 EBRRHE
= faig BX(E =273
Ylvee it Ve 5IBIRR R IR (LR ER )@ 150 mA
Tlvss M Vss 5IHIBISEB R (AR @ 150 mA
E72 1/0 F=H35 | REPRTEE R R 80
lioeiny mA
ER /0 FE=Hl5 | BEPRYE AL FE AT 30
Shopmy @ AT 1/0 FH=) 5 BIRO /S a R IR 120 "
TG 1/0 FH=15 BRI FR IR 120
1. EBJR Voo Fith Vss 5 | IMIAELIEREIINERITEEINAHB RS .,
2. 10 REASES|HIENNANENRS,
x 5-3 RERFM
7S ik ES L g =273
Tste | FHERESEE -65 ~ +150
X6 WA -40 ~ +85 °C
To TIERESTE
X7 RRA -40 ~ +105
5.3. L{EKH
53.1. BRATESRHE
* 54 BRAIERG
35 BH =4 =IME BX{E =172
fcLk PIER AHB Adéhgiize 0 48 MHz
fecLk IER APB Rl 0 48 MHz
Vee ETERE 1.7 5.5 v
Vin 10 AEE -0.3 Vec+0.3 \Y
X6 hRZ -40 85
Ta INERE °C
X7 BRA -40 105
T ez X6 hRA -40 90 °C
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s sH =M =IME BX({E =173
X7 RA -40 110
53.2. ETHI{EFRHY
& 5-5 LEMIREB TIERM
s sH =M RME | BAE | B
Vee EFHESR 0 )
tvce ps/V
Vee TREEE 20 )
5.3.3. REREMHERIFE
& 5-6 NERERERIFYE
Hs % ES L BME | BBE | BAE | 82U
trsTTEMPOM | ENIEERTA - - 4.0 7.5 ms
e 1.5@ 1.6 1.7
VPORPDR | LB/ FEEENIFNE
TS 1.45 1.55 1.65@
VepRhyst) PDR iBifs - - 50 - mV
BOR_LEV[2:0]=000 (_LF+if) 1.7@ 1.8 1.9
BOR_LEV[2:0]=000 (TFF&iS) 1.6 1.7 1.8@
BOR_LEV[2:0]=001 (_EFHAE) 1.9@ 2 2.1
BOR_LEV[2:0]=001 (TFF&iS) 1.8 1.9 20
BOR_LEV[2:0]=010 (L-FHE) 2.1@ 2.2 2.3
BOR_LEV[2:0]=010 (FF&i8) 2 2.1 220
BOR_LEV[2:0]=011 (LFH5) 2.3@ 2.4 25
BOR_LEV[2:0]=011 (FF&R) 2.2 2.3 2.4
VBor BOR [H{EREE v
BOR_LEV[2:0]=100 (LFHH) 2.5@) 2.6 2.7
BOR_LEV[2:0]=100 (FF&8) 2.4 25 2.6@
BOR_LEV[2:0]=101 (LFHH) 2.7 2.8 2.9
BOR_LEV[2:0]1=101 (FF&B) 2.6 2.7 2.82
BOR_LEV[2:0]=110 (LEFHE) 2.9 3 3.1
BOR_LEV[2:0]1=110 (FF&R) 2.8 2.9 3@
BOR_LEV[2:0]=111 (EFHR) 3.1@ 3.2 33
BOR_LEV[2:01=111 (TF&iB) 3 3.1 3.2
V _BOR hyst BOR B - - 100 - mV

1. HRHRIE, AEEFPRLE.

2. HEETHERER, FMEEFPUL.
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5.3.4. T{EEHRISH

& 57 TV

£S5 ERAEY
#ws | BER sMg BARMED | Ta= Ta= s
b £83 iB1T Flash sleep
A (BEE 85 °C | 105 °C
ON DISABLE 1.8 21 2.3
48 MHz
OFF DISABLE 1.3 1.6 1.7
ON DISABLE 1.1 1.4 1.5
24 MHz
OFF DISABLE 0.9 1 1.1
HSI mA
ON DISABLE 0.7 1.0 1.1
8 MHz
OFF DISABLE 0.5 0.8 0.9
lcc(Run) While(1) | Flash
ON DISABLE 0.5 0.8 0.9
4 MHz
OFF DISABLE 0.4 0.7 0.8
ON DISABLE 160.4 240 270
32.768 kHz
OFF DISABLE 159.6 240 270
LSI pA
ON ENABLE 108.3 160 190
32.768 kHz
OFF ENABLE 107.7 160 190
1. HEETERER, AEEFFUE.
7 5-8 Sleep &=RI\FEIR
E S ERXEY
Hs BIBMED | Ta= Ta= 173
Rt R JMZRTE Flash sleep
85 °C 105 °C
ON DISABLE 1.2 15 1.7
48 MHz
OFF DISABLE 0.7 0.76 0.8
ON DISABLE 0.80 0.9 0.95
24 MHz
OFF DISABLE 0.50 0.56 0.6
HSI mA
ON DISABLE 0.45 0.55 0.6
8 MHz
OFF DISABLE 0.35 0.40 0.45
lcc(Sleep)
ON DISABLE 0.35 0.45 0.5
4 MHz
OFF DISABLE 0.3 0.35 0.4
ON DISABLE 159.3 240 270
32.768 kHz
OFF DISABLE 158.9 240 270
LSl pA
ON ENABLE 85.3 140 170
32.768 kHz
OFF ENABLE 84.8 140 170

1. BEETERER, ML,
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* 5-9 Stop B

FH BEAEY
BEYE
#s Ta= Ta= By
Ve MR/LPR LSI JMBATER @
85 °C 105 °C
MR ftE3(LPR=00) | OFF OFF 75.3 130 170
IWDG+LPTIM 1.7 20 40
lcc(Stop) | 1.7~55V ON IWDG 1.7 20 40 pA
LPR fEE(LPR = 01)
LPTIM 1.7 20 40
OFF OFF 1.5 19 38
1. BEETEZER, FEEFFNI.
5.3.5. (EIIFEIRZVIGERAYE)
= 5-10 {RIDFEIRZUIRERRY A
s 25O 4 HBE? | gXE | $Bu
M Sleep t&HAY CPU
twusLEEP 6
MREEATE] cycles
MR e HSI(48 MH2){E ARG 6.6
M Stop BIHEL; Flash &2 | (LPR=00) HSI(24 MHZ){ER R Fehd st 7.4
twusTor us
AN RERT A PUTIERF | LPR{{EE | HSI(48 MHZ)/ERRFRteh 10.2
(LPR=01) | HSI(24 MHZ){ERZRZATEH 11

1. IREERSERONE RN IRER RS B A ERFEFENE—RIES.
2. BIRETHERER, AMEEFFU.

5.3.6. HMEBRIERE4FIE

5.3.6.1. JMEREIERTEH
£ HSE B9 bypass & (RCC_CR Y HSEEN &f7), #8RaY 10 {ERFMERRTEE IR,

VHSEH

Viiser

A

90%

10%

I Tw(HseH) 1
[ S ]

THSE

>

Tu(HseL)

~+V

Bl 5-2 SMEREERS SR R E
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= 5-11 H EPEERAT P E

7= sHW =IME BRIE BAE | B
fHSE_ext FPS R R 1 8 32 MHz
VHSEH BN SBEFEE 0.7*Vcc - Vce \Y
VHsEL BING BB B E Vss - 0.3*Vcce v
tw(HSEH) . R

BNSE{EAYATE 15 - - ns
tw(HSEL)
tr(HSE)

BN LT TBERYATIE) - - 20 ns
tiHsE)

1. BRHRE, AMEEFEHUE,
5.3.6.2. JMERIKIERTSH

7 LSE i bypass #&=,(RCC_BDCR fJ LSEBYP &f{1]), A AHYKERERERELETIE, HNA
10 YE/9tiEERY GPIO A,

VLSEH
90%
10% T
ViseL T L 1 !
t'(LiEth i 34* —4 ENELSE] i Tuw(sey 't
— . —
& 5-3 SMEREERAT AT FRE
& 5-12 HMNEBEIRAT FhRE
s 25w =m/IME BRNE mAE | $Bu
fLsE_ext FAF9NERRT e - 32.768 1000 kHz
VLseH BINS |IHSEFEE 0.7*Vcc - - \Y
ViseL BINS IHMEEE T E - - 0.3*Vcce v
tw(LSEH)
BN SE{EAYATE 450 - - ns
tw(LsEL)
tr(LsE)
BN _EFHTIEE9RTE] - - 50 ns
ti(LsE)

1. BIRIHRIE, RAEEFFR.
5.3.6.3. JMEBMEESRE
BILABIEIME 32.768 kHz RN FEEIEIRES. TN, RAMGEESMZRTEELER, X
BT TR A S s R B &ML,
& 5-13 SNEMERIRER T

s Eo | M =IME BARNE BRAE | B
lcc® LSE Ih#E LSE_DRIVER [1:0] =00 ©® - - - pA

32/47



PY32F002B-C ZAIHIEFA

s 84 FHO =IVME HRNE mAE | B
LSE_DRIVER [1:0] = 01,
RmM=70 Q, C.=6 pF ) 08
LSE_DRIVER [1:0] = 10,
RmM=50 Q, C=12 pF ) b
LSE_DRIVER [1:0] = 11,
RmM=50 Q, Ci=12 pF ) L4
LSE_DRIVER [1:0] = 00 ®) - - p
LSE_DRIVER [1:0] = 01,
- 0.28 -
Rm=70 Q, C.=6 pF
tsuse@ @ [EzhAdiE LSE_DRIVER [1:0] = 10, s
RmM=50 Q, C=12 pF ) % )
LSE_DRIVER [1:0] = 11,
RM=50 Q, C.=12 pF ) 03

B MBEE R R T HIERLS HAVEUEFMR.

ENRTHRIE, AEEFilist.

PREBRL, AEEINER.

tsuse) BMNBREITRD R ITRHEZISENEHTE, $XINERFIERSSVEN, FRRRERSITESE
RRER.

5. BIEETHERER, AEEFFU.

p w0 bdPF

5.3.7. PIERESRAIEEE HS| 451

* 5-14 AESESSRAT R4

#s 28 £ =IME HRNE =mAE By
47.66@ 48 48.342)
23.83@ 24 24.17@
fusi HSI == Ta=25°C\Vcc=3.3V MHz
7.940 8 8.06@
3.97@ 4 4.03@
Ta=-20 ~ 85 °C 2@ - 20
Atemprs) | HSI SERBEEE %
Ta = -40 ~ 105 °C -3@) - 3@
freim@® HSI RS E - - 0.1 - %
Drsi® 5=t - 45 - 55 %
tstab(HsI) HSI f2E0Tial - - 2 4 us
48 MHz - 254
24 MHz - 193 -
lcc sy @ | HSI ThEE pA
8 MHz ; 110 ]
4 MHz - 100

1. ENRIHRIE, AMEEFFR.
2. BIRETHERER, AEEFFU.

33/47



PY32F002B-C ZAIHIEFA

5.3.8. MIEMESRAIEHE LS| 451%
& 5-15 PEBMRIRAT Pt
s ) =4 =IME BAENE RAE | B
fLsi LS| 7= Ta=25°C,Vcc = 3.3V 31.6 32.768 33.6 kHz
Ta=0~105°C -15@ 15@
Atemp(Ls)) LS| SRIBEE %
Ta=-40 ~ 105 °C -20@ 20@
frrim® LS| A= 0.2 %
tstabsy @ | LS| F2ERTE] 150 us
Iccwsy @ LS| Ih#E 210 nA
1. HIRIHRIE, AEEFFNE,
2. MEETERER, FMEEFHUE.
5.3.9. friEssiSIE
* 5-16 TFiE=s4
s sH =4 BRRYE BRAEY | B
tprog TUYmTERTE] 1.0 15 ms
terase T/ R X SRR AT E) 35 5.0 ms
- TURIEINFE - 2.1 2.9 =
TRBK/FERINFE 2.1 2.9
1. HIIHRIE, AEEHE,
& 5-17 SRR REFNEURRES
s sH E S0 =IME® =172
Ta=-40 ~ 85 °C 100
Nenp BERH kcycle
Ta =85~ 105 °C 10
10 keycle Ta =55 °C 20
treT HURRIFHAIR Year
1 kcycle TA=85°C 10
1. BUEETERER, AMEEFPE.
5.3.10. EFT $51&
x 5-18 EFT #51%
i) sH =4 FR
EFT to power IEC61000-4-4 4A
5.3.11. ESD & LU $51%
& 5-19 ESD & LU 44
s sH =4 BHRNE =273
Vesprew) | BESHEEEEE(AMERY) ESDA/JEDEC JS-001-2017 6 kv
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9s 88 =4 HRNE =2Tv4
Vespeow) | ERRSHREEEE E(FREEIS SRR ESDA/JEDEC JS-002-2018 1 kv
LU £%75 Latch-up JESD78E 200 mA

5.3.12. ix451H

= 5-20 imOERSSFE

s e =4 =IME BHRIE BXE | Bl
ViH BNSBFHE Vec=1.7~55V 0.7*Vee - - v
ViL BNEEBFEBE Vec=1.7~55V - - 0.3*Vee v

Viys®) IR E - - 200 4 mv
likg BN - - < 1 HA
Reu HirEmE - 30 50 70 kQ
Rep THIERFR - 30 50 70 kQ

Cio® SIHIEBES - - 5 - pF

trsexty @ | BINIEREE ENI=1, ENS=1 3 5 10 ns
tsizo) @ | BINIEIREE ENI=1, EllC=1 70 90 120 ns

1. ERIHREE, MEEFRE,
R 5-21 HIHEEREMTO

s SH@ 4 =ME | ®RKE | B
lo.=70 mA, Vcc25.0V - 0.6
GPIOx_OSPEEDR=11
lo. =50 mA, Vcc2 3.0V - 0.5
3 10 BT lo =8 mA, Vcc 2 2.7 V - 0.4
VoL (M GPIOx_OSPEEDR=01 \Y
=R lo. =4 mA, Vcc =18V - 0.4
lo=4 mA,Vcc22.7V - 0.4
GPIOx_OSPEEDR=00
loo.=2mA, Vcc=1.8V - 0.4
lon =18 mA, Vcc > 5.0V Vce—-0.6 -
lon =8 mA, Vcc > 2.7V Vce—0.4 -
GPIOx_OSPEEDR=11
; i lon=4mA,Vcc =27V Vce—-0.4 -
TR0 @S
VOH (1) EE, IOH = 2 mA, VCC = 18 V VCC_0.4 - V
F
lon =12 mA, Vcc 2 5.0V Vce—-0.6 -
GPIOx_OSPEEDR=10 | lon=4 mA, Vcc > 2.7V Vce—0.4 -
lon=2mA, Vcc =1.8V Vce—0.4 -

1. 10 HKEAS%E5|HIE XAAREN/S.
2. BIRETHERER, AMEEFFU,
3. WTFFEHENES, RRTER (B Vo8 Vou FrERREIRGH) FRBEZR 5-2 Mt FISRAEEESH

2lioPiNye
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= 5-22 12C HHH R JHREDR)Ee

Bs 2@ =4 =IME | RAE | gy
loo =40 mA, Vcc25.0V - 0.6
GPIOXx_OSPEEDR=11
lo. = 30 mA, Vec 23.0V - 0.5
COMIO_OD % lor=8mA, Vec22.7 V - 0.4
VoL (M GPIOx_OSPEEDR=01 \Y;
HIEERF(I2C) lo.=4mA,Vec=1.8V - 0.4
loo=4 mA,Vcc227V - 0.4
GPIOx_OSPEEDR=00
loo =2 mA, Vec = 1.8V - 0.4

1. 10 HKEAS%E 5| e LAIARE/S.
2. BIRETHERER, AEEFFU.
3. WTFFEHEES, RATER (B Vo8 Vou FmERBEIRGH) FRBEZR 5-2 Bt PR AEEESH

2lioPINye

5.3.13. ADC 451t

% 5-23 ADC %5t

s 8¥ = =BIME Ll BAE =273
Ve ADC {HEBFE/E - 1.8 - 5.5 \Y
lcc Vee 5 |BIEB7E fs=0.75 Msps - 300 - A
Canc® WERREEFAIRIFERS 2 - 5 8 pF
Ran®® HNERHINBET 5 - - 31 kQ
Rapoc® SKEFFFREEE - - - 25 kQ
Vrer+ = Vec =1.8~23V 0.8 3 6@
fanc SRR PR VRrer+=Vec = 2.3~ 5.5V 0.8 6 12 MHz
VReF+ = VREFBUF 0.375 - 0.75
Vrer+ = Vec = 1.8~ 2.3V 0.05 - 0.375
fs At Vrer+ = Vec =2.3~55V 0.05 - 0.75 Msps
VRer+ = VREFBUF 0.023 - 0.046
5.83 - 9.92 us
tea® RERTE] fapc = 12 MHz
70 - 119 1/fanc
fanc= 6 MHz 0.438 - 29.94 us
Vec=1.8~2.3V 3.5 - 239.5 1/fanc
tare'? REFETIE fanc=12 MHz 0.292 - 19.96 Hs
Vce=2.3~5.5V 3.5 - 239.5 1/fanc
tsamp_int™® EREIE SR A 8] - 20 - - Hs
teonv® RAEHART ] Vce=1.8 ~5.5V 12 - 248 1/fanc
teoc™® SEHRsESERT A Vcc=1.8~5.5V 0.5 1/fanc

1. ENRIHRIE, AMEEFFR.
2. BIRETHERER, AEEFFU.
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3. 7 1: Ran ERAXEAT

Rav <

Ts

fapc X Capc X In(2N+2)

- RADC

AN FRERKINRETT, FEERETLUNF 1/4LSB, Hh N =12, TR 12 UD#ER,

2K 5-24 Rain max for fanc=12 MHz("

Ts (cycles) ts (us) Ran max (kQ)
3.5 0.29 0.3
5.5 0.46 1.9
75 0.62 35
13.5 1.12 8.3
28.5 2.37 20.4
415 3.46 30.9
134.5 11.21 !
239.5 15.96 -
1. HIRIHRIE, AEEFFNE,
& 5-25ADC #EEM@
35 # ES L =IME BABYE BXE | 28I
ET SRIRE - +10.0 LSB
EO KiFRE - +£3.0 LSB
EG IEEIRE fanc = 12 MHz, - +5.0 LSB
DNL (N Vrer+=Vec = 2.3~ 5.5V . +15 LSB
INL S ERE - +6.5 LSB
ENOB BN - 9.0 bit
1. ADC DC Uitz RISCME,
2. EETEZER, FMEEFHE,
3. HIRITRIE, AEEFHA.
5.3.14. EbERE84S14
& 5-26 LUIRESHHME
s sH =4 =ME HENE | RAE | 82U
vin® | B EEE 0 - Vce-1.5 %
tstart® | EENASE - - 5 us
N [P— 200 mV K, 133RE0 | WHAEERERIS - 200 .
EEJ% 100 mV BN SEIEEENT - 150
Voitset® | SKIEEBE - +5 mv
Viys® | IRIHERE TR HIIRE - 0 mv
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s 88 =4 =IME HBE | RAE | B
lcc® | TYEERIR 50 WA
1. BEETEZER, FEEFFNI.
2. ENEIHRIE, RAEEFHE.
5.3.15. iREEREEISIE
&R 5-27 REEREFRHHTO
we 2% =IME BEYE mAE ==y
T Vs AN FRENEEE 1 +2 °C
Avg_Slope® | YRR 2.3 2.5 2.7 mV/°C
Vo 30 °C (5 °C)RIHIERE 0.74 0.76 0.78 \%
tstarT® HNESETER S 6T E 70 120 ps
ts_setup @ LEBGEERTAY ADC SRAERTE 20 us
1. HIRIHRIE, AEEFEHE,
5.3.16. HBSEHEVrern)iFE
* 5-28 NESEBEHME (Vrernt) O
s 28 =IME BRNE mAE == v}
VREFINT RESEHBE 1.17 1.2 1.23 \Y
tstart vREFINT | VRerinT BB EIAT(E] 10 15 ps
Teoeft VREFINT | VREFINT JREE ZRE) 100W ppm/°C
lcc VRerinT FEERIERITIRAE 12 20 HA
1. HIRIHRIE, AEEFEHE,
5.3.17. AESEBE(Vrersur)iFitE
*x 5-29 NESEBEHFME (Vrersur)
7= 28 £ =IME | HE(F | ®RXE =21)v3
VREF25 25V NESEHBEE Ta=25°CVcc =33V 2.425 2.5 2.575 \Y
VREF20 2.048 V RESEHBEE Ta=25°CVcc =33V 1.988 2.048@ 2.108 \Y
VREF15 1.5V NBESERBE Ta=25°CVcc =33V 1.485 1.5@ 1.515 \Y
Teoefit VREFBUF | VREFBUF iRFEZREN Ta=-40~105°C 120 ppm/°C
tstart_vrREFBUF | VRersur RIS ENETE] - 10 15 ps
1. HIRIHRIE, AEEFHE,

2. 1.5V RESFHEREEFHUBIL: 0x1IFFFO02E;
2.048 V NESEHEEEEFHELL: 0xX1IFFF0032;
2.5V NESEHEEEEFNUELL: 0xX1FFF0036;
BN : Mtk Ox1FFFO02E BN 16 {RY(ER 0x1501, NIFRRSEREEEES 1.501V,
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5.3.18. COMP HESEHBEIFE

= 5-30 NESEBEFME (Vrerewe) (O

Hs % E G =IVE BARYE RAE | S8
AVabs BEXHmE - - - +0.5 LSB
tstart VREFcMP | Vrereme HIESNATE - - 10 15 ps
1. HBRIHRIE, AEEFPE.
5.3.19. EERI=SIFE
& 5-31 ERTERREHE
s S8 £S5 =IME RBXE L=:1v]
- 1 2 trimxcLk
tres(TiM) TERT B8/ FAT 8
frimxck = 48 MHz 20.833 - ns
- frimxciLk/2
fext CH1~ CH4 RIERT 28 /MEBRT S MHz
frimxck = 48 MHz 24
ResTim ERfRR DR TIM1/3/14/16/17 16 bit
- 1 65536 tTiMxcLK
tcounter | IEIEPIEBRIEPET 16 (it ERESATEREHA
frimxcLk = 48 MHz 0.020833 1365 V]
R 5-32 LPTIM FHE(RI LSRR LSI)
s PRESC[2:0] RvEhE EXiEhE L=:1v}
1 0 0.0305 1998.848
2 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
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
7R 5-33 IWDG #Fi4 (Rt LSI)
b g PR[2:0] E/viath(E EXimthE =1}
14 0 0.122 499.712
8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6 8 7 7.808 31981.568
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5.3.20. @i A4FE

5.3.20.1. I°C BSOS
12C EOHRE 1°C DS TIR P FMEk:

B AR (Sm): 100 kbit/s
HRIFIET, (Fm): 400 kbit/s

12C SDA #1 SCL ERIEBREMIEKRINE, SR TE.

% 5-34 12C JEi284FE

B5s 84 =/IME =AE Bafy
PRELEESHIFIAVRIERELEATE  (FE T PR FIHFETRIATRIE D
tar 50 260 ns
&)
5.3.20.2. BBfTYMEIEO SPI 451%
2= 5-35 SPI 451
ws 28 =4 =IME mA(E By
fsck FER 120
SPI Ry MHz
1te(sex) MAAE 6@
tr(sck)
t SPI B EFHFNTREATIE) TEES: C=15pF 6 ns
f(SCK)
tsunss) NSS Z7RTE] MHER, presc = 8 4Tpclk ns
th(ss) NSS {FiFHT1a MR 2Tpclk ns
tw(sckH)
t SCK HYE{RFE SR 8 FHEL Tpclk - 1 Tpclk +1 ns
W(SCKL)
tsu(mi) . EHUER 4
EE= PRV ] = ns
tsu(si) MR 3
L0V FHEL 55
HEHINRIFATE) = ns
this) MRS 4
ta(so) R HisIa)Rdia] MR 9 34 ns
tais(so) R g ERATE) MR 9 16 ns
tuso) iR A RATE MR (FEBEBERUAZE) 22 ns
tvamo) EC= =R G ] FHEX(FEBREZRE) 4.5 ns
th(so) N . MHUER (FEREE G ZR) 6
R (RISATE) TR ns
thmo) FHERX (FEREBREZE) 2
DuCy(SCK) SPI MHEINBT £ H=SEE MR 45 55 %

1. Z2HWKKH A2 TE.
2. ZEHWRFMBREEN, £NTEATHRKAA 1.5 MHz,
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NSS input
Tocsch > Thixss) >
| > T s—
l— Ty (vss—>) [ Twtscin) —> ) [0
CPHA=0 i
- CPOL=0 i
2 i
= ;
= |
o |
= 1
2 CPHA=0 |
CPOL=1 i §
T i L Tus e Ty — s
e Lacsny, Ty sk —> €Ty e < Trscn “150)
MISO output First bit OUT Next bits OUT Last bit OUT —
< Th(Sl) ]
Tausn
MOSI input First bit IN Next bits IN Last bit IN
E] 5-4 SPI ifFEl-slave mode and CPHA=0
NSS input \
1 Tecscr <*Th\\ss)"j
| i —Te(scn > i
€T s> (€ Ttsomn > iy
CPHA=1 i i —\I
- CPOL=0 / ‘ :
=] |
a |
= i
5 |
3 — |
(@S] =
2 CPHA=1 4/—\—
CPOL=1 |
Ta(s0) i Torqid €— Tais(s
> Ty scx)—> Ty (soy— Tho—e—  Tesi di <:b0>
MISO output ————— First bit OUT Next bits OUT Last bit OUT S
«Tysp> € Then—>
MOSI input First bit IN Next bits IN Last bit IN

5-5 SPI BYFEEl-slave mode and CPHA=1

41/47



PY32F002B-C ZEFEUEFAR

NSS input
CPHA=0
. | cpoL=0
=3
5
S | cpHA=O
CPOL=1
CPHA=1 /
. | cpoL=0 |
=
5
S | cpHa=L \
CPOL=1

Taan
>

Te(sc

Tucscrn,

——
Tacscr)

—>

N
_/

MISO input

MSB IN

BIT6 IN

LSB IN

Thou

MOSI output ‘><

MSB OUT

BIT1 OUT

LSB OUT

& 5-6 SPI BfFFEl-master mode

Thon)ie]
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6. TR

6.1.

TSSOP20 1% R~

E
rl———— E | —————

l N
EEEELEERE i S \
: ]
Common Dimensions
(Unit of Me asure=millimeters)
Symbol Min Typ Max
A - 1.200
o™
< il D - 2 Al 0.050 0.150
i A2 0.800 1.000 1.050
j b 0.200 0.280
e b I 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
B 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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6.2.

SOP16 &R

I—-—E1——-

L
O
r= ’ ™
[ Yy ot
<
bl
[ ] ] - [ [ - 1) f
<
—m=h . .
| Common Dimensions
/ |\i (Unit of Measure=millimeters)
Symbol Min Typ Max
—/ \ }\:.:: A - - 1.75
Al 010 - 025
(6]
A2 1.30 - -
b 031 - 051
c 0.10 - 0.25
D 9.80 - 10.20
E 580 - 6.20
E1 3.80 - 420
¢ e 1.27BSC
% L 040 - 127
L |fm— L1 1.05REF
b — | 1 — i 0 - g°
h 0.25 - 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
) PUYA SOP16 (150mil) POD QRPD-0001 1.1
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6.3.

SOP8 $1#&ER T

=,

R

' E1——
E

= =\ %

Al—» ——

[ ] —

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
~ P A 1.350 - 1.750
Al 0.100 - 0.250
A [ A2 1.250 - -
< P
b 0.310 - 0.510
c 0.170 - 0.250
4.800 4.900 5.000
pr 5.800 6.000 6.200
E1 3.800 3.900 4.000
e - 1.270 -
L 0.400 - 1.270
L1 - 1.050 -
0 0 - 8°
h 0.25 - 0.50
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya SOP8 (150mil) POD QRPD-0004 1.1
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7. TEER

Example:

Company T 1T T

Product family
ARM® based 32-bit microcontroller

lo
x
lo

Product type
F = General purpose

Sub-family

002B = PY32F002Bxx
Pin count

F1 = 20 pins Pinoutl

W1 = 16 pins Pinoutl
L1 = 8 pins Pinoutl

User code memory size

5=24 KB

Package

P =TSSOP
S =SOP

Temperature range

6=-40t0 +85 C
7=-40t0 + 105 C

Options

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

TU = tube packing

blank = tray packing

Delimiter character

Version
C = Wafer versionis C
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8.RAH S

e = Eific |
V1.0 2025.05.20 kiR
V1.1 2025.06.24 FFRENEE: SETHIE/EEE48 MHz,

PUYA

Puya Semiconductor Co., Ltd.

A B8

ERESR(EB)ROBIRAT (LUFERR: "Puya” ) {REESE. MIE. 138, (£ Puya F=mFl/SASERONAI, MARBTE. BFEE
TEAERERAISIEXER.
Puya 7= KR T SRATRISE SRS THER.,
FAFXS Puya FREGEEAIERRESS, RNERTHECSIEESR =7 R, Puya NMEMIRSSHSEAR S MBI E.
Puya FEIAR FARARIRF AR R B AT
Puya FrRRRUEEE, EEENSHANIER—E, Puya WIS~ RAYHTRIEEETIL
{HI™H Puya 8 Puya tRREVE SRS BAYRET. B mERS BRI NESBREENMT.
PSSR BIRTRRATAIER.

EEFESREEROBIRAT - (REFTENF
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